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Introduction

1. INTRODUCTION

There are currently twelve applications in the Zero Suite as described in Section 2.

describes the installation, configuration, and real time operation of the following programs:

= MultiFix4.....oviiiiinn,
= SkyLink......coooiiiiiinnn,
= Receiver Verify...............
LIS Yol oo =]
= logPump.......ooviiiinnnn.

This manual
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2.

ZERO APPLICATION RESUME

There are 12 applications available in the Zero group.

MultiFix is the core module to the zero suite. MultiFix performs all of the required GPS
and DGPS calculations necessary to generate a position. MultiFix also includes

extensive real-time QC analysis tools.

Soccer is an application allowing routing and monitoring of data between COM ports and
sockets. The routing is via virtual ribbons. Data can be received on COM ports or
Sockets and then routed through to multiple other COM ports or Sockets. Soccer can also
be used as text logger, either logging to a text file, or logging simultaneous data, from

multiple ports, for replay through LogPump.

SkyLink is an RTCM transfer/modification program, which can be used to apply
lonospheric corrections to Type 1 RTCM messages before outputting to DGPS firmware /

software, that can not of itself derive a lono-free solution of position.

Qual 2 is a real time static position quality monitor application.

Brunei is a customised application specifically for the Brunei Shell VTS project.

Prolive is an application for re-vitalizing dongles. The dongles issued to run the Zero
programs normally have a termination time based on the amount of usage. This program
allows a re-authentication code to be entered to re-validate the dongle for future use with
Zero and other Fugro software. The re-authentication code can be obtained from the
Technical Support Group, where the Dongle Database is held. SkyLink does not require

a dongle.

LogPump is an application for reading data originally logged by any zero program and
then outputting that data to virtual ports, allowing the data to be replayed in any

application.
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10.

11.

12.

Position View is a real time application either for comparing dynamic position sources
against a static point position or for comparing position sources by using one of them as
the reference. Position View can also select and output the most stable positioning

source for output to another application, such as a single port DP system.

Genesis is the LRTK application for the solution of position from dual frequency code and
carrier observables and associated Compressed correction data from one or more

Genesis Reference stations.

SkyNet Monitor is a DGPS Monitoring and reporting tool, which can be used to monitor
both GPS measurements and RTCM (single and Dual Freq) corrections and automatically
generate daily reports. These can be used as a replacement for shore based DGPS

monitoring or for detecting and reporting on scintillation or ionodelay effects.

GeoSky Il is a GPS and SkyFix mission-planning tool. The software is available free of
charge and can download up to date information from the Internet or via a RxV

configuration files

RxV, or Receiver Verify, is an add on to MultiFix that allows the software to use multiple
GPS receivers in a single solution. This is intended for use aboard vessels where

obstruction of the GPS antenna is common, such as aboard construction barges and jack

up rigs.
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3. SOFTWARE INSTALLATION

3.1. ZERO SUITE PROGRAMS

The program is supplied on a CD. Insert the [FEIRliialate eyt e arar )

Install MultiFixd @ Wiew hultiFivd banual

CD into the drive.

The installation dialogue shown opposite E Irstall GieaSky I }Q Install Acrobat Feader

should now appear. Click [Install MultiFix4],
. X Create MultFisd Floppies E Dongle Drivers
then follow the on-screen instructions. Il I

IR Install CToolBOX 1@ Digi Drivers NT4

. . . IMEE  |nstall TSIP T alk: 1@ Diigi i 95/98
(If this installation screen does not appear e S EEE

access Windows Explorer by clicking “Start” \

Imztall Ervaluate

“Programs” \ “Windows Explorer” and double-

click the CD drive icon). L e

=lolx|

J File Edit Wiew Favorites Tools  Help ﬁ

J mpack * = - | @ 5earch ||:E;FOIders £ #Hiskory ||E E = | Ed-

JAddress I‘@ DY j @Go
A& 50 O O O O
L] WINNT -] L@ -
= l‘@ e Acroread DevFiles Digi Install Manual
: MultiFix 4 V1.00
(D:) : : : : ....... |
Select an item ko view its . y
descrinti Thales Trimble WIN_MT WINSS_95 AUTORUM
escripkion. P
L Mavigation
(] Thales Mavigation
-] Trimble Capacity: 101 MB
B WIN_NT J =
L WINGS_98 [ used: 101 MB F— sebup
[#-=2 TsaWworld on "Norwich-server' (E:)
4 | | » [ Free: 0 bytes j
|12 objectis) (Disk free space: 0 bytes) 258 KB |@‘ My Computer A

Doubling-click the set up application file to call up the MultiFix Program Distribution CD

dialogue shown above.
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Note the on screen advice to shut
down other applications. Also
note that if at anytime an incorrect
selection has been made, use
[<Back] to

through the

retrace the steps
installation wizard

and make the correction.

Click the [Next>] button.

The Readme Information
dialogue gives advice about the
program development history.
Use the vertical scroll bar to see

that information

Click [Next>].

and a

Enter a ‘“Name:.”

“Company:” name.

Click [Next>].

welcome x|

wielcome to the kMultiFiz 4 Programs 1.00 Setup program.  This
program vl inztall bMultiFix 4 Programs %1.00 on your computer.

It iz strangly recommended that you exit all wWindows programs
before running this S etup program.

Click Cancel to quit Setup and then close any programs you have
rking. Click Mest to continue with the Setup program.

“wARMIMG: Thiz program is protected by copyright law and
intermational treaties.

Unautharized reproduction or distribution of this program, or ang
partioh of it may result in gevere civil and criminal penalties, and
will be prozecuted to the maximum extent pozzible under law.

< Back I Mext > I

Cancel |

Readme Information x|

Infarmation:

tultiFix 4 Yersion 1.00 -
Releass Mates

POINTS TO REMEMEER
- After installing MultiFiz/4, remember to install the DESKey
driver.

- Priar ta running MultiFiz/d uze the MultiFiz |0 Configure
applet to define Comme availability (to run, use
Start/Programs/MultiFix and click Configure 10].

- Befare installing a new versioh remember ta uninstall any

previous version. |f applicable cancel this installation
and use: Start/Settings/Control Panel/Add-Remaove Progre

-

CHANGES FROM MultiFix 3 VERSION 1.32

4 |

< Back I Mext > I

Cancel |

User Information

Type pour hame below. You must alsa type the name of the:
company you wark. faor.

M ame: |Signals Divizion

Company: IFugro TGS

< Back I Next » I

Cancel
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Choose Destination Location 1[

S etup will inztall bultiFix 4 Programs %1.00 in the following
directory.

Choose where the applications are

to be installed on the computer.

Toinztall to thiz directony, click Mest.

Toinztall to a different directony, click Browse and zelect anather
directory.

“t'ou can choose not ta install MulkFiz 4 Programs 41,00 by
clicking Cancel to exit 5 etup.

Use [Browse...] if C:\ Program

Files \ Fugro \ MultiFix 4 Vx.xx is {DES”"B”D”D"EC‘DW

C:h. sMultiFi 4 Programs 1,00 Browse... |
< Back I Mext » I Cancel |

not acceptable.

Click [OK] to exit from the Choose Directory dialogue and x|
return to the Choose Destination Location dialogue. If the Flease choose the drectory for instalation.
directory does not exist the program will ask whether the ,,,r,., Filos\FuaioMuliFis 4 Progiams V1,03
folder is to be created. Directorizs:

BE‘;:CI:::ogram Files ;I lLI

(= Fugra Cancel |
= MultiFix 4 Frograr

[

Drives:

I =3 j Metwark... |

Now decide what applications are x|

required. Click the tppe of Setup pou prefer, then click Mext.

& Typical Fragram will be installed with the mast commot
options. Recommended far most users.

If “Typical” is selected, the

" Compact  Program will be installed with minimun required
options.

applications Soccer, MultiFix 4,
Qual 2, SkyLink, Receiver Verify

= Custom ‘f'ou may choose the options you want to install.
Recammended for advanced users.

(RxV), Prolive, LogPump and

PositionView will be installed. Destination Directory
’;:\...\MultiFix 4 Programs: %1.00 Browse.. |
If “Compact” is selected MultiFix 4, bk [ Newr | conce |

Prolive and Soccer will be installed.
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If “Customised” is selected, when [Next>] is used, the operator is allowed to select what is

and is not installed. x

Select the components you want ta install, clear the components
wou do not want ta install

Note the [Disk Space...] button.

Components
If the reported “Space Required”
15
H Gual2 Application 11207 K
is more than the currently V] Brunei Application 10924 K,
. ProLive &pplication 10653 K
selected drive can accommodate, ! LogPurnp Application 10342K |
P03|t|0n\~"|ewAppllcatlon ‘IDBBH‘(J
. . ] SkyLink Applicati 10837 K =
the [Disk Space...] dialogue -Slule St
Destination Directary
allows the destination drive to be ’VE:\...\MuItiFi:-:atPrograms\-"‘I.DD Browse... |
changed, albeit the remainder of Space Requied: 102311 K -
g Space Avalable: 4194303 K MI

the path will stay the same.

< Back I Mext > I Cancel |

With all the program(s) to be installed ticked, click the [Next>] button and the diversion into
customised program selection rejoins the Typical or Compact installation route.

Select Program Folder x|

Setup will add program icons to the Program Folder lizted below.
Y'ou may type a new folder name, or select one from the existing
Folders list. Click Mexst to continue.

Now select an existing, or create a

new, program folder into which the

Frogram Folders:

applications will appear. (This

MultiFiz 4 1.0

folder is seen when using “Start” \ Eriisling Faltkr

Adrniristrative Tools
&shtech Evaluate
Intel Metwork Adapters

Microzaft Office Tools

FultiFin 1,32

OEM4 PC Software

Research Systems Moesys 2.0 LI

“Programs”).

Click [Next>].
[ ] < Back I Mexst » I Cancel |

Start Copying Files |

Setup has enough information bo start copying the program files.
If wou want ta review ar change any zettings. click Back. If you
are satisfied with the settings, click Mext to begin copying files.

The installation wizard reviews the

Current 5 ettings:

Setup Type: ;I
Typical

selection made.

Target Folder
C:%Program Files4FugrattultiFiz 4 Programs v1.03

Uszer Information
Mame: Signals Division
Company: Fugra TGS

L o

< Back I Mext > I Cancel |

Clicking [Next>] now starts the

installation and file copying.
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[T

MuliiFix Setup Ver LXK

Do rupreg Fims b 2 e FigtThalen
repgeh g

T 00000
I il

After copying the files the installation wizard states it is Creating Icons and Updating Registry

Information.

Setup Complete

A “MultiFix 4 Vx.xx” window is also . .
Setup has finished copying files to your computer.
Setup will now launch the program. Select pour option below.

opened and then minimised. It
contains shortcuts to all the

programs selected for installation.

¥ es, | want to view the README File

Clicking [Finish] completes the

Click Finish to complete Setup.
MultiFix Vx.xx programs installation

process.

< Back I Finizh I

REFJ500A - Issue 4 December 2003 Page 8



MULTIFIX 4 USER MANUAL

Software Installation

3.2. DONGLE DRIVERS
Because MultiFix 4 is dongle protected the
dongle driver needs to be installed before the

software can be used.

In the distribution dialogue click the [Dongle

Drivers] button.

DE2 Drivers

MultiFix4 Programs Distribution CD x|

Inztall B ultiFizd @ Wiew MultiFizd Manual

E Install GeoSky Il }‘, Install &crobat Feader

HCreate MultiFiz4 Floppies [E'] Dongle Drivers

LGEE |nstall CToolBOX 1@ Digi Drivers NT 4

LIRRE  [nstall TSIP Talker 1@ Digi Drivers 95/93

Ingtall Evaluate

I Esit |

This program will install DK2 Drivers onta your
computer should pou wizh ko terminate this installation

now click cancel.

It iz strongly recommended that you exit all “Windows programs
before running this Setup program.

Click Cancel to quit Setup and then cloze any programs you
have running. Click Mest to continue with the Setup program.

WARMIMG: This program is protected by copyright law and
international treaties.

Unauthorized reproduction or digtribution of thiz program, or any
partion of it, may result in severe civil and criminal penalties, and
will be prozecuted to the maximum extent pozzible under law.

Cancel |

Choose DK2 Client Type

‘where can your DK2 be found?

< Back I Mext » I Cancel
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Start Copying Files

Setup has enough information ko start copying the program files.
If pou want to review or change any settings, click Back. |f you
are zatisfied with the settings, click MNest to begin copying files.

Current Settings:

=

Search for DE2 on thiz machine.

DK2 options can be configured later from the DESkey
icon in the windows control panel, this also provides
werzion information and other configuration options.

. Ll

Cancel |

Note: - Using “Start” \ “Settings” \ “Control Panel” \ “Add/Remove Programs” check that there
are not two DK DESKey dongle drivers loaded. For example the PC may have been used to
run GNS2 with a DK12 dongle and the driver for that dongle is still installed. There are known
conflicts when both are installed and the program may run for a while then report that there is
no dongle present. Remove the DK12 dongle driver.

After copying the files there is again the invitation to restart the computer. This is necessary if
MultiFix 4 is to be run straight away.
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3.3. DIGIBOARD DRIVERS

To install Digiboard drivers click the relevant

¥ MultiFix4 Programs Distribution CD x|

button for the Windows operating system Install MultiFisd @ Wiew MultiFisd Manual
under which the program is to run. The Digi
E Install GeaSky Il }Q, Install &crobat Reader
drivers for Windows 2000 are part of the
Windows 2000 operating system. HCreate MultiFiz4 Floppies E] Dongle Drivers
Install CToolB 0 1@ Digi Drivers NT4

Irstall TSIF Talker 1@ Drigi Drrivers 95./93

Ingtall Evaluate

I Esit |

The example that follows is for Windows NT with a PC/8e Digiboard.

&% AccelePort Device Driver Installation - NT 4.0  [Hi[=] [E3

1. Click the arrow button in section 1 of Hie. Efit Bookgak Optors Hob

“Device Driver Installation”. Back] Print
. X Digi AccelePort Device Driver Installation
2. Inthe Networks dialogue, click [Add...]

Hotes:

3. In the Select Network Adapter dialogue, % e :
* Windowes MT Metworking—f you hawve not already installed
click [Have Disk...].

Windowes WT Metworking, click bere

Device Driver Installation

4. In the Insert Disk dialogue type in the CD- 5 Gt o Pl Ne At b
. . H ll (Click to open the Cortrol Panel Metwork Adapter tak)
ROM drive letter followed by \Win_nt\i386, 5 ik A
. i H 3. Click Have Disk.
e.g. D'\Wln—nt\|386 ) 4. Intel platforms: Enter D:Win_HT'i386 (replace the "D" with
. . the drive letter of your CO-ROM, if different).
5. In the Select OEM Optlon d|alogue DEC Alpha platforme: Erter D:Win_HTialpha (replace the
"D" wwith the drive letter of your CD-ROM, if different).
hlgh'lg ht the Dlglboard installed in the Yarious configuration windowes will be displayed; help is
provided for all functions.
Computer for exam ple “D|g| PC/8e(|SA) 5. If you are instaling muttiple PCl adapters, shut down
! Windowys , turn off your computer and install the next
. . adapter. Follove the above steps for each PCl adapter you
Adapter”, click [OK]. wish ta install.

6. In the Digiboard Adapter dialogue, check
the “IO base port” and the “Memory base

address”. In the case of the PC/8e board,

the “l1O base port” number is set by the DIP
switch settings, see diagram below. The “Memory base address” for a PC/8e is typically
D0000. Click [OK] to exit.
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View through aperture
in the board end plate

1/0 Port Addess
320h-323h
Bl <—

1/0 Port Address
300h-303h

1/0 Port Address
220h-223h

1/0 Port Address
200h-203h

1/0 Port Addess
120h-123h

1/0 Port Address
110h-113h

1/0 Port Address
100h-103h

‘1234‘ ‘1234‘ ‘1234‘ ‘1234‘ ‘1234‘ ‘1234‘ ‘1234‘

Figure 1 PC/8e Switch Settings for IO Base Address

7. [Close] the Network dialogue and as requested restart the computer.

The Digiboards must be mapped to the COM ports. The first Digiport should be numbered 1

higher than the in built ports in the computer.
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3.4. PRE-CONFIGURATION

Assuming data is being input and or output via COM ports, before MultiFix 4 is run it is

necessary to let the program know what COM ports are available.

Likewise, assuming position data outputs will be required from MultiFix 4 the program needs

to know the how to build those output messages. To do that, *.zpo output library files must be

selected.

To accomplish both the above tasks, access the MultiFix Vx.xx 10 Configuration Control

Panel by selecting “Start” \ “Programs” \ “MultiFix 4 Vx.xx" \ “Configure 10"

As seen below the MultiFix 10 Configuration dialogue has two tabs.

3.4.1. Comms Profile

Click the relevant radio buttons to indicate what

COM ports and Digiboards are available to the

program and then exit using [OK].

3.4.2. Output Pre-Selection

This tab is only required for use in MultiFix 4. To

{4 MultiFix4 ¥1.00 I0 Configurak - 10| x|

Comnms | Dutputsl
CObdb DigiEoard
O " Maone
Cz " 4 Channel
 Other I‘I &' 8 Channel

= 1E Channel

i DtherIS

Ok I Cancel |

create output strings MultiFix 4 needs access to *.zpo library files.

There are four output

options included for general distribution, two of which are pre-selected. Each of these options

are linked with the appropriate ZPO file

The NMEA output option enables MultiFix 4 to create,

o GGA, " MultiFix4 ¥1.00 10 Configurak I [ 55

e GGA+ VTG, Comms  Outputs .
Output DLL:

* GLL [ daps_is

e RTKand [% nmea
[ stardard

e ZDA sentences. [ utm

e DPGGA

° GSA ITI Cancel

o GST

e GSV
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The STANDARD option enables MultiFix 4 to create,

Trimble

DNav

ZeroLink

Fugro UKOOA

Geco UKOOA

Geco UKOOA Version 2
Fugro XP Expanded and

Fugro XP Concise messages

The UTM option allows MultiFix 4 to create the Syledis and GEM 80 DP outputs.

The DGPS_IS option is a development tool and not required for standard work.

Two options, NMEA and STANDARD options are pre-selected by default. To add the UTM or

DGPS_IS outputs check the appropriate boxes.

The set up of various outputs is covered in Section 4.3.3.5 on page 69. The format of the

messages can be found in APPENDIX A - DATA OUTPUT STRINGS on page 316.

NOTE that the “Automatically adjust clock for daylight saving changes” option in the
“Time Zone” tab under “Start” \ “Settings” \ “Control Panel” \ “Date/Time” should NOT

be checked.
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4.

4.1.

MULTIFIX 4
INTRODUCTION

MultiFix 4 is Fugro’s fourth generation differential GPS real time position computation and QC
program. It is an integral part of the SkyFix Premier service but can also be used with the
standard SkyFix service. MultiFix 4 was released as a MultiFix 3 replacement but includes a

new positioning mode called SkyFix-XP.

MultiFix 4 takes in Almanac, Ephemeris, Raw Code and Carrier measurements from either a
single or a dual frequency GPS receiver (or from logged files for replay purposes).

It also inputs RTCM SC104 Version 2 differential correction messages from one or more
RTCM Correction delivery systems, and Fugro Proprietary RTCM Type 55 lonospheric range
corrections. These are generated at selected SkyFix Premier reference stations and

broadcast via the Fugro global network of high and low power L Band beams.

. There is no limit on the number of RTCM correction delivery systems.

) There is no limit on the number of RTCM differential reference stations.

. There is no limit on the number of computations.

. Each computation can employ corrections from any combination of reference

stations available.

. The statistical evaluations are based upon the UKOOA recommendations.
. There is no limit on the number of outputs.

o There is no limit on the number of view windows.

o The view windows can be customised.

MultiFix 4 has been designed in a modular fashion such that data is passed between modules
as if over a computer network. The core module MultiFix 4 performs the computation of the
GPS antenna position. Additional modules are available with more to be made available in
the future. While a single computer can be used, the various modules will equally be able to
be run on different computers provided there is a network interconnection.

MultiFix 4 uses the EGM96 geoid/spheroid separation model.

The RTCM corrections that are generated at reference stations are contaminated by a variety
of error components, one of which is lonospheric delay. The lonospheric delay is currently
more variable because of greater sun spot activity. MultiFix 4's standard computation uses
the Klobachar lonospheric delay model. This model is updated periodically but is not
responsive to the current short-term variability. MultiFix 4 has an additional calculation option

when working with dual frequency receivers and when in receipt of Type 15 or 55 RTCM
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messages. With dual frequency receivers, estimates can be made of the lonospheric delay
by examining the differences between the measurements from the two frequencies. If the
same procedure for estimation of lonospheric delay is performed at the reference stations and
on the mobile, both the RTCM corrections and the pseudo-ranges can have the lonospheric

delay removed, effectively providing an lono-Free DGPS position solution.

SkyFix-XP approaches the differential technique from a totally different perspective. The
global network of reference stations is used to track all satellites continuously throughout their
orbit. These global observation sets are then combined into a single correction process. This
process identifies, isolates and measures each individual source of error and provides a
complete set of orbit corrections for each GPS satellite. As such this measurement set can
be used at any location, regardless of distance to a reference station, making the system truly
global. This technique is called SDGPS, Satellite Differential GPS, as the differential

corrections are for the GPS satellite and not a specific reference station.

The remaining tropospheric and ionospheric error sources are estimated or eliminated at the
user end. The Tropospheric error is removed utilising a Tropospheric modelling technique as
part of the position calculation. Whilst the ionospheric delay is eliminated by using a dual
frequency GPS receiver at the users location. Multipath and receiver noise at the users

location are limited by using the carrier phase observations.

The SkyFix-XP SDGPS corrections are generated from two independent systems, each being
identified by a unique source code ‘0’ and ‘1’. In case of failure on one system the correction
source will automatically switch to the remaining system at the Network Control Centre.
Fugro’s MultiFix 4 QC software can automatically identify a change in correction source and

will notify the user without affecting the position calculation.

To provide an absolute confirmation of accuracy Fugro has installed regional monitor systems
at a number of SkyFix stations at locations that are key to offshore operation. These provide

real-time system performance information on the SkyFix Club website.

The text in this manual conforms to certain conventions
1. All command buttons are shown bold and bracketed with square brackets e.g. [OK],
2. When a keyboard key is represented, it is shown bold and bracketed by greater than and
lesser than symbols e.g. <spacebar>.
3. Direct quotations from dialogues or edit control slots are shown in normal text in

guotations, e.g. “IO Channel:”
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4.2. CONFIGURATION
4.2.1. SkyFix Single Frequency

The following diagrams outlines the hardware requirements and interconnections for a standard single-

frequency SkyFix set up using Fugro’s MK3 or MK5 decoders and an Ashtech DG16 GPS receiver.

. [eema = ==
— I

RTCM
DATA
LINK

RTCM DECODER %

Optional
Decoder
Test RTCM
Message
Ashtech DG16
MULTIEI 4 Single Frequency Receiver
PC
- I
, — GPS

II|r e o - -

=

Figure 2 Example Interconnection with an Ashtech DG16 Receiver
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4.2.2. SkyFix-XP / Premier Dual - Frequency

The following diagrams outlines the hardware requirements and interconnections for a SkyFix-XP or

Premier dual-frequency set up using an Ashtech ZX Sensor or Trimble MS750 receiver.

BATURN B

RTCM
DATA
LINK

RTCM DECODER

Optional
Decoder
Test RTCM/
Message SkyFix_ XP
Corrections
Ashtech ZX Sensor
or MS750
Dual Frequency
MULTIFIX 4 ol _
PC 7
GPS

Figure 3. Example Interconnection with Ashtech ZX Sensor or Trimble MS750 Receiver

Although not shown above, other configurations are supported where the RTCM decoder has a GPS
receiver board fitted. MultiFix 4 is then able to take the GPS measurement and other data as well as the

RTCM correction from the Decoder.
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4.2.3. HARDWARE REQUIREMENT

MultiFix 4 requires the following:

A PC running Windows 98, Windows NT, Windows 2000 or Windows XP. The minimum recommended

PC is a Pentium Il (or equivalent) processor with 128 MB RAM. A graphics resolution of at least 1024 by

768 pixels is advised in order to achieve maximum clarity of all the graphics displays. If two copies of

MultiFix 4 are to be run on the same machine, or if more than 15 reference stations are used, then it is

recommended to have a minimum of 256MB RAM.

For the installation of the software the PC requires a CD-ROM drive. It is possible to create installation

floppy discs from the installation menu on the CD but 8 floppies are needed.

MultiFix 4 needs a single frequency GPS receiver to run in standard mode and a dual frequency GPS

receiver to run in dual frequency SkyFix Premier or SkyFix-XP mode.

MultiFix 4 supports the following GPS receivers:

Manufacturer Model Type Baud Rate Baud Rate
(Minimum) (Recommended)
Ashtech (Thales Navigation) Z Family Dual 38400 57600
Ashtech (Thales Navigation) DG16 Single 9600 9600
Ashtech (Thales Navigation) G12 Single 9600 9600
Ashtech (Thales Navigation) GG24 Single 9600 9600
Trimble BD112 Single 9600 9600
Trimble DSM Single 9600 9600
Trimble DSM212 Single 9600 9600
Trimble SK8 Single 9600 9600
Trimble 4000DS Single 9600 9600
Trimble BD750 Dual 38400 57600
Trimble MS750 Dual 38400 57600
Trimble 5700 Dual 38400 57600
Trimble 4000 SSE Dual 38400 57600
Trimble 4000 SSi Dual 38400 57600
NovAtel OEM4 Dual 57600 57600
NovAtel Millennium Dual 38400 57600
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Assuming data is not being input or output over network sockets, the PC needs a minimum of 2 COM
ports. One COM port is used for two-way communications to the GPS receiver and the second COM
port for the input of RTCM corrections. As the second port is for input only it can also be used to output
position messages by using a special breakout cable.

If there is more than one RTCM delivery system, or data is to be output on several ports, then additional
COM ports will normally be required. These can be any proprietary asynchronous serial board (or
PCMCIA card). The Windows drivers for these allow the board’s (or card’s) ports to be mapped as
additional COM ports.
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4.2.4. GPS RECEIVER CONFIGURATIONS

4.2.4.1. Ashtech (Thales Navigation) Receivers

Ashtech receivers can be controlled either from within MultiFix or externally using the Evaluate software
from Thales Navigation.

Evaluate must be used to establish and configure baud rates, but once communications have been

established between the PC and MultiFix then MultiFix can complete the configuration process.

4.2.4.1.1.Configuration from within MultiFix

Assuming communications have been established between MultiFix and the 2| %]
GPS receiver then the receiver can be configured automatically by MultiFix. Receiver controls
The Command “Action” \ “Configure Ashtech” will launch the receiver SetDefauItCnnfigl

configuration dialogue. sdvanced Conlig |

Select Set default configuration to complete the receiver configuration.

Note that if using a Z Family receiver then the Baud Rate must be set to a

minimum of 38400 due to the large amount of data output from the receiver.

See section 4.3.5.6 for more details.

4.2.4.1.2.Ashtech Evaluate Configuration
Direct configuration of Ashtech receivers is usually via the Ashtech Evaluate program; alternatively they
can be configured using a terminal program. The following relates to Ashtech Evaluate which is included

on the MultiFix 4 installation CD.

Ashtech Evaluate startup menu [ x|

— Start from

Sample configuration files are also available on this CD.

' Connect to GPS Receiver ASHTECH

After installing the Evaluate software start the program {” Connect to GPS Receiver with last settings

by clicking the Ashtech Evaluate icon in the start menu. i
" Emulation

The user will be asked to choose a start up option. £ Info about GPS Receivers supported by Evaluate

Select “Connect to GPS Receiver” and click [OK]. I Activate Analysis

%, 4'
. " Cancel
¢
1] 4 | Help |

[v Display this menu on startup
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In the Connection Parameters dialogue select the PC Port, tick the “Initialize from file:” box, remove the

tick from all other boxes and select and the preferred initialisation file. X

Pre-configured initialisation files can be found on the MultiFix 4 Fonee

installation CD. These files must first be copied to the Evaluate \ . Disconnect |

H Fort Setup
Receiver folder. —l Cancel |

Alternatively a file can be created from the text below. Re-name the | = petaut Gom seting

Connect

new text file with a *.gps extension and place it in the Evaluate \ = W Iniialize from file: (¥R

Receiver folder [~ Turn off LL messages on detach

[~ Manual Connect [ requires NMEA messages
The benefit of using an initialisation file is that all configuration GiGA, VTG, G5A and GSV ]

commands are sent to the receiver in a preferred sequence and can be followed by a command that

saves all these settings in the battery backed-up memory of the receiver.

On clicking [Connect], the software will try to IR LTI
eStabliSh ConneCtion Wlth the receiver For Ashtech receivers you may choose AutoSelect.
’ ASHIECH For non-Ashtech receivers you may chooze Manual Connect.
2] Manual Connect means that Evaluate will leave it to you
=) to set the comrect baud rates and protocols to establish
i communications with the receiver. Be sure the receiver
If the PC COM port settings do not match the transmits GGA. ¥TG. GSA and GSY messages.
port setting of the internal port on the GPS T Autobelect Manual Connect Cancel

receiver, Evaluate will report that the GPS

receiver is not responding.

By selecting the [AutoSelect], Evaluate will cycle through all possible COM port parameter settings and

will report if it finds the current receiver. Evaluate will then connect with the newly found settings.

Ashtech Evaluate

GPS receiver answers at Com getting:
Baud rate = 9600, StopBitz = 1, Parity = Mo, Byte size = §

If no matching port settings are found, investigate all cable connections and make sure that the receiver

is powered on.
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4.2.4.1.3.Ashtech Z-Family

The MF4_ZX.gps file contains

; Initialisation file for ZX-Sensor with MultiFix

; Set Measurement recording interval
$PASHS,RCI,1

; Set Raw Measurement elevation mask to O degrees

$PASHS,ELM, 0

; Set the minimum number of SV measurements to 1
$PASHS ,MSV, 1

; Enable GGA position output
$PASHS ,NME ,GGA,A,ON

; Set GGA output to 10 second intervals
$PASHS ,NME, PER, 10

; Set Multipath Correlator

$PASHS ,MLP,COD

; Enable UTS

$PASHS,UTS, Y

; Set the port A baud rate to 38400
$PASHS,SPD, 7

; Enable the GPS Almanac GPS Ephemeris and GPS Measurement Messages
$PASHS,0UT ,A,MBN, SNV, SAL,BIN

; Enable the GPS Almanac

$PASHR ,ALM, A

; Save all current settings into the battery backed up memory
$PASHS, SAV, Y
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4.2.4.1.4 Ashtech DG16

The MF4_DG16.gps file contains

; Initialisation file for DG16 with MultiFix

; Set Measurement recording interval

$PASHS,RCI,1

; Set Raw Measurement elevation mask to O degrees
$PASHS,ELM, 0

; Set the minimum number of SV measurements to 1
$PASHS ,MSV, 1

; Set Code Measurement Smoothing ("Period®, "Order™)
$PASHS, SMI,300,2

; Set Code Correlator Mode (E or S)

$PASHS,CRR, S

; Enable UTS

$PASHS ,UTS,ON

; Enable GGA position output

$PASHS ,NME ,GGA,A,ON

; Set GGA output to 10 second intervals

$PASHS ,NME, PER, 10

; Set the port A baud rate to 9600

$PASHS,SPD, 5

; Enable the GPS Almanac Messages
$PASHS ,RAW, SAL ,A,ON

; Enable the GPS Ephemeris Messages
$PASHS ,RAW, SNV, A,ON

; Enable the GPS Measurement Data

$PASHS ,RAW,MCA,A,ON

; Enable the GPS Measurement Data

$PASHS ,RAW,PBN,A,ON

; Save all current settings into the battery backed up memory
$PASHS, SAV, Y
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4.2.4.1.5.Ashtech G12

The MF4_G12.gps configuration file contains the following.

; Initialisation file for G12 with MultiFix

; Set the SNR Calculation to dB/Hz independent of the hardware

$PASHS, SNR, DBH
; Set Measurement recording interval
$PASHS,RCI,1

; Set Raw Measurement elevation mask to O degrees

$PASHS ,ELM, 0

; Set the minimum number of SV measurements to 1

$PASHS ,MSV, 1

; Enable GGA position output
$PASHS ,NME ,GGA ,A,ON

; Set GGA output to 10 second intervals
$PASHS ,NME, PER, 10

; Set the port A baud rate to 9600
$PASHS,SPD, 5

; Enable the GPS Almanac Messages
$PASHS ,RAW, SAL ,A,ON

; Enable the GPS Ephemeris Messages
$PASHS ,RAW, SNV, A,ON

; Enable the GPS Measurement Data
$PASHS ,RAW,MCA,A,ON

; Save all current settings into the battery backed up memory

$PASHS,SAV,Y
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4.2.4.1.6.Ashtech GG24

The MF4_GG24.gps file contains

; Initialisation file for GG24 with MultiFix

; Set System to GPS only mode
$PASHS, SYS,GPS

; Set Measurement recording interval
$PASHS,RCI,1

; Set Raw Measurement elevation mask to O degrees

$PASHS ,ELM, 0

; Set the minimum number of SV measurements to 1

$PASHS ,MSV, 1

; Enable GGA position output
$PASHS ,NME ,GGA ,A,ON

; Set GGA output to 10 second intervals
$PASHS ,NME, PER, 10

; Set the port A baud rate to 9600
$PASHS,SPD, 5

; Enable the GPS Almanac Messages
$PASHS ,RAW, SAL ,A,ON

; Enable the GPS Ephemeris Messages
$PASHS ,RAW, SNV, A,ON

; Enable the GPS Measurement Data
$PASHS ,RAW,MCA,A,ON

; Save all current settings into the battery backed up memory

$PASHS,SAV,Y
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4.2.4.2. Trimble Receiver Configuration

4.2.4.2.1.Trimble BD112

Both the BD112 and the DSM are Trimble single frequency receiver boards. They can be mounted in a
90938. If the 90938 decoder has a BD112 board fitted it will have the suffix F112. If a DSM board is
fitted it will have the suffix /M.

The receiver boards do not retain configuration settings when not housed in a 90938, therefore when
power is recycled they revert to their default settings. One of those defaults is the COM port parameter
values which are 9600 8-ODD-1.

Within MultiFix use the Edit GPS Receiver dialogue (accessed using “Config” \ “GPS RXx...") to select
BD112 (Trimble) from the drop down list of GPS receivers. Use “Action” \ “Configure TSIP” \ “Default” to
configure the receiver to output the required message types.

Note- The “Configure TSIP” menu item only becomes available if a TSIP protocol receiver is selected.

If it is clear that MultiFix 4 is not communicating with the receiver it may be due to baud rate or other
incompatibilities, (see Section 4.3.5.5 on page 86). In that case use the Trimble TSIP Talker application

that can be found on the MultiFix installation CD.

TSIP Talker contains an option called TSIP Break. If on start-up TSIP Talker fails to establish
communications with the receiver TSIP Break can be used. That will reset the Trimble serial port to 9600
8-ODD-1. Once communication has been established with those settings TSIP Talker can make further
changes to the communication parameter settings.

Once the communication has been established return to “Action” \ “Configure TSIP” \ “Default” in MultiFix

4 to complete the receiver configuration.

4.2.4.2.2.Trimble DSM
As 4.2.4.2.1 but selecting DSM (Trimble) in place of BD112 (Trimble) from the drop down list of receivers.

4.2.4.2.3.Trimble DSM212

The DSM212 is a DSM single frequency receiver board housed in its own box. The front panel of the box
has no control buttons. Connect the MultiFix 4 computer to either of the serial ports on the back of the
DSM212 unit.
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4.2.4.2.4.Trimble SK8

The Trimble SK8 is a navigation grade GPS receiver. It should not normally be used for survey
operations.

The SK8 uses the same TSIP protocol as the DSM and BD112. Itis also configured in the same way as

per section 4.2.4.2.

4.2.4.2.5.Trimble MS750
The configuration of the MS 750 dual frequency receiver must be done in two stages. The first stage is
via the front panel of the unit itself, and the second stage is via the “Yellow Box” display accessed from

the “Receiver” option in the “View” / “GPS” pull-down menus.
IMPORTANT NOTE - It is essential that the baud rate is set to 38400 as if too low a baud rate (9600) is
used then the serial port may be over loaded when there is a high number of SVs visible (greater than

10).

4.2.4.2.5.1.Front Panel Configuration

When the MS 750 is powered up, the front panel displays the Home screen | sv-07 ppop3.2
(shown opposite). Use the green “>" button to toggle to the “Config GPS” RTK(FIX)

display.

Config GPS

The screen shown opposite will now appear. Press the “v” button to access Press v to Enter

the “System Masks “ display.

Cnf:System Masks
Elev 10 Pdop 07

Press the “>" button to enable the cursor. Set the elevation mask to 0° and

the PDOP mask to 99. Use the “>" button to move the cursor and the “A”

and “v” buttons to change the values. Press the “d” button to accept the entry.

CFG: Exit

Toggle to the “Exit Config” display by pressing the “v” button. Press “d" to Pre to

exit this display and return to the “Config GPS” screen. Press “>" to

toggle to the “Config Ports” screen. Config Ports

Press v to Enter

This will bring up the screen shown here. Press the “v" button to toggle

to the Port A configuration display.

The screen shown opposite will now appear. Use the “>” button to enable the CFG: Port A NONE

cursor. Set the Baud rates to 38400, 8-None-1 using the “>" button to move 38400 8-NONE-1

the cursor and the “A” and “v” buttons to change the values. Then press “J".
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GPS data will only be output to MultiFix 4 from Port A, so it is not necessary

to configure ports B-1 and B-2. Toggle past these screens using the “v” button.

CFG: GSOF Port A
Pos Time OFF

Ensure that the NMEA, GSOF and Time Tag configuration screens are all

“OFF”. Use the “>" button to enable and move the cursor and the “A” and “v”

buttons to change the values. Then press “J”". CFG:1PPS TimeTag

Off

Toggle to the “Exit Config” display by pressing the “v” button. Press “J” to | CFG: Exit Config
exit this display. This completes the front panel configuration for the MS 750. Press . to Exit

4.2.4.2.5.2.MultiFix 4 “Yellow Box” Remote Configuration
MultiFix 4 must be installed on the PC before this stage of the configuration process can be completed.
This should be done in accordance with the instructions outlined in Section 3. Assuming that this has

been done and that the receiver unit is connected to the PC, use “View” \ “GPS” \ “Receiver”.

=Tk
The screen shown opposite will appear. As soon as

HOT IMITIALISED
communication is established it will change to show

the current front panel. Llilil Enter | Clear | Status | Satlnfnl
p ililil Alpha I Sessinnsl Control I
7| 8| 9] v Log Data| Modify | | " |

Press “Alpha” and then “Control” to reach the MENU (CONTROL) screen

Use the “Alpha” button to toggle to the /MENU CONTROL <SERIAL PORT OUTPUT>

. . <SERIAL PORT SETUP>
menu screen displayed opposite. Select <JX-1100 SETUP>
the <SERIAL PORT OUTPUT> option by <INPUT SETUP>

clicking the blank button adjacent to it

The screen shown opposite will now

) /MENU CONTROL <NMEA/ASCI1 OUTPUT>
appear. Click on the blank button <STREAMED OUTPUT>

<RT17/BINARY OUTPUT>
<RTL7/BINARY <CMR/RTCM OUTPUT>

adjacent to the

OUTPUT> option to access the screen

shown below.
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Using the “Enter” button to toggle to the

. RT17/BINARY OUTPUT (CONTROL
desired parameter.  Ensure that the PORT [ A ]( C())NCISE [OFF]

MEASUREMENTS [1HZ] R-T FLAGS [OFF]
POSITIONS [1HZ] EPHEMERIS [OFF]

correct output port is enabled and then set
MEASUREMENTS and POSITIONS to
1HZ using the “Alpha” button. EPHEMERIS should be set to “ON” (optional) and all other parameters
should be set to “OFF".

Click on “Enter” until the MENU (CONTROL) screen is displayed.

4.2.4.2.6.Trimble BD750
The Trimble BD750 is the board version of the MS750 and can be found mounted inside the 90938
Genesis units. /O configuration of the ports is via the front panel of the 90938. Configuration of the

BD750 is via yellow box, as per Section 4.2.4.2.5.2.

4.2.4.2.7.Trimble 5700
The configuration of the 5700 dual frequency receiver must be done in two stages. The first stage is
completed using the Trimble Configuration Toolbox software, and the second stage is via the “Yellow

Box” display accessed from the “Receiver” option in the “View” / “GPS” pull-down menus.

IMPORTANT NOTE - It is essential that the baud rate is set to 38400 as if too low a baud rate (9600) is

used then the serial port may be over loaded when there is a high number of SVs visible (>10).

4.2.4.2.7.1.Trimble’s Configuration Toolbox
Trimble’s ‘Configuration Toolbox’ software is used initially to establish communications with the 5700.
The software is available from Trimble or from a MultiFix installation disk. Connect the receiver to the PC

as directed above and start the ‘Configuration Toolbox’ software.

First direct the software to the Com port that the =101 x|
File | Communications Help

Get File. ..
Tramsmit File

receiver is connected to, “Communications” \ “Port”

Activate File. ..
Delete File. ..

Receiver Details. ..
Reset Receiver. .,

- comz
COM3
oM
COMS

| COM1:38400.n.8.1.n
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Select the receiver type, “File” / “New” select <5700>.

This will launch a configuration box.

From the “Available’ box highlight “Serial”

and click [Add].

Select the receiver serial port and set the
baud rate to “38400".

Next select “Output” from the “Available” box
and click [Add].

Under “Message Type” select “All Ports Off”

Click on [Transmit]. This will now send the

updates to the receiver.

s Configuration Toolbox o ] 4
File Communications Help
Mew ] 4600, ..
Open... 4700...
Close 4800...
Save As,.. 7400...
R ‘ M5 Serigs. ..
2P &y Receiver. ..
Exit |
| COk1:38400,10,8,1 .10
x|
Contents: Serial - Port 2 [2of 2]
File
Receiver zenal port: Part 2
B aud rate: |384DEI vI
Farity: INDne vI
Flow contral: INDne vI
Lidd Hemnvel
Axailable;
General
Serial
Reference
Logaing
5% Enable
Output b .
Trarnsmit | Save | Cloze | Help
x
Contents: Clutput - Al O [3af 3]

File
Serial - Port 2

Add Remove |

Aailable:

Logging
5 Enable
Cutput
Antenna
Device
Static

Meszage tppe:

-

|
hd|

Tranzrit Save

Cloze

Help
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If the transfer is successful the following dialogue x|

box will appear. Click [OK].
@ Application File successfully transmitted to receiver.

The “Configuration File” dialogue can be closed without saving. Exit the Configuration Toolbox software,

the remaining set-up of the 5700 will be completed in MultiFix.

4.2.4.2.7.2.MultiFix 4 “Yellow Box” Remote Configuration
This part of the configuration is identical to the Trimble MS750, see section 4.2.4.2.5.2 to complete 5700

configuration.
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4.2.4.2.8.Trimble 4000DS

Set the COM Port Protocol Parameter Values

CONTROL / MORE.../
PORT 1 BAUD RATE [ 9600 ] <- CHANGE
BAUD RATE/FORMAT / FORMAT [ 8-NONE-1 ] <- CHANGE

SERIAL PORT n SETTINGS / CHANGE FLOW CONTROL [ NONE ] <- CHANGE

Enable MultiFix 4 Control of Trimble Receiver
CONTROL / MORE... [/
REMOTE PROTOCOL

REMOTE INTERFACE PROTOCOL

[ DATA COLLECTOR COMPATIBLE ] <-- CHANGE
(STX,DATA,CHECKSUM, ETX)

Select the Port for the MultiFix 4/Trimble Receiver Communication

CONTROL / MORE... /
OUTPUT EVERY RECEIVER CYCLE
CYCLE PRINTOUTS / RT SURVEY DATA NEXT

PORT SELECTION NEXT
ENABLE [ PORT 2 1] CHANGE

Ensure there are no other

Receiver Cycle Outputs are enabled (Use Top < Next)

Select the Format for the MultiFix 4/Trimble Receiver Communication

CONTROL /MORE... / OUTPUT EVERY RECEIVER CYCLE

CYCLE PRINTOUTS / RT SURVEY DATA
) CONCISE FORMAT
(Use Middle éNext) ENABLE [ ON 1

CONTROL/ DIFFERENTIAL STATION <—- MORE
RTCM-104 INPUTS [ ON/AUTO ] <-- CHANGE
RTCM-104 INPUT PORT SELECT [ PORT 1 ] <-- CHANGE
FORMAT [ VERSION 2 ] <-- CHANGE

Check there are No Other Outputs Enabled On the MultiFix 4/Trimble Receiver Communication

Port
CONTROL / MORE... / NMEA-183 ENABLE[ OFF ] <-- CHANGE
OUTPUT CONTROL ALM[ OFF ] <-- CHANGE
NMEA-183 OUTPUT BWC[ OFF ] <-- CHANGE

MORE
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Check that the Elevation Mask is not set higher in the Receiver than in MultiFix 4 (it can be lower).

CONTROL / MORE... / POSITIONING MASKS/SYNC TIME: |
ELEVATION MASK = +10° | MINUS
MASKS/SYNC TIME SheE MR — 7. |

SV _SYNC TIME 001.0 SEC | ACCEPT

4.2.4.2.9.Trimble 4000 SSE

When powering up the following screen will
QUICK-START NOW! (SINGLE SURVEY)

appear. In order to reach the standard START PRE-PLANNED SURVEY (SINGLE SURVEY)
START FAST STATIC OR KINEMATIC SURVEY

screen press the “CLEAR” button on the MORE

front panel of the receiver.

) POSITIONING - AUTO SV SELECT |ELEV/AZM
The standard screen, shown here, will now POSITION FIX: LAT/LON/HEIGHT |POSITION
a SV029,03,23,31,21,15 |  DATE

ppear.
PWR1+[wewmmm]® 07:58:25 UTC | OPTIONS

The following needs to be configured/checked.
Set the COM Port Protocol Parameter Values
CONTROL / MORE.../
PORT 1 BAUD RATE [ 9600 ] <- CHANGE
BAUD RATE/FORMAT / FORMAT [ 8-NONE-1 ] <- CHANGE
SERIAL PORT n SETTINGS / CHANGE AL GOTUIREE L RS 1) &= Erehles

Enable MultiFix 4 Control of Trimble Receiver
CONTROL / MORE... /
REMOTE PROTOCOL

REMOTE INTERFACE PROTOCOL

[ DATA COLLECTOR COMPATIBLE ] <-- CHANGE
(STX,DATA, CHECKSUM, ETX)

CONTROL / MORE.../ OUTPUT EVERY RECEIVER CYCLE

CYCLE PRINTOUTS/ RT SURVEY DATA <-- NEXT
PORT SELECTION <-- NEXT
Ensure there are no other ENABLE [ PORT 2 1 <-- CHANGE

Receiver Cycle Outputs are
enabled (Use Top <Next)
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Select the Format for the MultiFix 4/Trimble Receiver Communication

CONTROL / MORE... /
OUTPUT EVERY RECEIVER CYCLE
CYCLE PRINTOUTS / RT SURVEY DATA <-- NEXT

, CONCISE FORMAT <-— NEXT
(Use Middle <Next) ENABLE [ ON ] <-- CHANGE

Select the Port for the Receiver’s Input of RTCM Corrections

CONTROL/ DIFFERENTIAL STATION
RTCM-104 INPUTS [ ON/AUTO ]
RTCM-104 INPUT PORT SELECT [ PORT 1 ]
FORMAT [ VERSION 2 ]

Check that there are no other outputs enabled On the MultiFix 4/Trimble Receiver Communication

Port
CONTROL / MORE... / NMEA-183 ENABLE[ OFF ] <-- CHANGE
OUTPUT CONTROL ALM[ OFF ] <-- CHANGE
NMEA-183 OUTPUT BWC[ OFF ] <-- CHANGE

MORE

Check that the Elevation Mask is not set higher in the Receiver than in MultiFix 4 (it can be lower)

CONTROL / MORE... /
POSITIONING MASKS/SYNC TIME: |
MASKS/SYNC TIME ELEVATION MASK = +10° | MINUS
PDOP MASK = 07.0 I
SV SYNC TIME = 001.0 SEC | ACCEPT

Ensure the receiver is set to dual frequency mode

CONTROL / MORE.../ L1/L2 TRACKING: P,C/A-CODE | L1 TRACKING
L1 /L2 OPERATION P,X-CODE | L2 TRACKING

Only the L2 code can be disabled. Ensure that both the L1 and L2 codes are enabled.
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4.2.4.2.10.Trimble 4000 SSi

When powering up the following screen will
QUICK-START NOW! (SINGLE SURVEY)

appear. In order to reach the standard START PRE-PLANNED SURVEY (SINGLE SURVEY)
START FAST STATIC OR KINEMATIC SURVEY

screen press the “CLEAR” button on the MORE

front panel of the receiver.

, POSITIONING - AUTO SV SELECT |ELEV/AZM
The standard screen, shown here, will now POSITION FIX: LAT/LON/HEIGHT |POSITION
S$V029,03,23,31,21,15 |  DATE

appear.
PP PWR1+[sssss]® 07:58:25 UTC | OPTIONS

The following needs to be configured/checked.
Set the COM Port Protocol Parameter Values
CONTROL / MORE.../
PORT 1 BAUD RATE [ 9600 ] <- CHANGE
BAUD RATE/FORMAT / FORMAT [ 8-NONE-1 ] <- CHANGE
SERIAL PORT n SETTINGS / CHANGE FLEL GOTIIREL [L DS ) <= Cnbhies

Enable MultiFix 4 Control of Trimble Receiver
CONTROL / MORE... /
REMOTE PROTOCOL

REMOTE INTERFACE PROTOCOL

[ DATA COLLECTOR COMPATIBLE ] <-- CHANGE
(STX,DATA, CHECKSUM, ETX)

CONTROL / MORE.../ OUTPUT EVERY RECEIVER CYCLE

CYCLE PRINTOUTS / RT SURVEY DATA <-- NEXT
PORT SELECTION <-- NEXT

Ensure there are no other ENABLE [ PORT 2 1 <-- CHANGE

Receiver Cycle Outputs are
enabled (Use Top <Next)

Select the Format for the MultiFix 4/Trimble Receiver Communication

CONTROL / MORE... /
OUTPUT EVERY RECEIVER CYCLE
CYCLE PRINTOUTS / RT SURVEY DATA <-- NEXT

, CONCISE FORMAT <-— NEXT
(Use Middle <Next) ENABLE [ ON ] <-- CHANGE
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Select the Port for the Receiver’s Input of RTCM Corrections

CONTROL/ DIFFERENTIAL STATION
RTCM-104 INPUTS [ ON/AUTO ]
RTCM-104 INPUT PORT SELECT [ PORT 1 ]

FORMAT [ VERSION 2 ]

Check there are no other outputs enabled On the MultiFix 4/Trimble Receiver Communication Port

CONTROL / MORE... /

NMEA-183 OUTPUT NMEA-183 ENABLE[ OFF ] <-- CHANGE
OUTPUT CONTROL ALM[ OFF ] <-- CHANGE

BWC[ OFF ] <-- CHANGE

MORE

Check that the Elevation Mask is not
set higher in the Receiver than in MultiFix 4 (it can be lower)
CONTROL / MORE... /

POSITIONING MASKS/SYNC TIME: |
MASKS/SYNC TIME ELEVATION MASK = +10° | MINUS
PDOP MASK = 07.0 I

SV SYNC TIME 001.0 SEC | ACCEPT

CONTROL / MORE.../ L1/L2 TRACKING: P,C/A-CODE | L1 TRACKING
L1 /L2 OPERATION P,E-CODE | L2 TRACKING

Only the L2 code can be disabled. Ensure that both the L1 and L2 codes are enabled.
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4.2.4.3. NovAtel Receivers

4.2.4.3.1.NovAtel Millennium
For the NovAtel Millennium once communication has been established with the receiver using the

NovAtel GPSolution software, MultiFix 4 can then be used to finalise the configuration.

Communicating with the NovAtel Millennium OEM Card

Connect COM 1 on the NovAtel Millennium to COM 1 on the PC using a standard NovAtel

communication cable.

Run GPSolution . GPSolution
LCard Plan  Settings View ‘Window Help

B & Sk = S]]

Faor Help, prezz F1 ’_ ’m ﬁ

Go to “Card/Open..”

Open Configuration
Create a “New...” configuration, for example = |- Configurations

with the name ‘Millennium’, or “Edit...” it to Millenium

. Cancel
alter the settings.

il

Help

Hew. __

[

Delete
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. . . . ) Edit Configurati
Click “Settings...” on the edit configuration e |

dialogue, to enter the window for AL L Millenium | 2L I

o — Card Configurati
configuring the Port parameters. e Laniguranon ﬂl

Type: | 0EM Card j Setlings... | Help |
—Data Logging

File: Browse. . |

Diir: | |

— Properties
[~ Auto Start [ Auto Logging
[" Auto Reboot

OEM Card
Select OEMCad K

—PC Port
= COM1 " COM2 " COM3 " COM4 " COMS

PC Port COM1
OEM Port COM1 ©COME (' COM7 ( COM8 ¢ COMS ¢ COMID
Baud Rate 57600 " DEM Port
Flow Control None. o« COM1 " COM2

— Baud Rate Cancel |

" 9600 19200 {+ 38400 " 57600 |

Confirm with <OK>. This will Help
. . . = FParity

bring you back in the ‘Open & None  Odd C Foen

Configuration’ window. Select e Stop Bits

<OK> GPSolution will now = 7 g (fﬁ =2

attempt to establish | Flow Control

* None " Hardware 1 Xon/<off

communication with the
NovAtel Millennium OEM card

In case this procedure fails to establish a connection at a 57600 baud rate and establishes

communication at a lower rate, the following steps allow the user to change the speed of the port.
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Go to the “View/Command Console”. This will open the adjacent window:

- GPSolution

LCard Plan  Settings  Yiew “Window Help

ke g kad PN e =2 e)

EA Command Console [Millenium]

Comlx

For Help. press F1 [ [MUM %

Type Com1 57600,n,8,1,n,0ff,on in the Command Line followed by Enter. The display will read:

. GPSolution

LCard Plan Settinges  Wiew Window Help

LR E RN E =]

ﬂtommand Conzole [Millenium]
Coml> coml 38400,n,8,1,n,0ff,on

Conl>

coml 35400,n,5,1,n,0ff,on

For Help, press F1 I_IW ﬂ

Upon changing the baud rate, you will lose communication with the card. In this case, close the

GPSolution application and restart using the configuration file created earlier.
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Configuring the NovAtel Millennium from within MultiFix

Assuming communications have been established between MultiFix
and the GPS receiver then the receiver can be configured

automatically by MultiFix.

The Command “Action” \ “Configure Millennium” will launch the

receiver configuration dialogue.

Select Set default configuration to complete the receiver configuration.

4.2.4.3.2.NovAtel OEM4
The OEM4 receiver is only available in MultiFix 4 v1.01 onwards.

millennium except NovAtel GPSolution 4 software is required.

Communicating with the NovAtel OEM4 Card

Receiver Controlle 2 x|

— Receiver controls

Set Default Config

Advanced Config

Cloze

Configuration is similar to the

Connect COM1 on the NovAtel OEM4 to COM1 on the PC using a standard NovAtel communication

cable.

Run NovAtel's GPSolution 4 =loi X
Device View ‘Window Help

software.

J & By

BIEE T T

“Active Cunﬂgl ‘

Go to “Device/Open

s

Tx: @ Rx: @

&
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Create a “New...” configuration, for example with the name ‘OEM4’, or S

“Edit..."” it to alter the Settings. —fwvailable device configs——

Open

LCancel

Edit...

Delete

A

Type in a name and then click “Settings...” on the edit

—Mame
|DEM4|

Port parameters. |
P —Device Lancel
ISerial - I Settings... | Help |

—Startup Option
[~ AukoStart [ AutoBeset [ Zutolog

configuration dialogue, to enter the window for configuring the

Select:
PC Port COM1 PC Part: | Cam1 | oK
Baud Rate 57600
i e LCancel
Hardware handshaking unchecked Baud Rate: o=
lUze hardware handzhaking [~ Help

Confirm with <OK> twice. This will bring you back in the ‘Open Configuration’ window. Select <Open>

GPSolution will now attempt to establish communication with the NovAtel OEM4 card

In case this procedure fails to establish a connection at a 57600 baud rate and establishes

communication at a lower rate, the following steps allow the user to change the speed of the port.

REFJ500A - Issue 4 December 2003 Page 42




MULTIFIX 4 USER MANUAL MultiFix 4

Go to the “View/Console”. This will open -[3lx]

=

the adjacent window:

RL=TE

Type Com com1,57600,n,8,1,n,off [COM1] -
<0k

in the Command Line followed by |comi
<0k
Enter. The display will read: [COM]
<0k
[COMI]
<0k
[Com1]
<0k
[Com1]
<0k
[COMI]
<0k
[COMI]
<0k
[Com1]
[COM1] com com1 57600,h,8,1,h,off

<| |
com coml 57600,n,8,1.n.off I Enter I

Upon changing the baud rate, you will lose communication with the card. In this case, close the
GPSolution application and restart using the configuration file created earlier, but changing the baud rate
to 57600 in ‘Device Settings'.

Configuration from within MultiFix

Assuming communications have been established between MultiFix and the 2%
GPS receiver then the receiver can be configured automatically by MultiFix Recsiver controls

Set Default I:anigl
The Command “Action” \ “Configure OEM4” will launch the receiver Advanced ':°”ﬁ5'|
configuration dialogue.

Cloze

Select Set default configuration to complete the receiver configuration.
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4.2.5. MultiFix 4 Files
Once MultiFix 4 has been installed and the program is run MultiFix 4 creates several files in

the folder specified by the operator for saving the configuration file.

BN C:yMultiFix 4 ol x|
J File Edit View Favorites Tools Help ﬁ
J FBack -~ = - | Qisearch | (U Felders & History | e Oz o ) ‘ -
| acddriss [ C:AMulFi: 4 -l @&
Falders X 1 e | Mame 4 S\zel Type | Modified |
71 Lagoump Al "D (I (Wiosa-2028 2er 20KB Zeralog Fie 30/03{2003 20:28
-1 MF3 configs b [#]msovogsT 030 9KB 030 File 30/032003 20:26
-l MFIX MANUALS_WORKING MultiFix 4 (@ setupoot mf4 10KE MUl 4 30J03/2003 20:28
] M5 RAW ZERD _@_SEtupUUl.mH_lsd 2KB  MultiFix 4 Logging Schedule 30/032003 20:28
Select an ikem ko wiew its _@_SEkupDUl.mHjst 1 KB MultiFix 4 Persistance 30/03/2003 20:28
-1 Program Files description. (@ setupont of4_snr SKE  MUlFL 4 S 31/03/2003 09:23
& Receiver V?”FV See also: [i#] setupoot mf4_al 16KE  MF4_XAL File 31/03/2003 09:29
E]% E‘S”Ie" Logaing M Documents [8] Setupoot mf4_xep ZKE MF4_XEP File 30/03/200% 20:25
1 Shylink Tl my network Places _@_Satupﬂol.mftzrl 4KE MultiFix 4 Reference Location  30/03/2003 20:28
Lind My Network Places )
Sebup00L .mF4_zh LKE  MF4_2TF File 30/032003 20:26
=01 Tutert i by Computer pO01 rf4_p . joa.
-1 WINNT =
< | 3

|ID object(s) (Disk free space: 27.7 GB) 64.6 KB

‘Q‘ My Computer v

The *.MF4 is the core MultiFix 4 configuration file and is stored in XML format.

*MF4_PST is the Persistence file; it contains the number, type, position and contents of
windows in the application workspace when a configuration file is saved. It is written when

the program is exited.

* MF4_SNR is the receiver signal to noise ratio weighting tables. This is written periodically

during a program run and when the configuration file is saved.

* MF4_XAL file is the GPS almanac. This will be updated as the almanac changes and when
the configuration file is saved. The XAL file is stored as in an XML format and can be

exported to other applications.

* MF4_ZRL is the Reference Location file that contains the positions of the reference stations
in use. It will be written when a new Type 3 position for a reference station is received and

when the configuration file is saved.

*MF4_ZTP is the Trial Point configuration file that contains the current trial point position. It
is updated when the position as derived by the first calculation has moved more than 1 km

from the existing trial point position and when the configuration file is saved.
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MF4_LSD is the Logging Schedule and will only be created when the program has logged
data. It contains information on what has been logged and the identifying numbers given to

the data. Itis only written once logging has been started.

If log files are to be returned for analysis then ALL the above files should be returned also.

It is possible to modify an NMEA output string to accommodate clients’ software. The
definition of this modified string can be saved to a *.rdf file. The *.rdf file can then be

reloaded. By default the file is saved to the MultiFix 4 configuration file directory.

This folder will also contain text files logging any Type 16 messages that are received during

that day. See section 4.3.6.5.5 on page 123 for more details.

4.2.6. TO RUN MULTIFIX 4

MultiFix 4 can be opened a variety of ways.

Use Windows Explorer to display the contents of the folder containing the MultiFix 4 program

files and then double-clicking the “Multi4” application icon.

Use “Start” \ “Programs” \ “MultiFix 4 Vx.xx" and click “MultiFix 4”.
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4.3. REAL TIME OPERATION

[ setupooz - MultiFix 4 15X
HIEN Config Logging Action View Options Tools Wind ow Help
New
Open...
Save
Save As...
Exit
[i¥] Setup001 - MultiFix 4 X
File Logging Action View Options Tools Window Help
10 ) » Comm...
GPS Rx... Socket...
SkyFix Decoder )
Calc ) _\—> New...
Output | 3
P2/94 Output 1 <name> ’ > Edit...
Delete
Settings
SkyFix XP...

DGPS Calc Y » New...

1<name> P Edit...

Delete
L | New ) >
Standard
1<name> pf—> Edit... NMEA
Delete DGPS_IS
UT™Mm
[i¥] setupoo1 - MultiFix 4 =1ZIX

File Config [MEEIGIEM Action View Options Tools Window Help

Edit
Start
Pause
Resume
Stop

»| Edit
Start
Pause
Resume
Stop

[i¥] setupooz1 - MultiFix 4 = 1FIX]
File Config Logging mlau View Options Tools Window Help

Restart Sockets
Collect Aimanac
Update SkyFix

Reset SkyFix XP Filter
Configure TSIP M| Default
Configure Ashtech Advanced
Configure Millennium
Configure OEM4

SV Status
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Fle Coifig Logglg  Acto Optionz  Took Uildow  Help

Fliez
Inlak L ea
10 B #| Stans
GRS M Sockets
Comectons Dt ams
Catk b_ Scrokr £,
Euentliog l%lrnman,r
Reca ller The Sapes
SHR SNR Ik gt
ScltiEtbn kT
CCF
kuo Fller b— Smmary
Broadcast Ep ke merk Tim & = rks
Amanac
bk _l'l" The Safes
s CLLDIE 3 [al Tk
DGPs 0aa
E-.;.-I'mL;'E:l:l:Ie':_I—ll it
Cork lation Pe rbm N e
Lak 1oy Thne Serks
Type 16
SkyFl Beams
Tabk
™ st Hi iy
P oy
EROTEe
Ottre ke
Fezihak
UEaos, sat
The Sefes
[¥] setupooz - MultiFix 4 =[ZIX]

File Config Logging Action View Tools Window Help

Lock

Colour

Hide Toolbar
Trial Point Warning
Rinex

Type 16 Alert
Event Logger

V] setupoo1 - MultiFix 4 =1FIX]

File Config Logging Action View Options

Window Help

Position Viewer Wizard
Save Almanac to File

@ Setup001 - MultiFix 4 | IFIX]
File Config Logging Action View Options  Tools Hell

Tile

Close All

1 Clocks

2 NMEA GGA -Scrolling 10
3 Calculation Status
V410 Status
5 Almanac
6 Constellation
7 Ephemeris
8 Secondary -Uncorrected -Position
9 Primary -Position
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V] setupoo1 - MultiFix 4 =51
File Config Logging Action View Options Tools Window

Contents...
Dongle...

Performance
About...

Figure 4 MultiFix 4 Menu Layout

Note: - In the Figures above the menu items coloured brown are not always present as they are subject

to program configuration or operation pre-conditions.
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4.3.1. THE TOOL BAR

&6 @f sv| D|©| %] el=] 415 3l

The Tool bar provides quick access to the most commonly used functions and windows in

MultiFix. A description for each button is given when the mouse is held over the button for

brief period.

Details of each button are given below.

=

=
L
[T]

®

“ Open configuration “

“Save configuration “

“Start Logging”

“Pause Logging”

“Stop Logging”

“ SV Status”

“Work Area”

“Scroller”

This is the same as the “File” \ “Open” command.

This is the same as the “File” \ “Save” command.

This is the same as the “Logging” \ “Zero” \ "Start”

commands.

This is the same as the “Logging” \ “Zero” \ "Pause”
command. NB this option is only visible once logging has

been started.

This is the same as the “Logging” \ “Zero” \ "Stop”
command. NB this option is only visible once logging has

been started.

This is the same command as “ Action” \ “SV Status” and

calls up the disable SV window.

This is the same command as “View” \ “Work Area” and

opens the work area display

This is the same command as “View \ “IO” \ "Scroller”

and opens the 10 scroller view.
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IR

=

|
e

-

“GPS SNR”

“Almanac”

“Latency”

“Type 16"

“Status”

“Position”

“Offset”

“Time Series”

This is the same command as “View” \ “GPS” \ “SNR”

and opens the GPS Signal to Noise Ratio display.

This is the same command as “View \ “GPS” \ “Almanac”

and opens the GPS Almanac display.

This is the same command as “View \ “Corrections” \

“Latency” and opens the RTCM Latency window.

This is the same command as “View \ “Corrections” \
“Type 16" and opens the Recent Type 16 warning

window.

This is the same command as “View \ “Calc” \ “Status”

and opens the standard Calculation Status window.

This is the same command as “View \ “Calc” \ “Position”

command and opens the Position display window.

This is the same command as “View” \ “Calc” \ “Offset”

and opens the Position Offsets window.

This is the same command as “View \ “Calc” \ “Time

Series” and opens the Time Series Plot window.

The toolbar can be hidden using the “Options” / “Hide Toolbar” command. See section

4.3.7.3 for more details.
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4.3.2. FILE
1=

WConFig Logging Action Wiew Options Tools Window Help
Mew
Open...
Save
Save As...

Exit

1 CDECIMETRE TRIALS - HI MAVYessel ConfigiMS750_HiMay.mf4
2 CADECIMETRE TRIALS - HI MAY\Raw DatalData For Sean\MS7S0_HiMaw.mf4

At the bottom of the “File” menu is a list of recently used configuration files. Clicking on one

of these files opens up the chosen configuration.

4.3.2.1. New
“File” \ “New...”

To start a new MultiFix 4 configuration select this option.

Be aware that starting a new configuration file will close the existing configuration and cease
real time operation if the program is already in use. MultiFix will request confirmation before
closing the existing configuration file and if the configuration has not been saved the user will

again be prompted.

4.3.2.2. Open
“File” \ “Open...”
When initially opened the program does . 2l
. . . . Laok in: I@ Weszel Config j = ﬂ'
not know which configuration file to use.  @r-—ror R ERElE

@ MS750_HiMav REPLAY

If a previously prepared configuration © t15750 Ny

exists use this facility to select it.

The configuration files contain the

File name: || Open I
Files of type: IConfiguration Files j Cancel |

configuration file version number. The program will not allow configuration files to be opened

program name and version identifiers in

a file header. They also include a

that are not compatible with the version of MultiFix that is currently being run. However if the
configuration file version is the same they can be used even though created by a different

program version.

File open can also be accomplished using the EI button.
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4.3.2.2.1.Save
“File” \ “Save”
The configuration file is not automatically saved when changes are made. This facility is
therefore used to update the configuration file with the current settings. If the set-up is being
undertaken for the first time and the configuration file does not have an identity, the use of
“File” \ “Save” will open the Save As dialogue where a file name must be entered. Once a
configuration file has been named, the use of “File” \ “Save” performs a save without calling

up the Save As dialogue.

The name of the current configuration file appears in the application workspace title bar. If
configuration changes are made that have not been saved, that file name has an “*”

appended to it. After using File \Save the “*” is removed. File saving can also be

T
accomplished using the button.

4.3.2.3. Save As
“File” \ “Save As...”
If the latest configuration is to be saved without overwriting the current configuration file use
the “File” \ "Save As...” option. This gives the option to create a new file leaving the previous

file intact. The program immediately uses the new file as the current configuration file.

The Save As dialogue requires the operator to enter a name for the new configuration file. If

an existing file name is entered the program will overwrite that file.

4.3.2.4. Exit
“File” \ “Exit”

This exit route is immediate if no configuration file is loaded.

Confirmation is required if a configuration file is in use. The user will be prompted to save the

configuration if they have not already done so.

If the program is exited using the EI button when the current configuration has not been
saved, a dialogue is presented asking whether to save the configuration prior to exit or
whether to cancel the exit. If there have been no configuration changes then the program will

terminate immediately.
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4.3.3. CONFIGURE

[¥] setupoo1 - MultiFix 4 17X

File Logging Action View Options Tools Window Help
10 » » Comm...
GPS Rx... Socket...

SkyFix Decoder )

Calc ) _I_> New...

Output )

1<name> P> Edit...
Delete

Settings
SkyFix XP.

DGPS Calc  p I—pf New...

1<name> P> Edit...

Delete
> New ) >
Standard
1<name> P> Edit... NMEA
Delete DGPS_IS
UT™M
4.3.3.1.10
Hconfig” \ HIO”
[ MultiFix 4
File | Config Logging Action  Wiew Options Tools  ‘Window  Help
I 3
GPS Rx...
SkyFix Decoder
Calc 3
Evenkt Logger L3
Cakpuk 3

P2i94 CQukpuk

The “P2/94 Output” will only be visible if “P2/94” has been enabled in the “Options” menu.

4.3.3.1.1.Comm
“Config”\ “IO” \ “Comm..."
Earlier it was explained that the “Programs” / “MultiFix 4 Vx.xx" / “l1O Config” applet needed to
be run after installation to define what ports the computer has available (see section 3.4 on
page 13). The parameters selected there determine the dialogue box that is presented when

“Config”\ “10” \ “Comm...” is selected.

Highlight one of the ports to be used and click iz 21x]
[Edit]. This opens another dialogue box for BaudRate: [+] 8600
setting the port parameter settings. D'ata Bits— - Parity Stop Bits

e g ' NOME e 1

7 " 0DD 15

6 " EVEN oz
Click the [Enable] button to activate the port o5  MARK 0K |
and set the Baud Rate, Data Bits, Parity and £ SPatE Cancel |

Stop Bits.
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4.3.3.1.2.Sockets

“Config” \ “IO” \ “Socket...”

To be able to distribute and receive data over a network via sockets assumes each computer

has Transmission Control Protocol / Internet Protocol (TCP/IP) installed. Sockets have the

advantage over COM ports in that two or more programs can access the same data.

Sockets can transfer data between programs running on different computers or between two

or more programs running on the same computer. (If a standalone (non-networked) computer

running Windows NT is used and the data is to be shared between multiple programs running

on that PC then the MS Loopback Adapter network adapter must be installed).

The TCP/IP protocol is a family of protocols that allow Internet data communication. Included

in that family are two transport layer protocols, the Transport Control Protocol (TCP) and the

User Datagram Protocol (UDP).

The Transport Control Protocol establishes sessions between a Server and however
many Clients that are accessing that Server. There is continual presence checking
and acknowledging between each Server/Client pairs with messages always received
in the order they were issued. A Server does not have control of the number of
Clients that access the socket on which data is being presented. (It is often
perceived that the Server provides data and the Client receives data, but once the
connection is established the link is two-way).

The User Datagram Protocol does not have the end-to-end checking overhead of the
TCP. Instead packets of data are simply issued to the Internet in either broadcast
mode, where any networked computer on the LAN can receive them, or in addressed
mode where the data packets have headers specifying the addressees for whom the
packets are intended. There is no guarantee with this protocol that the messages will
arrive in the order they were issued. When setting up “Ribbons” to output datagrams
a time interval can be specified to prevent data becoming corrupted, see section
7.3.2.2. on “Ribbons”. Broadcast datagrams cannot pass routers linking Local Area

Networks (LAN) unless specifically configured.

For most situations where Local Area Networks are involved Server / Client TCP sockets are

the best choice Internet transport protocols.
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4.3.3.1.2.1.The MultiFix 4 Computer as a TCP Client
For a Client to make contact with a Server, the operator must know the IP address (or the
network identification name - see below) of the Server computer and the port number the

Server is outputting the required data.

Edit Socket Configuration

— Socket — PC Marme:

Ok, I Cancel |
First, in the “PC Names” table click [rrTrE=. [7] =]
[NeW] Mame: i

Address: I

H Resol e
There are two possible ways of _Resalve | | e |
defining the server PC. Cancel_ |

. . Insert PC Hame EE
If the numerical IP address is known,

. Marme: [Hill b4
enter a PC name in “Name:” and the IP

Address: |‘I 01.3230

Bezolve > I I > Lliteral |
Carce_|

If the IP address is not known but the computer’s network identification name is, and if all

address in  “Address:” and click
[Resolve>>]. Click [OK].

computers involved are aware of local naming services (WINS / DNS), then type in the

computer’s name in the “Address:” slot [ELES [7]x]

and click [Resolve>>]. Once the Name: |
Addiess:  [nchehilm =]

10.1.2.23 »>> Literal |

[>>Literal] to transfer the name and ok | Cancel_|

computer is found, its IP address will

appear as shown. If required, use

address to their named slots. Click
[OK].
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It is normal in a network for computers to be allocated new IP addresses when the PC is
restarted. If the Client PC has a numerical entry for the address and the Server's address
has changed, it will not be able to re-locate it. If the Client PC has the name of the Server PC
in the address slot, it will automatically search to re-locate the Server PC by name. Assuming

it is found, the Client PC will obtain the Server PC’s current address.

Mew Socket H

In the “Sockets” table click [New]. Name: - [RTCH from il
Port: ISDD‘I

Type

Now check the “Client” radio button and select the "PC ic“ent
Sermver

Name:” of the server.  Datagram

PC MName: Inch-hillm v[

Cancel |

Enter the number of the port on which the Server PC is

presenting the data. Change the socket’s default name if required.

4.3.3.1.2.2.The MultiFix 4 Computer as a TCP Server

If the MultiFix computer is to be a server then there is no WSS EHE
need to add the MultiFix computer to the PC table; the Neme: [IE@
program already knows the computer’s IP address. This o B

can be seen in the window called up by “View” \ TP;B _—

“Sockets”. = Server

In the “Sockets” table click [New]. Give the socket a  Datege

name and enter the Port number that the data will be PEReme: - INOT vaid B
output on. Click [OK] to exit. ok | Cancel |

REFJ500A - Issue 4 December 2003 Page 56



MULTIFIX 4 USER MANUAL MultiFix 4

4.3.3.1.2.3.Datagrams
It was explained in section 4.3.3.1.2 that the User Datagrams Protocol allows packets of data
to be broadcast or to be sent to specific addresses without the overheads associated with the

Transport Control Protocol.

BROADCASTING

MultiFix 4 cannot give multiple addresses to packets of data so if information is to be made
available to more than one computer in datagrams it must be broadcast on a particular port.
A computer that is broadcasting on a port also listens to all data packets that are received on

that port.
DATAGRAMS TO/FROM A SPECIFIC PC
To transmit to or to receive from a specific computer, (which may itself be broadcasting), a PC

must be set up with a datagram socket where the port number and the PC are identified.

To broadcast datagram packets, click the “Datagram” radio

New Socket
button and select “Broadcast” from the “PC Name:” list.
Mame: ISDCK2
Port: IEDD2
To target one specific PC requires that the Internet address T”:f
Client
of that PC should already have been identified. See £ Server
# Dat
Section 4.3.3.1.2.1 on page 55 for an explanation of adding i
PC Name: |
PCs.
oK I Cancel |
Once the PC has been entered in the “PC Names:” table click [New] in the “Sockets” table.
Give the socket a name, Edit Socket Configuration EHE
enter the Port number and | [ Sackets P b

Mew

‘nche-hillm'

in the “PC Name list -

Delete |

select the PC.

Click [OK] to exit.

aK | Cancel |

Having set up sockets, the Edit Socket Configuration dialogue now shows the connection(s).
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4.3.3.2. GPS Receiver
“Config” \ “GPS Rx...” Edit GPS Receiver BE
This calls up the Edit GPS Receiver. Name: [4000D5

Enter a receiver name in the “Name:” box. If this is left blank LR

MultiFix will automatically assign a suitable name (e.g. 4000 | anciliary Recsiver

. . I | Enatifed
DS (Trimble)). As with other name labels the program does e [T
not use it for receiver recognition purposes. itz | BT H
,TI Cancel |

In the “Type:” section select the receiver that MultiFix 4 is to

use. There are various possible selections.

e Z Family (Ashtech)* are dual frequency receivers.

e DG16 (Ashtech) )* is a single frequency receiver

e (G12 (Ashtech) )* is a single frequency receiver

e (GG24 (Ashtech) * is a single frequency receiver and is fitted in the Fugro 90964 units

e 4000 Series (Trimble) refers to either a single frequency 4000DS or a dual frequency
SSE/SSI

e MS750 (Trimble) is a dual frequency receiver

e BD750 (Trimble) is a dual frequency receiver

e 5700 (Trimble) is a dual frequency receiver

e BD112 (Trimble)* is a single frequency receiver board fitted to the 90938/F112 SkyFix
decoder.

e DSM212 (Trimble)* is a single frequency receiver.

e DSM (Trimble)* is a single frequency receiver board fitted to 90938/M SkyFix decoder.

e SKB8 (Trimble)* is a single frequency receiver board, but not recommended for offshore
work. It has not been tested for full operation.

e Millennium (NovAtel) is a dual frequency receiver

e OEMA4 (NovAtel) is a dual frequency receiver

e Receiver Server is used when the data is not live from an external receiver but is taken
from raw data log files.

e Receiver Verify is used for interfacing to the Receiver Verify (RxV) Module.

The Scintillation Filter option allows MultiFix to monitor the tracking of individual SVs. If

symptoms of scintillation are detected the SV is disabled until tracking becomes constant

again, giving a massive reduction in position instabilities. Since this may affect the number of
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available satellites users are advised to operate in Height Aiding mode when the Scintillation

Filter is enabled.

In the “IO Channel;” section select the port on which the receiver data is input.

The Ancillary Receiver option is used for synchronising GPS measurements over a data link.
This is not currently used.

When one of the receivers marked above with an asterix is selected, “Configure TSIP” or
“Configure Ashtech” becomes available under the “Action” menu. This allows the receiver to
be configured to output the correct data for MultiFix 4. The other Trimble Receivers are
configurable using the Yellow box interface (“View” / “GPS” / “Receiver”). Refer to Section
4.3.6.4.1

Other manufacturers’ receivers require third party software to configure.

4.3.3.3. SkyFix Decoder
“Config” \ “SkyFix Decoder”

File | Config Logging Action  Miew Options Tools ‘Window Help

The program will automatically take in any type 55 messages received on any RTCM IO
Channel to which it has access, but will only take in Type 1, 2, 3 and 9 messages from
Stations ID’s it is configured to accept. It is possible that an RTCM source may contain only
Type 55 messages. Such a source will still need to be given an identity and an “IO Channel”
but no station IDs. Each Type 55 message contains lonospheric delay information from one
reference station. The station ID is also in the message that is transmitted every 30 seconds.
The sequence cycles through each of the available reference station, so if 7 stations are
contributing Type 55 messages the information for each station will be updated every 3%
minutes.

In the same way, for an XP calculation the correction source will need to be given an identity
and an “lO Channel” but no station IDs. MultiFix will then accept the Fugro Proprietary Type

11, 48, 49 and 50 messages necessary for this mode.
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4.3.3.3.1.New
“Config” \ “SkyFix Decoder” \ “New...”
Hew RTCM Input | ]
Click on “New...” to make a connection to a RTCM i [
source. 10 Chareel: [None |
SkyFi Besm: IUS.EI Drefined _'_l
Shation
In the New RTCM Input dialogue give the RTCM New
source a name and select the “|O Channel:” of the DE':
(=L =1-]
port that the differential corrections are available
on.
SkyFix Decoder
[ Exdats
If no name is given MultiFix will assign a suitable Gt i =
name automatically. ] et |
Hew RTCM Input HE
“SkyFix Beams:” contains a drop down list of all Name: [S0RE
the satellite based Fugro RTCM sources. When 1 Ew B )
SkyFBeam: |aaniic Ocesn Region [Eas) - |
one of those sources is selected, the dialogue is [ 0725 ~ Sharnon |
. . . [ 0700 ~ Aberdesn
automatically populated with all the stations that [ 0710~ Sumbuigh :I
. . 0720 ~ Hammerles
carried by that system and the [New], [Edit] and Enmhﬁ;.;m:,l
B 0750~ Flamboeough
[Delete] buttons are lost. B 0760 ~ Sedies ’
[~ 0770~ Bronnoysund
[~ 0780 ~ Bergen =
SkyFix Decoder |
[ Ewsts

It is then necessary to switch on any stations to be o | Cancel

used by clicking the check box next to the station’s

name.

If SkyFix-XP mode is to be used then, along with a dual frequency GPS receiver, an RTCM
input must be set up to obtain corrections. To do this enter a “Name”, “IO Channel”, and the
relevant “SkyFix Beam” (Refer to ‘SkyFix-XP Service Description’ or www.thales-

geosolutions.com for the latest XP availability information). No reference stations should be

selected from the resultant list as only one set of XP corrections are available on each SkyFix
beam. MultiFix will take in these messages as soon as this calculation is set up and “SkyFix-

XP” mode has been checked in the “Config” \ “Calc” \ “Settings” dialogue.

SkyFix-XP corrections are broadcast using the following Fugro proprietary RTCM messages:
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=  Type 11 — Almanac.
= Type 48 — Absolute orbit, orbit rate, and clock corrections.
=  Type 49 — Absolute orbit and clock corrections.

=  Type 50 - Sub-metre clock corrections

If MultiFix 4 is being used with a non-satellite based RTCM delivery system, or station names
or numbers have been changed, a manually compiled list can be made. To add reference
stations manually in the “Station” table of the New RTCM Input dialogue leave the “SkyFix

Beam:” set to User Defined and click the [New] button.

The program requires the station ID code number. A name is also required for identity

purposes but is not significant in accessing the data.

Assuming the RTCM source is outputting more than
one station, after clicking [OK] to add the station to Name: [RTCM
he I h dd th h ired I0 Chaneel  [COMM 1 =l
the list, repeat the process to add the other require Sk
stations. Shalion
0700 ~ Aberdesn Mewi
0740 ~ Rotedam
D.'-'T: Fl_arpbarougﬂ Edit
If lono free operation is planned, three criteria must e Delete
be met to be viable.
1. A dual frequency receiver must be interfaced to
i | SkyFix Decoder
MultiFix 4. ¥ Esists
2. RTCM Type 1, 2 and 3 messages from one or o B |
more reference stations must be available. ot | Cancel |

3. Type 15 or 55 lonospheric error information

must also be available from the same RTCM reference stations.

For Premier calculations there is no need to set up 6 reference stations if only one of them
outputs lonospheric error information as this will be the only station used in that mode.
If a SkyLink calculation is to be used however then both dual and single frequency stations

can be combined. See section 4.3.3.4.3 for more details of Calculation type.

The ID of the type 55 messages is not declared as a station.

If a Mk 5, 90938 or 2403 Decoder is used to supply the RTCM corrections then it is possible

to configure the decoder to output Bit Error Rate and Signal Voltage status information on a

separate port (usually Port 4). If this data is required then check the “Exists” box and select
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the port receiving the data. This in turn activates the “SkyFix Decoder” menu item under

“View” \ “Corrections”.

Click [OK] to accept the correction source.

If there is more than one RTCM correction delivery system add another new source and set

up using either of the two procedures above.

Assuming the RTCM interface has been established, the messages from the RTCM source
can be viewed to see the Reference Station numbers that the program is receiving, (see
Section 4.3.6.3.4.2 page 96).

4.3.3.3.2.Editing and Deleting
“Config” \ “SkyFix Decoder” \ “<name>"\ “Edit...” or “Delete”
With an RTCM source (or sources) now defined, when “Config” \ “SkyFix Decoder” is
selected, the name (or names) given to the RTCM source(s) now appears in the sub-menu

under the “New...” menu item.

File | Config Logging Action  Wiew Options  Tools  Window  Help

D 3

GRS Rx...

SkyFix Decoder ¥ Mew, ..

Calc ’ 1P 3
Qutpuk 4

2 Europe Spot RTCM k Edit...
Delete

If the set up requires changing then highlight the name of the source and then select the

“Edit...” option.

If the RTCM source is no longer in use, again use “Config” \ “SkyFix Decoder” \ “<name>" and
select “Delete”. You will be asked to confirm or cancel the deletion. Be aware that an

inappropriate deletion could severely impact on the correct operation of the program.
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4.3.3.4. Calculations

“Config” \ “Calc”

File | Config Logging  Action  Miew Options Tools  Window Help
I 3
GRS R,
SkwFix Decoder ¢

Oukpuk r SkFix %P, ..

DGPS Calc b

4.3.3.4.1.Settings

“Config” \ “Calc” \ “Settings...” calls up the dialogue below.

Enter a Trial Point positon in the i x
“Latitude” and “Longitude” fields. This Latitude:l52°35'1U_25?"N HeightaboveMSL:lU
I Longitude: [n01+17'04.43°E HeightSD:[T00
must be within, at the most, half a degree ! sgntSB:100
. . -~ Geoid Separation———————————————— Elewation—————————
of Latitude and Longitude from the users & EGMIE Model Mask: [10
. € User defined |D Delta: |5
current position. se1 defnedl )
— Calculation Mode SkuyLink
¥ | SkyFix
Both the “Latitude” and “Longitude” fields | SkfixxP Ciical Dit (i [300
[~ SkyFix Premier

allow a flexible form of data entry. The

oK I Cancel |

N/S or E/W can be entered at the start or

end of the value. A space, comma or colon can separate the degrees, minutes and seconds

values.

If the incorrect Trial point is entered (or no value at all) then MultiFix will attempt to derive an
approximate position either from the current calculation, if available, or directly from the GPS
Receiver.

In order to obtain a position from the GPS Receiver position outputs should be enabled on the
data port being used by MultiFix. See Section 4.2.4 for details of how to configure the GPS

Receiver.

MultiFix includes the EGM96 Geoid / Spheroid separation model. By default this model is
used for all calculations. The separation is computed every epoch and the figure used within

the calculation is the exact figure for the current location.

It is also possible to disable this model and apply your own Geoid / Spheroid separation value

by selecting the “User Defined” radio button. This should only be used where the EGM96
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model is not suitable, such as on locked waterways where the sea level is not coincident with

the local Geoid.

The Geoidal height based on the Geoid / Spheroid separation is used in all displays in
MultiFix unless otherwise stated. However, using the wrong Geoid / Spheroid separation will

only affect the calculation process if height aiding is enabled.

Enter the height of the antenna above the ships water line, or Mean Sea Level (MSL), in
“Height above MSL” box. This is approximately equal to the Geoid. The “Height above MSL.”
and the “Height SD:” are used if the calculation is selected to be altitude aided, see 4.3.3.4.3.
The smaller the “Height SD:” value the higher weight is given to the “Height above MSL:”
value. The Height SD is dependant on the confidence of the initial antenna height
measurement and the expected variation in antenna height due to vessel movement caused
by swell and changes in draught. Remember, when surveying on landlocked or inland
waterways, the mean water level may be many metres above or below the Mean Sea
Level/Geoid.

In the “Elevation” table is “Mask” and “Delta”. “Mask” sets the minimum elevation at which a
satellite will be used by the program. Do not set an elevation mask in this dialogue lower than
the elevation mask used in the GPS receiver. Setting a lower mask does not change the
receiver configuration. Setting a higher mask may be useful if SVs at slightly higher

elevations are suffering from poor signal to noise ratios.

“Delta” is the number of degrees above the minimum elevation a satellite must be before it is

fully weighted in a computation.

When using a SkyFix-XP calculation the “Elevation Mask” is hard coded to 5° and the “Delta”
to 0° in order to have a minimum of 5 SV’s available. Setting the “Elevation Mask” and “Delta”

will change the mask values for the SkyFix and SkyFix Premier calculations only.

When setting up a SkyLink Mode calculation MultiFix will only use the single frequency
corrections for stations that are within this range. This allows the user to add single frequency
stations that are close to the work area (e.g. DeltaFix and IALA beacon stations), and are not
significantly affected by differential ionospheric delays, into a dual frequency calculation. The
“SkyLink Critical Distance” sets the threshold distance that MultiFix will use to switch from

single to dual frequency calculation for each individual station. The default value is 300km.
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The Trial Point is used when the Offsets Window is viewed. One of the options when right
clicking on that window is to have the centre point at a fixed co-ordinate and to view the
calculated positions with reference to that trial point. In this case the position will need to be

entered with the highest possible precision to obtain realistic offset views.

If the “SkyFix premier” box is checked the SkyFix Premier dual frequency positioning mode is

enabled.

If the “SkyFix-XP” box is checked the XP positioning mode is enabled. This reveals the
additional menus “Config” / “Calc” / “SkyFix-XP...” (See section 4.3.3.4.2), “View" \
“Corrections” \ “Orbit Data” (See Section 4.3.6.5.1), and “View” \ “Calc” \ “XP Offsets” (See
section 4.3.6.6.3).

When exiting XP or Premier positioning mode the following warning is issued:

Disabling #P or Premier Calculation Mode

will remawe all user defined P andfar Premier
caloulations Fram the configuration,

Those calculations and related outputs waill

no longer be available.
Please confirm to procesd

Cancel |

4.3.3.4.2.SkyFix-XP
“Config” / “Calc” / “SkyFix-XP...”

This menu becomes available when SkyFix-XP mode is enabled in “Config” \ “Calc” \

“Settings”.

The XP calculation will automatically start when XP mode is selected, assuming a valid GPS

Receiver and decoder have been configured.
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%P Configuration x|

—#P Calculation Setup

#P calculation automatically starts when in =P mode,
provided a walid GPS Fix and decoder have been
configured.

bAcceptance Level [ am

— Backup Calculation 5etup

Backup 1: INnne j
=

Backup 2 I Mane

—Earth Tides

Earth Tides correction should anly be
" Enable applied when uzed in a static, onzhore
environment.

Ok I Cancel

The “Acceptance Level” is used to set up how quickly XP solution will begin outputting a

solution. There are four options:

= Always — The solution will always be output regardless of the level of XP solution
convergence.

= Standard — This will output a position when the XP solution has converged to better
than 1.5 metres.

= Accurate — A position will be output when the XP solution has converged to Decimetre

level.

In the “Backup Calculation Setup” section, Backupl and Backup 2 solutions can be selected if
previously configured. These solutions will be used whilst the XP solution converges to the
level chosen above, or if the solution falls below the selected convergence level during
operation. The “View” \ “Calculation” \ “Status” window shows the current solution being

output as described in section 4.3.6.6.1.

Tides are slight bulges in the areas of Ocean’s, or Earth’s, surface that faces the Sun and
Moon. This is due to the gravitational attraction of these solar bodies. The bulge can be a
few metres in oceans but is less pronounced on land, tending to give “Earth Tides” in the
order of a few centimetres. The “Earth Tides” should only be “enabled” when using SkyFix-
XP for static onshore applications. This allows MultiFix 4 to compensate for this effect.

For offshore projects ensure “Earth Tides” remains unchecked.
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4.3.3.4.3.New Calculation
“Config” \ “Calc” \ “DGPS Calc” \ “New..."

provides the dialogue opposite. x|

Marme: I

The dialogue will contain all the

Differential Comection Stations:

RTCM reference station names
[Check to Select]

entered when defining the RTCM Mode [~ Shannon
. &+ Standard
source(s). If the same station was  Brani [ Abardsen
Prernier [ Sumburgh
selected twice it will appear twice. " Skylink [ Hammerfest
[ Rotterdam
[~ Flambarough
Give the Calculation a name and - [ Scilies
[ Height &id [ Bronnoysund
select the reference stations to be [~ Uncanested if na Diff [ Bergen
used in forming the solution. If no 0K | Cancel |

reference stations are selected the

program will produce a non-differentially corrected stand-alone solution. If no name is given
MultiFix will automatically generate an appropriate name for the computation based on the
configuration of the solution

e.g. Network - L1L2 — H+, meaning a network solution using L1 and L2 with height aiding

enabled.

Click the type of calculation required.
“Standard” creates a single frequency DGPS solution using the Klobachar lonospheric

model.

The following two options will only be available if SkyFix Premier mode is enabled in “Config” \

“Calc” \ “Settings”.

“Premier” creates an lono-Free DGPS solution. It presumes there is access to dual
frequency data from a GPS receiver and Type 1 and Type 55 messages (skyfix Premier) from
at least one of the selected reference station(s). A “Premier” solution will not use corrections
from reference stations where only Type 1 or Type 55 messages are received, both must be
available.

“ SkyLink” allows MultiFix to add single frequency stations close to the user to a dual
frequency calculation. Selection is based on the range to the station, as defined under the
“Config” \ “Calc” \ “Settings...” configuration page. This function allows users to mix single

and dual frequency corrections in a single calculation.
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If SkyLink mode is selected all stations within a specified range threshold (the SkyLink Critical
distance as defined in section 4.3.3.4.1) will be used. When a station lies outside of the range
threshold it will only be used in dual frequency mode. Therefore, if a station only provides
single frequency data and is outside of the critical distance it will not be used by MultiFix. If a

station is within the range it will ONLY be used in single frequency mode.

This is because there will be no ionospheric range error (sometimes called gradient effect) on
the corrections as the ionospheric delay will be nearly the same at both the reference station
and the user location. This avoids the use of the noisier L2 measurements and will result in a

smoother positioning performance.

NOTE Single Frequency Stations in excess of 300km will have a greater ionospheric range

error that will bias the position calculation and negate any beneficial reduction of the L2 noise.

Click the “Height Aid” box if the calculation is to be aided by the height entered in the “Config”

\ “Calc” \ “Settings...” configuration page.

In the event that all RTCM corrections are lost, if “Uncorrected if no Diff.” is ticked, the
calculation will automatically switch to a standalone solution. Any outputs based on the
calculation will continue with the differential flag in the messages set to non-diff. If the box is
not ticked then loss of RTCM will mean the calculation will fail and any outputs based on the

calculation will stop.

Clicking [OK] exits the dialogue and causes the calculation to commence.

4.3.3.4.4.Editing and Deleting
“Config” \ “Calc” \ “DGPS Calc” \ “<name>"\ “Edit...” or “Delete”

File | Config Logging  Action  View Options Tools  Window  Help

I 2
GPS Rx...
SkyFix Decoder  #
Setbings... |
Cukput 3 SkaeFixe %P,

DEPS Cale ¢ Mew, ..

1 DGPS NET! 3 Edit. ..
Delete
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Once a calculation(s) has been defined the “Config” \ “Calc” \ “DGPS Calc” sub-menu
contains the name (or names) of the calculation(s). If a name is highlighted the calculation

can be “Edited...” or “Deleted”. Deletion requires a confirmation.

Assuming the set up has been accomplished correctly the program will now attempt to

receive data and form a position solution(s).

At this point it is recommended that the configuration file be saved (See section 4.3.2.2.1).

4.3.3.5. Output
“Config” \ “Output”

Filz | Config Logging  Action  Wiew Options  Tools Window  Help

I 3
GPS Rx...

SkyFix Decoder  #
Calc 4

Cukpuk b Mews »

If a position is to be supplied to another computer then an output must be defined.

Reference has already been made in Section 3.4.2 on page 13 to the fact that MultiFix 4 must

have accessed the *.zpo library files before it can create the output formats listed below.

MultiFix 4 can create:
= 9 different Standard outputs, Trimble, DNAV, DNAV — Nautis Modification, ZeroLink,
Fugro UKOOA, Geco UKOOA, Geco UKOOA Version 2, Fugro XP Expanded and
Fugro XP Concise.
= 10 different NMEA outputs, GGA, GGA + VTG, GLL, RTK, ZDA, DPGGA, GGA
(LDA), GSA, GST and GSV

Note that the RTK sentence is a Fugro proprietary sentence. It has been included for
future development but should not be used until Real Time Kinematic computations
are being performed within MultiFix 4. The facility to create an RMC message is

described under the User Modified section see page 73.

= 2 different Projection Grid (UTM) outputs known as Syledis and GEM 80 DP
= 1 Propriety XML Data output called DGPS_IS
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The DPS_IS sentence is a Fugro proprietary sentence. It has been included for

use with Fugro monitoring software.

APPENDIX A - DATA OUTPUT STRINGS on page 316 has descriptions of all the output

formats.

Note: When there is a time tag in a position output string, the time output will be the
time of the fix, i.e. when the position calculation was performed, unless otherwise stated. This
may be up to 1 second old by the time of output. MultiFix 4 does not predict the position
contained in the string to the time of output. (This does not apply to the NMEA ZDA sentence
where the time in the sentence is that of the moment of output). The time standard used in
each output that contains time will be as defined by the format of the output, i.e. UTC or GPS

time.
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4.3.3.5.1.Standard Outputs
“Config” \ “Output” \ “New” \ “Standard”
Each output can only contain the results from a single calculation so the output could perhaps

be given the same name as the calculation. If no name is

New Dutput HE
given MultiFix will assign the name of the selected
calculation to the output. pi:i:: || =
10 Charmel [1one =
In the “Position:” section select the calculation from which et =l
Reference: 1
the position is to be taken. ol |

In the “IO Channel” section select the output route. Be aware that the list will still contain the
channel that may already have been assigned to the GPS Receiver. As the communication

with the GPS receiver is two-way it is not a valid channel for the position output strings.

Select the desired format for the output data string.

If the selected format is Trimble, Geco UKOOA, Geco UKOOA version 2 or ZeroLink, the
“Reference” edit control can be set. These formats allow an additional identifier for
differentiation purposes. If Trimble or one of the Geco UKOOA formats is selected the
reference number should be in the range 00-99. If ZeroLink, then the number should be in
the range 00-31.

ZeroLink is the format for communicating with other applications in the Zero suite of

programs.

Warning, if ZeroLink is selected do not attempt to output via a COM port as the message is

too large and will have a detrimental effect on the performance of the program.

Fugro XP Expanded and Concise are proprietary Fugro output formats. The XP strings have
been designed to reflect the operation of the SkyFix-XP calculation in MultiFix 4 and include
the statistical parameters that are relevant for this type of calculation. An important
characteristic of SkyFix-XP is that the XP calculation can fall back to normal DGPS
calculations. Hence, the calculation can switch between a Kalman Filter approach and a
Least Squares approach. This has an effect on what statistical parameters are relevant and
available. The content of the end of the Expanded string, containing statistical parameters,
therefore depends on the calculation mode used to derive the position.
REFJ500A - Issue 4 December 2003 Page 71




MULTIFIX 4 USER MANUAL MultiFix 4

The Concise string gives users the option to use a basic position & QC output, the Expanded

string is required to have access to more satellite related QC information.

Click [OK] to activate the output.

4.3.3.5.2.Approved NMEA Sentence Outputs
“Config” \ “Output” \ “New” \ “NMEA”

As with the Standard outputs give the output a
. . L. & :

“Name”, a source computation in “Position” and 5 T_me || 3
Lakdld g -

assign an “I/O Channel” for output. 10 Charnel [fygng =]
Format; I j

In the “Format” slot select the output format(s) Intervat [

reqUIred' ak. I Cahicel | Define ... |

Sentence Formatter

GGA = Global Positioning System Fix Data

VTG = Course over Ground and Ground Speed

GLL = Geographic Position — Latitude/Longitude

RTK = Real Time Kinematic (not approved, Fugro proprietary, should not

be used until MultiFix 4 supports RTK computations).

ZDA = UTC Time and Date

DPGGA = IMCA DGPS DP Interfacing Format, a standard format providing
suitable data for DP systems.

GGA (LDA) = This is a modified version of the GGA string for interfacing to

specific systems that cannot handle a latency figure of more than

10 seconds.
GSA = GNSS DOP and Active Satellites
GST = GNSS Pseudorange Error Statistics
GSsV = GNSS Satellites in View

The “Interval” option allows the user to specify an interval (in seconds) between GGA outputs,
to be used if an output rate of less than 1Hz is required.

Please note that setting is an actual interval, the software will supply the first available fix after
the specified interval, so if the calculation processes is running slowly the difference in times

tags may not equate to exactly the specified interval.
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4.3.3.5.2.1.User Modified NMEA Sentences

There is an added facility to create a user modified
. .. . M arme:
NMEA output that, while retaining the essential b f:'_me || -
QSon: -
format, is customised for the recipient. In the New 10 Chamel [fione |
output dialogue click [Define...]. Fomat | =]
Irtersal: ||:|
ak I Cancel | Define .. |
To create a new User Defined NMEA
output click [New]. ew

Edit |
Delete |

Cancel |

Save to file ... | Load fram file | Refresh ... |

Give the string a title then click [New]. Hew Definition HE
Title: |

E dit

Delete |

0K I Cancel
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In the “Message" Hew HMEA Message HE
group click the NMEA Geographical [5 DOP:[4 Talker: IGp j
) Altitude: [2 Latency: [1
sentence that is to be Tmef§—  Varstion[T
th b . f th tout Speed:|2 Validation:|3 Cancel |
€ Dasis ior the outpu Head:|‘|_ ¥ | [Leading zeras

string. (Notice that

RMC is an option not  [fGPGEA123446.5235.254357 N,00144.091638 £ 2,075 4.56. 78 M.12. 34 M 2.3.0700°58

previously seen. RMC

stands for the “Recommended Minimum Specific GPS/Transit Data” sentence).

The lower display table will show the construction of whichever sentence is selected.

The rest of the dialogue will modify the basic sentence. Most fields refer to the number of
decimal places associated with each field but if RMC or VTG is selected there is the added

facility to have or suppress leading zeros to the course made good.

At the start of the sentence the first character which is a $ is a two letter talker identifier

mnemonic followed by the three character Sentence Formatter. The two-letter talker identifier

can be

GP = Global Positioning System

SN = Electronic positioning system, other/general
IN = Integrated Navigation

RL = Not NMEA standard, presumably Racal Ltd
?7? =77

If a change is made to the default format of the sentence, click in another active slot to see

the change occur in the lower display table.

Once one NMEA sentence has been modified, another can be added.

New Definition EHE

[OK] exits to the User Define NMEA Outputs dialogue. e fmodGLLATG

GLL

Edit

There are three buttons in this dialogue. o |

[Save to file...]
[Load from file...] and ol Cancel_ |

[Refresh...]
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[Save to file...] opens the Save definition to file dialogue. Enter a name for the Fugro

Definition Format file and click [Open]

[Load from file...] opens the Load definition from file dialogue. The current *.rdf files will be

listed. To revert to previously defined and saved user output sentences click [Open].

[Refresh...] deletes all User Defined Outputs.

Once a user defined NMEA output has been created / loaded, its title is added to the

approved NMEA sentence list so it can thereafter be selected for output.
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4.3.3.5.3.UTM Outputs
“Config” \ “Output” \ “New” \ “UTM”

Hew Output BE
As with the Standard and NMEA outputs give the output Name: |
a “Name”, a source computation in “Position” and assign [Poslime | =l
10 Chaninel: INone j
an “I/O Channel” for output. _
Format: I j
— Projection
Select the required “Format” (“Syledis” or “GEM 80 DP") & UTH
M
In the “Projection” table if “UTM” is clicked the co- Certral Meridan; [110 -
ordinates in the string will be for the UTM Zone relevant LatuteaiOiER: TR

Falge Easting: IU, Q00000000

Falze Northing: ID.DDDDDDDDDD
Seale Factor. [0 0000000000

to the current position.

If “TM” is clicked the edit control slots, which are shown
greyed out, become active and the parameters can be ok ] _ Concel |
defined.

Grid co-ordinates will be based on the WGS 84 ellipsoid. There is no ellipsoid/datum

transformation facility in MultiFix.

4.3.3.5.4.Editing and Deleting
“Config” \ “Output” \ “<name>"\ “Edit..."” or “Delete”
Once an output has been defined the “Config” \ “Output” sub-menu, as well as having
“New...” also has the output name (or names). If a name is highlighted, the calculation can

be “Edited...” or “Deleted”. Deletion requires a confirmation.

Filz | Config Logging  Ackion  Yiew OCptions Tools  Window  Help
I 3
GPS Rx...
SkyFix Decoder  #
Calc ]

1 DGEPS QLT
2 xP ouT Edit...
Delete
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4.3.3.6. P2/94 Output
“Config” \ “P2/94 Output”

The “P2/94 Output” will only be visible if “P2/94” has been enabled in the “Options” menu.

MultiFix 4 has the capability to output raw GPS measurements, ephemeris and RTCM
corrections in P2/94 format. The P2/94 format is used for the exchange of raw positioning
data and is recommended by UKOOA for general use in the Oil and Gas, Exploration and

Production industry.

The full P2/94 format is extensive and covers a wide-range of equipment. MultiFix 4 only

outputs P2/94 records that are relevant to positioning, these are as follows:

T55## Inter-event network GPS Observations (## = Observation Type*)

T56## Network GPS Observations continuation record (## = Observation Type*)
T6310-17 Updated GPS ephemerides & clock

T6320 Updated GPS UTC parameters

T6321-22 Updated GPS ionospheric model parameters
T65## Inter-event Differential correction data (## is the differential Correction Source

(DCS) Identifier) RTCM Type 1, Type 2 and Type 3 messages.

*Observation Type: ##20 — GPS pseudorange, clock bias per receiver per measurement
##22 — GPS carrier-phase
##23 — GPS instantaneous Doppler frequency

It is necessary to have already configured the GPS Rx and, if T65 records are required, a

SkyFix decoder as well prior to creating a P2/94 output.
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As with the Standard outputs give the output X
a “Name”, and assign an “l/O Channel” for Name: |
output. 10 Charnel: INone j
MHew
Edit
Next select the differential reference stations Delete |

that are required to be output by clicking
[New].

Cancel |

All the reference stations that were [N x|

selected in the SkyFix decoder set- Statian: I_
up will now be available in the User Def ID- |17

dropdown box.
] I Cancel |

Select a station and then in the “User Def ID” enter a unique ID number to a maximum of 99
(MultiFix will not allow duplicate ID’s). The ID does not have to represent the SkyFix ID, but is
used to identify the individual reference stations in the P2/94 T65 records. Once completed
select [OK]. This process has to be repeated for each reference station that is to be included
in the P2/94 output.

To edit a station already included, TSI x|

highlight the station in the list in the Station: I_
“Edit P2/94 Output” dialogue and click |, ¢ p. Ii
i

[Edit].
OF. I Cancel |

The “Edit ID” dialogue will appear. Make the necessary changes and click [OK] when

completed.

From the “Edit P2/94 Output” dialogue click [OK] to activate the output and complete the set-

up. By clicking [Cancel] any changes will not be saved.
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4.3.4. LOGGING

[¥] setupooz - MultiFix 4 =514

File Config [XLIRIM Action View Options Tools Window Help
» »
zero ¥ 7| Edit
RINEX 4 Start

Pause
Resume
Stop

> Edit
Start
Pause
Resume
Stop

The Logging menu items shown above will change depending on the current state of logging.
If no logging is taking place it will be “Edit” and “Start”, if logging is ongoing it will be “Pause”
and “Stop” and if logging is paused it will be “Resume” and “Stop”.

The Rinex Logging menu will only be visible if “RINEX” has been enabled under the options

menu.

4.3.4.1. Zero
“Logging” \ “Zero*

File Config | Logging  Ackion  YWiew OCptions  Tools  Window  Help

car

Rinex » Skark

Zero log files can also be logged. These files can be read by LOGPUMP (See Section 8)
where raw data can replayed and directed back into MultiFix regenerating pseudo-real time
positions. Those positions can then be output from MultiFix to QUAL 2 or POSITIONVIEW

software.

It is therefore possible for recoded real-time positions to be compared with regenerated

positions.

4.3.4.1.1.Edit
“Logging” \ “Zero” \ “Edit’ calls up the Sedadlil 3 21x
dialogue shown. Path: |

Mode: ————— Browsze .. |

" Faw + Position
* Faw Only
Note there are not separate raw and " Pastian Orly ok | Cancel |

Select the type of logging required.

position files, the Zero Log (*.zer) files

can contain both raw measurement and position data.
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In most cases it is recommended to use the “Raw Only” option.

Select the folder into which the logged data is to go EErEItITIE
either by typing in the destination or by using the | =& biretoy
[Browse...] facility. This provides the Browse for :g {gll [
i 7 inlei {:l Devlnztall
Folder dialogue. The path can be defined by clicking 30 Fverting
on the desired destination folder. jg Mt s
Be aware that typing in a non-existent path will not % E;\;?::F"es
b FRecycled
create a folder. If a new folder is required for data ég Zan
S} ciologFiles
logging it must be created on the desired hard drive He (E)
#1450 (F-) LI
with Windows Explorer before logging begins. If a
. o o T
viable destination is not entered the *.zer log files will

be written into the MultiFix installation directory.
When the path and mode of logging have been selected click [OK].

The files are named with the Julian day and PC time at the moment of creation, e.g. 061-
1114.

When a file reaches 1.4 Mbytes in size it will automatically close and a new one will be

created.

4.3.4.1.2.Starting, Stopping and Pausing

“Logging” \ “Zero” \ “Start” is a command.

The same is accomplished using the toolbar button. !l

This will start the logging process. When data is being logged the menu options and toolbar

buttons will change to “Pause” EI and “Stop”. !l

“Pause” will arrest the logging process until “Resume” or “Stop” are selected.

“Resume”, which has the same button as Start, will restart logging into the existing file.

“Stop” will close the current log file.

When logging is started a Logging Schedule file is created in the same folder as the MultiFix
application. This file is needed so that LOGPUMP can be set up correctly for the output of

data. The schedule contains the MultiFix version number, reference station and calculation
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status information. There is only one file so if logging is stopped and then re-started the
existing file is overwritten.  This means that if configuration changes have been made
between one log session and subsequent log sessions the Logging Schedule file will only be
relevant for the last session. Therefore, if changes are to be made after logging is stopped
use Explorer to make a copy of the Schedule file and keep a note of the *.zer log files to

which it relates. Do not make configuration changes while logging is on going.

When being archived or when being forwarded for replay analysis, the configuration files

(including the schedule file) should be kept with the log files.

4.3.4.2. Rinex
“Logging” \ “Rinex"

Fil= Config | Logging  Ackion  Wiew Cptions  Tools  Window  Help
Zero PI

Edit

Skark

MultiFix 4 has the capability to log raw GPS observation in the RINEX (Receiver Independent
Exchange) format. This is used to collect data for carrier phase post processing; typical
usage is for verification after a final fix or for a post-processed RTK solution.
MultiFix will automatically generate file names following the standard naming convention, as
follows:
SSSSDDDH.YYT
Where:
SSSS is the four character site identifier, this is user defined
DDD is the Julian day of year
H is a letter to differentiate between multiple files from the same day
YY is the year

T is the file type, either o for observation files or n for navigation files.
MultiFix will automatically generate the files and file names based on the information
provided. The file differentiator (H) used by MultiFix is a letter and will increase automatically

when multiple sessions are conducted on the same day.

MultiFix will generate both observation (*.xx0) and navigation files (*.xxn).
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4.3.4.2.1.Edit

“Logging” \ “Rinex” \ “Edit” calls up the dialogue shown.

|
Certain information is essential for the 1099ING i identfier 4 mas: W<t
process. A unique 4-letter site identifier must lF'a‘” | |C:4Fiinex Logding _ Browse.._ |
nterval |41 Seconds

be set which is used in the subsequent file Editheader...l

name. Care should be taken not to duplicate  -Measuement
L1 L2
the site name or to change it once it has been ggii;e[ I Code
assigned to a specific locale. o Certer o eites
—Log Far
© Period [hours)

. . ) CH 3 O C e e o o
Select the folder into which the logged data is LSRRl R L

% Indefirite, at intervals of (hours):

to go either by typing in the destination in the C10C2 CaC40CE Fal1202

“Path:” field or by using the [Browse...] facility. o ]

Cancel I

The “Interval” box is used to enter the logging interval for data collection. This will trigger a
record to be written every integer number of seconds past the hour. Therefore a setting of 30
seconds will write a measurement on every minute and at 30 seconds past every minute.

For Long range carrier phase post processing (such as to IGS stations) 30 seconds should be

selected. For RTK post processing 1 second should be selected.

The “Measurements” section allows the user to select what measurements are required. In
most cases all measurements should be selected.

NB a dual frequency receiver and antenna must be used to log L2 data.

The “Log For” options allow the user to define a predetermined file length based on time.

By selecting “Period” and an associated length of time from the radio buttons MultiFix will only
log for the selected period.

Selecting “Indefinite” will force MultiFix to write sequential files of the defined period. This will
set the start time of each file to the nearest round period of time. Therefore if a one hour
interval is selected each file will start and stop on the hour. This will make the first file short of
one hour but subsequent files will be as specified.

Periods of longer than one hour will be rounded into an even number in a 24 hour period e.g.
a six hour period will start/stop at 00:00, 06:00; 12:00 and 18:00.

All time periods are set to GPS time and not local time.
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4.3.4.2.1.1.Edit Header Rinex Header Information x|

tarker Mame:

The edit header dialogue allows the user to Marker Mumber: |
Operator: I

enter additional information to be written to

Receiver Humber:

the header. This data can be used in Antenna Type:

subsequent processing so should be filled = #ntennaNumber:

(or the same) as the 4 letter Marker ID.

|
in as completely as possible. Comment [ |
The “Marker Name” and “Marker number”
entries are free text, these can be different
[~
This allows the user to provide a more ’Tl Cancel |

legible name to assist in processing.

The “operator” is the name of the individual who collected the data.

The “Receiver Number” is the serial number of the GPS Receiver used to collect the data and
is used for record keeping. Note that the receiver type is entered into the file automatically
based on the GPS Receiver type selected within the “Config” \ “GPS Rx...” menu in MultiFix.
The “Antenna Type” is restricted to a drop down list of antennas commonly used with MultiFix.
If the currently used antenna is not in the list then “Other” should be selected.

“Antenna Number” is a free text entry box for the serial number of the antenna, again used for
record keeping.

The final “Comment” Box allows the user to enter any other pertinent information that may be

of use to the processor.

4.3.4.2.2.Starting, Stopping and Pausing
“Logging” \ “Rinex”\ “Start” is a command.
This will start the logging process. When data is being logged the menu options will change

to “Pause” and “Stop”.

“Pause” will suspend the logging process until “Resume” or “Stop” are selected.
“Resume” will restart logging into the existing file.

“Stop” will close the current log file.
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4.3.5. ACTION

[iv] setupooz - MultiFix 4 = 1F)X

File Config Logging mﬂ View Options Tools Window Help

Restart Sockets
Collect Almanac
Update SkyFix

Reset SkyFix XP Filter
Configure TSIP '—’ Default
Configure Ashtech Advanced
Configure Millennium
Configure OEM4

SV Status

The Action menu item “Configure TSIP” will only appear if the GPS receiver selected uses the
TSIP communication protocol, i.e. DSM (Trimble), BD112 (Trimble) or SK8 (Trimble).

The “Configure Ashtech” option will only be displayed if an Ashtech receiver is selected, i.e. Z
Family, DG16, G12 or GG24.

In the same way the “Configure Millennium” and “Configure OEM4” options will only be

displayed if a NovAtel Millennium or OEM4 receiver is selected.

4.3.5.1. Restart Sockets
“Action” \ “Restart Sockets”
On occasion heavy network traffic may lock up any or all TCP\IP socket ports. This option will
reinitialise all currently open sockets without having to restart the software or editing the

configuration files.

4.3.5.2. Collect Almanac
“Action” \ “Collect Almanac”
MultiFix 4 will not work without almanac data. When the program is first opened there is an
automatic series of requests for almanac data to the GPS receiver. If the receiver is not
available to the program at that time there will be no almanac data. Once communications
with the receiver have been established a request for almanac data can be forced using this
facility. Current almanac information is displayed under “View” \ “GPS” \ “Almanac” (see
section.4.3.6.4.7 page 106).

Without a forced almanac update, almanac information would still be acquired albeit slowly. It

can take up to 30 minutes to acquire all the information as it is updated at 1 SV per minute.
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4.3.5.3. Update SkyFix
“Action” \ "Update SkyFix”

File Config Logging | Action  Miew Options  Tools  Window  Help

Reskart Sockets
Callect Almanac

Update 5
Configure Ashtech
S% Skatus

This function allows the user to update the SkyFix beams and station lists within MultiFix by
means of an XML file with the extension *.sfx without having to wait for a new software
release. When changes are made to the SkyFix network a new XML file will be made

available to MultiFix users allowing them to update their software.

nput skyFwFile (x|

Set Default Metwork | Browse... |

[Update SkyFix] option will call up a

control menu.

File - IC: “Documents and Settingstkelletmiybdy Documentsiiadork

[Set Default Network] will default the Tl Corcel |

SkyFix network information to the

original set-up on the installation CD.
pen 20 %
Lok i Ia Fugro ﬂ L & ER-

[MultiFiz; 4 Prograns 41,03

[Browse] will open the dialogue opposite.

Select the new SkyFix Network file, this
will have the extension *.sfx and click

[Open]

.. . Fil ; SkyFix.sf i
Clicking on [Ok] will close the “Input ENEED [ teen |

Files of type: ISk_l,lFix Files j Cancel |

[™ Dpen as read-only

SkyFix File” dialogue.

warning x|
MultiFix will then display a “Warning”, click [Ok] to accept the _
Stations set as part of
& the current config may be
affected by this update,
Ok to go aheadr

Ok I Cancel

changes or [Cancel] to reject them.

NB changes made to stations or beams that are currently being used in the

configuration will be affected.
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4.3.5.4. Reset SkyFix-XP Filter
“Action” \ "Reset SkyFix-XP Filter”

This function empties all values from the Kalman Filter used in the SkyFix-XP position
calculation. A warning window will appear asking for confirmation prior to performing the

function.

Be aware that if the filter is reset then the XP solution will need to re-converge before it can

be used.

4.3.5.5. Configure TSIP
“Action” \ “Configure TSIP...”

File Config Logging | Ackion Miew Options Tools  Window  Help
Restart Sockets
Collect Almanac
Reset SkyFix XP Filker
Configure TSIP Default
SW Status Advanced

This facility instructs a Trimble Standard Interface Protocol (TSIP) GPS receiver to output the
information MultiFix 4 requires. This will need to be done each time power to the receiver is
cycled. (If a 90938 has a BD112 or DSM fitted there is battery back up on the receiver when
the 90938 is switched off).

This display is only visible when a TSIP controlled GPS receiver is selected.

4.3.5.5.1.Default TSIP Configuration
“Action” \ “Configure TSIP...” \ “Default”

Default TSIP HE
. . ) Out: In:
Accessing this dialogue JID: 36H Set 10 Options I B5H Risceive: 10 Options

Status:

causes the program to

|F|ec:eiver configuration zet to default confirmed

immediately send  two

configuration messages, a
Synchronise Measurements message and an I/O Options message. As soon a response
from the receiver is received the dialogue above will be shown. If there is no link between the
computer and the receiver the dialogue will state “awaiting acknowledgement”, “unable to set
default parameters” or “waiting to reset default receiver configuration”. Every 5 seconds it will

retry to configure the receiver until [Exit] is clicked.
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4.3.5.5.2.Advanced TSIP Configuration
“Action” \ “Configure TSIP...” \ “Advanced”
As with the default

Advanced TSIP HE
configuration, as soon
. . . In: Out:
as this dialogue is 1D 35H Reruest 10 Options 1D: 55H Reseive 10 Options
Status:

accessed the program

|F|ead_l,l for Edit

will try to establish

Communication W|th —Posiion.———— Welooity ——————— Timing. ————— Sunch. Meas.
the receiver and try to ¥ ECEF Output I™ ECEF ¥ GPS Tine F Output
. . . I | (L% tmut I i ¥ | [ntegen Gee I | Fiter

Conflgure it Wlth the = U3 Geoid o = Wt Time:

I S Precis —dwpiliany ———————————— 5 Sunch Interval |—1
default Configuration. ngEFIECEEn I | Fiaw MEasurements _l,.lnc : -eas.

= Super Packet - = ki, P

¥ SF Bira I= | Srmothing Eode

J= | A ditinral i Stafus Edi Send |

To change the configuration, click the [Edit] button.

warning x|

The program pfOVideS a Waming which Changing the (Default) TSIP receiver configuration can have a negative
o effect on the MulkiFix position calculations,

must be read carefully. Clicking [OK] _ _

Please make changes with care, Contact wour Thales Operating Company Faor

activates the Edit Controls in the fferinfermation and suppart

“Position”, “Velocity”, “Timing”

“Auxiliary” and “Synch. Mess.” Tables.

Advanced T5IP EHE
For a full explanation of - -
the options available |ID: 35H Request 10 Options |ID: BEH Receive 10 Options
Status:
the reader is directed to Feady for Edi
the Trimble TSIP
Reference dOCUment, —Position,———— ~Velocity————————— Timing: ———— Spnch. Meas.
. W ECEF Output I™ ECEF ¥ GPS Time [¥ | Dutput

Trimble Part No 34462- ™ LL& Dutput I ENU ¥ Irteger Sec " Filter
00. The latest revision [ UseBedd | gy | [ OQueuTime |

r Single Precizion I Rawh 9 I~ Synch. Meag. iEneal I1
that is held by the TSG I Super Packet A MBESUIEMENS [ Min. Proj

[ SP Binary ™ Smoothing Code
iS ReV B da.ted Feb [ Additional Fix Status ,TI S |

1999.

Cancel |
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4.3.5.6. Configure GPS Receiver
“Action” \ “Configure Ashtech”, “Configure Millennium”, “Configure OEM4”

If an Ashtech or a NovAtel GPS receiver has been selected for use — [rSEEFRRnTT 2] x|
with MultiFix then the "Configure Ashtech”, "Configure Millennium” Receiver controls
or "Configure OEM4” dialogue will be made available. Set Default D:unfigl

Adwanced Config |
Assuming serial communications have already been established
an Ashtech or NovAtel GPS Receiver can be configured from
within MultiFix.

See section 4.2.4.1 Ashtech (Thales Navigation) Receivers or section 4.2.4.3 NovAtel for

details on how to a establish communication link with the GPS Receiver.

4.3.5.6.1.Default Receiver configuration
Clicking on the [Set Default Config] button will send the basic set of commands needed to

configure the selected unit for use with MultiFix.

4.3.5.6.2.Advanced Receiver configuration
Advanced Receiver Controller d |

The [Advanced Config] Button will call up a

— Configuration Settingz

control menu. Auaiting receiver configuration .. ;I Refresh Settings |

[Refresh Settings] will update the display.

[Request Receiver Details] will interrogate

the GPS receiver settings and send

I

commands to the unit.

— Send Command

I j Send |
Request Receiver Details |
Save Receiver Configuration |

Cloze

[Save Receiver Configuration] will save the

current setting to the battery powered RAM

on the receiver circuit board.

The “Send Command” dialogue allows the user to send additional commands to the GPS
receiver. Please refer to the appropriate Ashtech or NovAtel handbooks for details of the

available commands.
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4.3.5.7. SV Status
“Action” \ “SV Status”

The SV Status dialogue can also be called up by clicking S_VI

It shows a list of all the SV numbers. Numbers that are greyed out indicate that there is no

current almanac data for them. Numbers with a yellow cross through ”Sif-_ X

01][02[ 03] 04] 03] o8] [ 07] 08
o3|[a][11]12][13][14][15] 18
computations. 17|(18] 19| 20|[ 21| 22|[ 23] 24
25| 28][ 27]| 28] 2] 30] | =] =2

them indicate that the satellite is unhealthy and will not be used in the

L . . Ei
If a number is clicked then that number will be shown with a red cross —mtl

and the satellite will be excluded from all computations until re-enabled.

The SV Status dialogue is a modeless dialogue and unlike standard dialogues, program

control can still be exercised while it stays open.
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4.3.6. VIEW

M) st upo01 - Mt Fis
Fite Comfy Logoimy Actior

Cofors  Tools  Wimdow  Helo

— Datagran &
L Somier
S @y
Reosfver Fire & Series
WA SR Wisight
Soimil Stiom Meter
CCF
Joma Fitker p—»  Sumwary
Brogdeast Epkemens Tinre Serdes
Al 3nac
Clock
_I'l' Tiire Seres
»| Ot Date b Data Tahle
OGRS Data 3
ShyFix Decoder B _l—b Station
Covrstelation PN ——
Latency Tiwe Szriss
Tyoe 16
ShyFi Beams
Tahie
| Status Histry
Position
P Chifmete
Chifzads
Resiluals
UHOOA Stats
Tinre Szres

The items show in brown will only appear if pre-conditions have been met.

“Files” will only appear in replay mode.

“Datagrams” only appears if a UDP socket has been defined.

“Receiver” only appears if a 4000 Series (Trimble), MS750 (Trimble) or BD750 (Trimble) is
the selected GPS receiver type.

“lono Filter” will only appear if one of the computations is designated as “Premier”.

“SkyFix Decoder” only appears if it has been selected that one or more RTCM source(s) is a

Fugro decoder and it is outputting test data.

Right-mouse clicking most windows allows the user to customise the display. Where that
customisation is specific to the view window it will be mentioned in the relevant section in the

manual. Several windows share the same two facilities of “Copy” and to “Save As...".

“Copy” places a bitmap of the window onto the clipboard from where it can be pasted into

another application.

“Save As..."” allows an html or bitmap file of the view window to be saved. By default the files

will be placed in the folder that contains the MultiFix configuration file. The bitmap files are
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saved as *.bmp images but the html file does not contain images but instead has links to the
images, so when MultiFix saves an html file the bitmaps are saved as well. When an html file
is saved a Zero HTML Association file is also created. If the html file is deleted the

associated bit maps are deleted as well

In common with many Windows programs, MultiFix allows display windows to be moved
outside the area displayed by the monitor. The application workspace automatically extends
and scroll bars are provided. The scroll bars allow the display area to move around the
extended application workspace. There is no limit on the number of windows of any type that
can be open in the application workspace. Multiple copies of the same window type can be
open. Indeed it will be seen that once a window is open some types of window allow further

selection of the data that is to appear in them.

Display Area

Extended Application Workspace Horizontal Scroll Bar
Vertical Scroll Bar

1 setup001 - MultiFix 4
ile  Config Logging Actio View Options Tools Window Help

Coaang 129 W [ Resporses 1 ]38 pm Ut

Figure 5 Windows Extending Beyond the Application Workspace

Most windows can be resized by clicking and dragging the corners or sides. Some windows
that contain text will wrap the text message into the available space. Other windows
containing text will simply be cropped as the window size reduces. Windows containing
graphical information will resize down to a minimum and will then either crop the information

or will introduce scroll bars.
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4.3.6.1. Files
“View” \ “Files”
In replay mode the progress of the playback can be followed in the “Files” view window. The
upper bar shows the status of the replay in percentage of the total time, while the lower part of

the window shows the selected files as green blocks and the progress within the current file.

4.3.6.2. Work Area
“View” \ “Work Area”
This calls up a diagrammatic map, which will encompass the user’s current position and the

positions of all reference stations

[(work area =10l x|
currently selected, and available,

in the RTCM input data.

Shannon 599 ke
Bberdesn 553 km
M sumbuwgh 842 km
M Rotedam  225km
Flamborough 191 km
Sciles B0 km
Bergen 07 ke

030/

=

The right hand side of the
window contains the ranges to
each of the selected stations,
based on the users -current

location.

This window has a “Copy” and

”

“Save As...” facility, accessed

via the right mouse button click.

The work area can also be called up by clicking @J

REFJ500A - Issue 4 December 2003 Page 92



MULTIFIX 4 USER MANUAL MultiFix 4

4.3.6.3. Input / Output
HVieW” \ HIOH
There are three sub-menus and each will call a window to the MultiFix 4 application

workspace.

File Confio Logging Ackion | Yiew Options Tools  Window  Help

Work Area I
GRS 4 Sockets
Corrections  k Scroller
Calc ]
Ewent Log
4.3.6.3.1.Status
“View” \ “10” \ “Status”
This window indicates when there is port =0l
Input Output
activity M5 750 B0E8 bit/zec MS7R0 EE bit/zec
1 I||| i |I| |I ||| | l| ||.|
AORE RTCM 4722 hit/sec AORE RTCM 0 bit/sec

By default the window will contain the ports

MultiFix knows to exist. The “None” /O ||-||| ....|I||.|||||| [1.1

M5 DGPS 0 bit/sec M5 DGPS 654 bit/sec

Channel is at the top followed by streamed

socket channels, datagram sockets and then  cor 1772 bioee ADFE 5 0 bieec
|.||||||||.I|||“ ||.| |

(When setting up Input / Output channels there is the option to select a dummy channel

the COM and Digiboard channels. || |||

“None”. If selected the blue vertical bars would be seen progressing across the None Output

box.)
10 Status EHE
Channels ta Yiew:
A right-mouse click calls up the [Channel] button. When thisis | [icammz |
) ] ) ) X DIGIH
clicked the 10 Status dialogue is presented. This allows | |xoiGiz
. [XDIGI 2
channels to be selected or deselected from the status window. [RIDIGI ¢
[X|DIGI &
[XDIGIE
. . . XoiG 7
In the 10 Status window the latest time is in the centre between R Dici G —
the Input and Output columns. Each box indicates when data o | pe—

has been input or output, over the last 5 seconds, on that port
by scrolling vertical bars from the centre to the outside edges of the window. The box re-
scales such that the greatest data rate over the last 5 seconds is full scale. The current bit

rate is shown opposite the I/O channel name.
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4.3.6.3.2.Sockets
“View” \ “10” \ “Sockets™

A client socket can have three states, - (o x|
Idle, Connecting and Connected. Hostis NCH-SIGNALST (10.1.23.7)

M5750 [Connected)
Client at 5000 on nch-gignals1 [10.1.23.0)

Idle and Connecting will alternate while connection  AQRE RTCM [Connected)
Client at 5001 on nchesignals1 [ 10.1.23.0)

is trying to be established. There will also be a 45 paps Listering
Server at 6002

time countdown to the next attempt to make

contact.

A server socket can have two states,
Idle and Listening.

The Idle status is almost immediately replaced by Listening.

4.3.6.3.3.Datagrams

“View” \ “IO” \ “Datagrams”

[i¥] Datagram Status M= E
Socket Port 1P Address Packets In | Packets Dut
Datagram - aciive 5003 101.218 3 1]
Bioadcast - active | 5004 Broadcast | 0 0

The Datagram Status window lists all Datagrams in use. The IP address indicates to which
PC alink is in place or if it is transmitting a broadcast message. The “Packets In” and
“Packets Out” window indicates if the datagram is working. If you are receiving data only the
“Packets In” will increase. If you are transmitting to n PCs the “Packets In” will increase at n

times the rate of the “Packets Out”.
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4.3.6.3.4.Scroller
“View” \ “1O” \ “Scroller”
Scroller is able to display any of the inputs and outputs. When first opened the display
defaults to showing the link to/from the GPS receiver. To change to another IO Channel or to

change the scrolling options, click the right mouse button.

This calls up a menu box, which has “Device”, “Freeze”, “Clear” and “Show” as shown

opposite.
Device:  k

Freeze
Clear
Show

If “Device” is highlighted there is a sub-menu which lists the MS750 SERVER

different input / outputs. Top of the list is the name given to N

Zlear
the GPS receiver. This is followed by the RTCM source(s) Show b

and then by the output(s).

If “Freeze” is selected the current window display is held and frozen appears in the windows
title bar. Clicking “Freeze” again unfreezes the display. “Clear” will remove all information

from the current window.

“ L] H H H “ ” i k
Show” brings up a new sub-menu with four options: “Input”, EE"":E
FEEZE

“Output”, Text” and “Corrupt”. A tick next to the option indicates Ellzar

that the relevant information is currently displayed in the Scroller & It
W Dukpuk
v Text

v Corrupk

window. These options may be toggled on or off by left clicking.

The text in the window is bottom justified and colour coded. Green indicates it has been
successfully decoded and passed all parity checks, red indicates the data is corrupted and
dark blue is reserved for the outputs, see 4.3.6.3.4.3 Output Strings. When a message is
received or sent successfully a black text line is added as a label. Carriage return and line

feed are shown in light grey.

Scroller windows use a lot of resources and should be closed when they are not required.
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MultiFix 4

4.3.6.3.4.1.GPS Receiver

4.3.6.3.4.2.RTCM Input

4.3.6.3.4.3.0utput Strings

a3z SRS £ L FL Avndd < ACE T L Eel [EE TR

@9 o<l
: BE (1 of 3]
.W B e BRIAE @B B@GYI Aulhl—lﬁ.caul....{[SS ........ @ A"
...... @I A DA I, @D Ak g EE L AwE AL @
....@=.|...AUr..[.'.<cr><If>
I : Raw Data 166 [2 of 3)

W3 A0 W e IR
In HawData1EE[3 of 3]

w0 YRR @ s P e 90 LE kB WL PR b B 3
Azl
I : Raw Data 1661 of 1]
CiCH 5w EL/AZ CODE SMRALZ 10D URA 1 28 224273 C/E 43730 160 28 2 11 874
f3 C/E G2/47 83 2 3 31 244166 C/E 45/29 145 20 .<cr<lk
In 82161

LT Toen <l
Dut FlequestEphernerls 07

AL B Ho =£... T @F[ p EARRAELE SESLUs@E > T A0 E >
3. [H5. 7. KEE 3 Dm OEbEE @q. 5 I@ BLTl=ind . o
I Ephemeris i
Ci.CH 5 EL/AZ CODE SMWRJLZ 10D URA 1 28 22/273 C/E 43730 160 28 2 11 &7A
63 C/E 52047 89 2 3 31 241166 CJ/E 45/29 145 20 .<cr<li

I 82161

AL T @D ...... Aoy, BOA-E B e AU{mb,_WR@. WL ELE
Ao ] .t’-‘«s..rD...IIn..c} ........ Gl An b aM @F . Aynfbi Bot

JRI=TEY
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't ~qZhEdB "hlc] @Ik G0, e]FH PlgwmOB dav kE pB_ILPrt@PN'_Bb0S30 1:1020 7120
'v~1_RHERB ] KAU@CE, mB gelH TLAYEBHIghC@PNNHEU Y we_@PullalyD?05 1:1070 7:12.0
4 RhE BB d.[_B@Ch@Rw_helH fk)_iD g0 @PHM @ fz_@PPH@FEMOZO03 1:1030 712,
i

feuTIRE nD o[ @Lin MIK.ci@b™~_ZZBw_ Y GCWH[eFEPN ~f@t byl m0714 1: 970 7120
Tl hE (B Fd.Mw MIKF ul geiHPw~_ilhlgPlogag@ty. BE olwaPhd0?08 1:1050 7120
100w Prd.Cah 0 KO J@@EBw Y ovUhIEUT ogaa@[~ kz @PPE@Fba0707 1:1000 714
A4

=1 Wil ad. 0w, OKG@R eI CDIoVeWTX_m.oqo@Clfz_@PPS@PLOF04 1:1070 7:14.4
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Tl d spz DIKj@bw fedH frtPiHhIG b oggo@Gu.mz_@PPECPEO708 1: 1040 7:14.4
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fawtiw_rd [H. DKj@bvw. [ZBw_¥alavDhIGIR@PHN- J@E0E" ol hBPR.0715 1:1000 7:14.4
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4.4
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FaFLaa, 12U 80,0800, TFURDE, N UUT T U8 e E .2 00, 1 22T el b0 el M2 L UL 0l S 18
DGPS OUT Dutput 91

F$GPGEGEA, 150729 5236170651 N 00117 .0V5562 E . 2,06,1.3,29.53 M 45 60 M B.0, 100757 Ccrx < If:
DGPS OUT Dutput 92

FGPGGA 15073052361 70660,.M.00117.0V5563,E.2.06,1.3.29.61.M 45 60 M. 70,1001 *5F < cre<If»
DGPS OUT Output 53

$GPGGEA 15073 5236.170664 M. 00117.075589 E.2,058,1.3,29.79.M 45,60, 8.0,1001 *52< o < f
DGPS OUT Output 94

F$GPGEGEA, 150732 5236170653, N, 00117 075567 E.2,06,1.3.29.87 M 45 60 M 4.2 1007 *53<crx < If»
DGPS OUT Dutput 95

FGPGGA 150733, 5236.170684, M.00117.075571 E.2.06,1.3.29.95.M 45 60 M5 21001 *5d< cra<If»
DGPS OUT Output 98

$GPGGA 150734 5236.170654 M, 00117.075570,E.2,05,1.3,29.94 M 45,60, 5.0,1001 *50< o> < f =
DGPS OUT Dutput 97

FGPGEGA 150735 52361 70705,N 00117 .0VE575,E.2.06,1.3.29.78.M 45 60 M B.0,1001*6C crs < If>
DGPS OUT Dutput 93

FGPGGA 150736 5236.170633,M.00117.075534 E.2.06,1.3.29.78.M 45 60 M. 70,1001 *55<cr=<If»
DGPS OUT Output 33

$GPGGEA 150737 5236.170655,M,00117.075582 E.2,05,1.3,29.80,M 45,60, 8.0,1001 57 < crx < f:
DGPS OUT Output 100

FGPGEGA 150738 52361 707V30,N 00117 .07E545,E.2.06,1.3.23.81 M 45 60.M,9.0,1001*60 cre <IF>
DGPS OUT Dutput 1

FEPGEGA, 150739 5236, 170776 M. 00117.075511 E.2,058.1.2,29.90 0 45,60 M 10.0,10071 "E7 < o< If>
DGPS OUT Output 2

$GPGGA 150740 523617077 2,M.00117.075463 E.2,05,1.3,29.80,M 45,60, 3.8,1001 *52< o> < If =
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4.3.6.4. GPS
“View” \ “GPS”

File Config Logging Action | Yiew ©Options Tools  ‘Window  Help

Work Area
I 3
Receiver
Corrections ¥ SMR.
Calc 3 Scintillation Meter
Ewvent Log CCF 3
= Eroadcast Ephemeris
Almanac
Clock

4.3.6.4.1.Receiver

“View” \ “GPS” \ “Receiver”

This menu item will only appear if a 4000 (Trimble), BD750 (Trimble) or an MS 750 (Trimble)

GPS receiver has been defined. This window cannot be resized.

Assuming communication has been achieved between the receiver and the MultiFix program,
the “Yellow Box” window acts as a remote interface with the GPS receiver in use. Clicking a
button in the window performs that action on the receiver. Likewise if the menu on the
receiver is being used the “Yellow Box” receiver window in MultiFix will update to the currently

displayed page.
=1olx|
fCH SV EL/RZ CODE SHR/L2Z 10D URA

1 28 7/254 CG/E Lo/f2z8 60 b
2 1 22/188 C/E hé /29 5 2

3 M 2/166 C/E 39/16 173 2

Llilil Enter | Clear | Status | Sat Infu|

ililil Alpha Sessions| Control
7| 8 s o] Log Data| Modify | | """

The UTC time displayed in the “Yellow Box” window will always be 1 or 2 seconds behind the
UTC time shown in the Clock window. This is not a cause for concern as it is due to the time

taken for the receiver to provide the front panel text.

Beware: Do not change the settings of the port communicating with the MultiFix 4 program.
Once communication is lost it cannot be re-established from MultiFix 4 and must be done via

the receiver.
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4.3.6.4.2.Measurements
“View” \ “GPS” \ “SNR”

The display shows the signal to noise (SNR) levels of each of the tracked satellites as a
button on a bar. The width of each bar shows the minimum and maximum over the last 60
updates. The button position shows the current value. The button will be Red when there are
<30 values in the filter, Yellow when between 30 and 59 and Green when 60 values have

been obtained.

=10l x|

13:56:01 wWednesday 1221

]

o

I

[

20 a0 40 50

If two Measurement windows are opened they will not show the same information until the
second Measurement window has received 60 updates.
The signal level may vary widely if the satellite is just rising, setting, or if high levels of

multipath are present.

The X-axis re-scales as a function of the least minimum and the greatest maximum to be
displayed.

The Y-axis will re-scale as rising satellites are acquired and setting satellites are lost.

Satellites for which there is data from the GPS receiver will still appear in the window even if
they are disabled in “Action” \ “SV Status”.

REFJ500A - Issue 4 December 2003 Page 98



MULTIFIX 4 USER MANUAL MultiFix 4

If using a dual frequency receiver then SNR’s will be shown for L1 and L2 when in Premier or
XP mode.

The “EL” column shows the elevation angles of the tracked satellites. By right clicking and

v Sark By Elevation

selecting the option satellites can be sorted by elevation angle.

Unselecting this option will rearrange SNR’s in ascending PRN order.

4.3.6.4.3.Scintillation Meter

“View” \ “GPS” \ “Scintillation meter”

The “Scintillation Meter” window provides a visual display of how the scintillation filter is
working.

For an explanation of scintillation see APPENDIX B — Understanding Scintillation.

The display contains four bars for each satellite currently being tracked.

The four bars are subdivided into two representing each frequency. The upper pair shows

tracking on L1 and the lower pair shows L2. [iY] Scinitillation Meter ol

The upper of each pair of bars represents the number of PRAN 020L1)

_ I
interruptions detected during the past 60 seconds. If Y
. . . FaNo7iL1)
there are no interruptions the bar remains empty. s
FRNDBILY)
The lower bar indicates the time since the last detected L2
interruption. The full length of this bar equates to 60 | | 10&!
L2)
seconds. The vertical black line across the whole display e
PAN131L1)

indicates the threshold for the maximum number of

acceptable breaks during the past 60 seconds. This is | |=anisw

r
"

I

set to two.
PRN 311L1)

=
[

When data is acceptable the display remains green.

When the scintillation filter rejects data the display will turn red. If no data is currently

available then the display will turn grey.

Please note that if data is rejected on L2 only data will remain available on L1 for single

frequency calculations.
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4.3.6.4.4.Code Carrier Filter (CCF)

A

X Raw Value at Each Epoch ‘ ; |
| A Multipath Estimate at Each Epoch ' H i X
1 @ Code Carrier Filter values at each Epoch

“View” \ “GPS” \ “CCF”

File Config Logging Action | Wiew ©Options Tools MWindow Help

Work Area
10 3
Receiver
Corrections  k SMR.
Calc 4 Scinkillation Meter
Ewent Log Surmnrnary
= IlonoFiker 3 Time Series
Broadcast Ephemeris SR, Weight
Almanac
Clock

S.D. of
Code
Carrier
Filter

Code
Carrier
Mean

Raw
Mean

S.D. of the
(having removed Multipath) Raw

Averaging Time

Mean

- »
Time Now

Figure 6 Graphical Representation of the Code Carrier Filter

At the heart of the DGPS and Premier calculations is the Code Carrier Filter. This filter
attempts to model and remove Multipath. Strong Multipath has a regular short-term cyclical
pattern whereas noise is considered to be random, therefore for each epoch the program
estimates what effect Multipath is having on the measurements from each satellite. It then

derives measurement values with the estimated Multipath removed.

The heart of SkyFix-XP calculations is a Kalman Filter.

The Code Carrier Filter performance is displayed in the following two windows, “Summary”

and “Time Series”.
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4.3.6.4.4.1.Summary

“View” \ “GPS” \ “CCF” \ “Summary”
[[¥ Code-Carrier Filter (1 Min Buller] =] 3
The code carrier filter displays are yisinrids s

Perfcmarce

arguably the most significant displays for

monitoring GPS measurement quality.

1 0 0.25 050
Inro ation

The right-mouse button provides display

options for the window.

Any of the four bar chart information

panels can be turned off or on by checking or un-checking the relevant name.

v MultiPath

v Performance
v Eias

v Innovation

Inkerval »
Layauk k

The averaging time used for the display can be set to 1 minute, 2 minutes or 5 minutes. (This
does not change the Time Constant of the Filter itself). The averaging time is a moving

window, losing the oldest adding the newest.

v NMultiPath

v Performance
v Eias

v Innowation

Interval

Layauk L 2 min
5 mir

The layout can be set to Square (as shown above), Column or Row.

v MultiPath

v Performance
v Eias

v Innowation

Inkerval r

Colurmn
Square
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The yellow bars represent the standard deviation of the code carrier filters values and the

green bars represent the standard deviation of the raw code carrier values.

All the panels re-scale as a function of the range of values to be displayed. Take particular

note of the axis labels. All units are in metres.

“MultiPath” shows the results of the program’s modelling of the Multipath. Each Multipath
panel button shows the current Multipath estimate. The hatched area shows the minimum,
maximum range of the Multipath over the averaging time being used for the display. If the
filter is working satisfactorily the buttons should oscillate either side of 0 in a random manner.
If the values persist in fluctuating more than 2-5 metres, or some of the current values stay
high, it may indicate the antenna is sited in an area prone to Multipath and removal to another

location may be advisable.

“Performance” shows the Standard Deviation of the Code Carrier Filter values and the

Standard Deviation of the Raw Code Carrier values.

“Bias” shows the difference between the mean of the Filtered Code Carrier values and the
mean of the Raw Code Carrier values. If the filter is working perfectly the mean of the filtered
values should be the same as the mean of the raw values and therefore should be 0. A large

difference indicates the filter is not modelling the raw data successfully.

Innovation shows the Standard Deviation of the Innovation. Innovation is the difference
between the Code Carrier Filter's predicted value and the Code Carrier Filter's raw value
(corrected for Multipath). If the filter is performing successfully the raw values should be
randomly distributed around the filtered prediction. The movement should be due to receiver

measurement noise and is an indication of the quality of the GPS measurements.
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4.3.6.4.4.2.Time Series
“View” \ “GPS” \ “CCF” \ “Time Series”

E Dusal Frequency Code-Camier Filles Time Senes

This is a time series

133141 Tuseday 1082 Scade | t1m

representation of the code [

. . SO P Taty 4‘. . wld & A "-"___._ LA
carrier  filter  for  each Rl BELE G g s Somans LosE et A

measurement over the last 5  snw

minutes.

The right-mouse  button

provides display options for [ ?

the window. T T T : : ‘
Va1 R . 344 LA i = LA DI ST

! ! \ & |

Show  # TR

Scale kW Filker
v Multipath
Makural

“Raw” - shows red dots representing the raw observations

“Filter” - shows a smoothed green line indicating the observations after the Multipath
estimate has been removed

“Multipath” - shows an erratic yellow line is the Multipath estimate.

“Natural” - a smooth blue line is going to be removed.

Show
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If dual frequency data is
being received two sets of
graphs will be displayed,
showing the code carrier
filter information of both the

L1 and L2 frequencies.

4.3.6.4.4.3.SNR Weight

[ Dual Frequency Code Camer Filter Time Senes

THEAT Wedresday 102
PANTOILY)

Scale £1m
PRN 10 L2}

—_— WAJ-;T-’WW

oAt ¥ . '
O B s o L v W T |
: X

PRANTILY)

PAN13LY

PRNTBILY)

Ak

e TR WA A

“View” \ “GPS” \ “CCF” \ “SNR Weight”

This screen provides information with regard to the signal to noise ratio weightings of the

measurements. Generally, a lower SNR value is indicative of more noise and Multipath in an

observation.

measurement with a higher SNR value.

MultiFix 4 will give more weight within the computation process to a

[ SNR Weighting =10] x|

-1 3 4% 1] 1.79 282

1 1M 206 003 14 308

2 4 262 007 118 289

3 254 5.55 o 1.16 3l

4 599 4 6 000 11 392

5 502 286 001 094 287

B 125 317 om 090 193 548
7 3445 a5 001 081 294 489
8 18 273 001 068 405 41
9 4020 22 000 063 228 380
M0 1S 2n 0.0 059 222 156
1 1707 254 0m 052 414 318
12 17595 2.26 000 043 199 290
13 17674 154 00 D43 3 2863
14 11751 207 000 040 185 242
15 19527 207 00 035 174 210
16 16380 167 000 032 218 33
17 13483 124 000 028 134 72
18 12138 1.29 0m 0.26 134 156
19 12526 106 000 023 135 143
20 18418 101 000 020 104 121
21 19034 0% 000 013 032 114
22 1876 Q86 401 017 077 103
23 627 043 00 016 050 1.00
24 03 03 003 018 040

The first column shows the SNR value of the measurement.

The second shows the number of observations with that SNR

The third is the minimum measurement.

The fourth column is the mean.

value.

The fifth column is the standard deviation of the observations.

The sixth column shows the maximum value.

The final column shows the relative weight of the measurements with respect to the best

value, which is assigned a value of 1.00. If there are less than 600 observations for an SNR
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value the program will use the next lowest SNR value with more than 600 observations. If no

SNR values have more than 600 observations it will use the default setting.

4.3.6.4.5.lono Filter
“View” \ “GPS” \ “lono Filter”

File Config Logging Action | Wiew Options Tools  Window  Help

Worl, drea
I0 3
Receiver

Correckions  k SR

Calc ] acintillation Meter

Event Log CCF g
Broadcast Ephemeris Time Seties
Almanac
Clock,

The options available from the “lono Filter” menu will only be available if MultiFix 4 is receiving
dual frequency data from a GPS receiver using the CCF filter in a “Premier” calculation.
Values of the ionospheric delay are derived from this filter. There are two options available
from this menu that are the same as those available in the Code Carrier Filter menu as the
same form of data is used in both filters, i.e. Time series and Summary. The data can be

treated in the same way and therefore the same filters can be used.

4.3.6.4.5.1.Summary
“View” \ “GPS” \ “lono Filter” \ “Summary”

Refer to section 4.3.6.4.4.1 page 101.

4.3.6.4.5.2.Time Series p——— Rl
“View” \ “GPS” \ “lono Filter”\ “Time 1471342 Wednesdey 1032 Sesle : t3m
PRN 02
Series” ; : :
] ) P S 'ZF‘*-—‘—v-—*""““'—‘“'“;f_"_ e
The time series plots for the lono i H :

PRM 09
Filter will be noisier than the Code 5 e e !

Carrier Filter plots because they VSR WY F
FRMN 10

are a combination of the L1 and L2

A R '
T e e -

frequencies. Refer also to section

PAN 13

4.3.6.4.4.2 on page 103. ; ; . -

ek, e I R L SN s ~ Py . 4
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4.3.6.4.6.Ephemeris
“View” \ “GPS” \ “Broadcast Ephemeris”

The Ephemeris window shows the previous 6-hour period. The Ephemeris issue number is

placed at the time when an update was received. The issue number typically increments by 1

but that is not always the case. The
majority of updates occur every 2
hours. Updates between this period

may be due to a rising SV.

A right-mouse click on the window

provides the “Copy” and “Save As...” facilities.

4.3.6.4.7.Almanac
“View” \ “GPS” \ “Almanac”

@MSTSD - Almanac

17:05 Monday 24th March 2003

@Ephemeris

16:22 Monday 1211

=10l x|

m

1192 19
188 141

D148

R

' 124

' 107 108

[

B8

130
140 ;
145
180

183
123

B

Mow T6:00

1400 1200

16:20 Mow

Mo Sts

HDOP—— PDOF

16:20 Mow

20:30

I [=] 3

A right-mouse click on the window provides the “Copy” and “Save As..."” facilities as various

other options.
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v MS750
Shannon
Bberdeen
Surmburgh
R.okterdam
Flamborough
Scillies
Bergen
Metwork,

v Trial Poink
Average Position

Tirme Period v & Hour
24 Hour
Copy 2

Save As...

The almanac view can show the “Average Position”, which is the average of all the current
calculations, or the “Trial Point”, (mostly used during times when the program is offline or for
planning purposes). This does not affect the view when the top item in the menu is selected,
in this example MS750. This is the GPS receiver and when checked indicates the almanac is
referring to the current average position. When one of the reference stations is selected extra

information becomes available on the plot as shown below.

@ Aberdeen - Almanac =1

1705 Monday 24th March 2003 0

HDOP—— FDOP

The top section of the Almanac window is a bar graph display of the availability of satellites
over the previous 2 hours and the next 4 hours. This can be changed to a 24 hour view using
the right click menu. The 24 hour view shows the current day, from midnight to midnight
UTC.
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The green bars represent healthy satellites above the elevation mask.

If an SV is disabled in the “Action” \ “SV Status” dialogue than the bar for that SV will
appear red.

The grey areas indicate the SV is above the 10° elevation mask at the reference
station but not at the “average position” or the “trial point”. (Note that the minimum
elevation mask is set in the “Config” \ “Calc” \ “Settings” dialogue, (see Section
4.3.3.4.1 on Page 63). By default this is 10° but can be changed resulting in the SV
availability shown in the Almanac window altering.)

The yellow bars represent unhealthy SV’s.

The lower section shows the Number of SV's, PDOP and HDOP on a line graph over the time

period specified.

The number of satellites available for the selected position calculation is shown as a
solid green line.

The number of satellites visible at both the reference station(s) and the selected
position is a green dashed line (where applicable).

PDOP at the selected position as a red dashed line.

PDOP based on the common satellites above the masks as a red solid line

HDOP at the selected position is shown as a blue dashed line

HDOP based on the common satellites above the masks as a blue solid line

If “Network” is selected the Almanac window is based on the current “average position” or the

“trial point” and will show a green availability bar if there is at least one of the reference

stations that has a common satellite. If the bar is grey then the satellite is available at the

“Average” position or “Trial Point” position but not at any of the reference stations.

It is worth noting that MultiFix 4 uses “Elevation Delta” for rising and setting satellites.

“Elevation Delta” is a variable weighting of the satellite data in the position solution. The

minimum elevation when a satellite starts to be used and the number of degrees above the

minimum at which the satellite attains full weighting are set in the “Config” \ “Calc” \ “Settings”

dialogue referred to above.
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4.3.6.4.8.Clock
“View” \ “GPS” \ “Clock”
As can be seen, GPS Time was 13 seconds ahead of UTC Time when this screen dump was

taken.

It is possible to include extra clocks in this display by right clicking in the window and selecting
“Add Local...".

add Lacal...

Enter a name for the clock and the time offset, in the format (hh:mm:ss), then click [OK].

x
M arne: IEhina ak. I

Offset (hhemmiss] [+ < [0 o Cancel

These can be used to provide a local time offset from UTC for the work area.

S TES)
China

Right clicking on the window now provides extra options to “Edit”, “Delete”, or “Hide” the

additional clock(s).

v GPS
v TC
et
Delete
fdd Local...

Hide
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4.3.6.5. Corrections

“View” \ “Corrections”

Fle Config Logging Action | View Options Tools Window Help

‘Work Area
0 3
GPS 4
L Crhit Data | 2
P DGPSData »
Event Log SkyFix Decoder ¥
T Constellation
Latency
Type 16
SkyFix Baams

4.3.6.5.1.0rbit Data

“View” \ “Corrections” \ “Orbit Data”

Fle Config Lopgng Action | view Options Tools Window  Help

Work Area
I k
GPS k
Tine e
Calc b DEPS Data k  DataTable
Event Log Constelation
= Latency
Type 16
SkyFix Beams

This menu is available when SkyFix-XP Mode is selected in “Config” \ “Calc” \ “Settings...”

4.3.6.5.1.1.Time Series
“View” \ “Corrections” \ “Orbit Data” \ Time Series”

This shows the received position and clock offsets for the selected satellites in four

dimensions.
ol
-
1.40 Time Saries'Ealcll.llaled Position andIEInck Offset: SVDI1 ‘ Key
: | %
N I v
R R ERRRREREEEEE —z
— 000 |
| ] — Time
140 IEENERRE
-20.00 -16.00 -12.00 8.00 -4.00 0.00 Mins S P10 118128 130 148 158 16
17N 180 1508 208 & 8 =28 238 24
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The red line is X, greenis Y, blue is Z, and grey is Time.

To show the plot for a specific satellite, click the corresponding number on the number pad on
the right hand side of the window. If more than one number is selected then the relevant

graphs are added below the initial one.

Coloured crosses on the number pad indicate the status of the satellites as described below:
Yellow — The satellite is unhealthy. No plot is available.

Light Blue (Aqua) — The satellite data is missing

Red — The satellite had been disabled by the user via the “Action” \ “SV Status” dialogue.

The pink vertical line in the example above represents an IODE change with the values

shifting after this event reflecting the new information received.

4.3.6.5.1.2.Data Table

“View” \ “Corrections” \ “Orbit Data” \ Data Table”

e
Cunent Source | Latency | Station ID [Last Update
1 9.147 an 16:34:04
PRHN | I0DE |Age dX dy [ird dX dot dY dot dZ dot Clk

1 51| mo| -0.03 2713 -1.297 | 0.00000 | 0.00000 | 0.00000
2 | 1707| oo9 9128 5,656 2570 | 0.00M2 | 000049 | -0.0008%
3| 2381|008 -DE38 0.570 1.148 | 0.00000 | 000000 | 000000
4| 2081|007 -2320 -0.063 0500 | 0.00000 | 000000 | 0.00000 0.063
5 70| 006 0523 3,992 1.492 | -0.00037 | -0.00012 | -0.00073 0586
E A11| ooo
7| 2241|004 -3033 0.273 1.313 | 0.00000 | 000000 | 000000 11485
8 327|003 1408 -0.766 0617 | 0.00043 | -0.00024 | 000024 0156
El 160|002 -1.384 -3.078 -4.406 | 0.00024 | 000037 | -0.00037 083
10| 1031 001 1555 -1.602 0117 | -0.00043 | 000000 | 0.00024 1773
1| 2241|000 2742 0.680 0623 | 0.00000 | 000000 | 0.00000 3145
13 | 1021 027 1344 A1.313 23056 | 0.00000 | 000000 | 0.00000 3641
14 | 231 0| 026 1128 1734 2.047 | 0.00000 | 000000 | 0.00000 4703
18 | 1761| 025 3E72 1.859 1.281 | 0.00000 | 000000 | 0.00000 0.408
16 950|024 [ D367 3125 1109 | 0.00000 | 000000 | 000049 3414
17 | 1451 023 3688 3414 0422 | 0.00037 | 000000 | -0.00061 2813
18 oo nzz 07es 1.308 2922 | 0.00024 | -0.00049 | -0.00024
20 | 1761 021 1133 1672 1.766 | 0.00000 | 000000 | 000000
23| 1431|019 3383 -1.945 -5.892 | 0.00049 | -0.00073 | 000012
24 | 2140| 8| -2E17 0.7a1 2063 | 0.00000 | 000000 | 0.00000
28 | 2120| 117 1359 A7 1.031 | 0.00000 | 0.00000 | 0.00000
26 TE0| 06| D164 1313 S1164 | 0.00000 | 000000 | 0.00000
27 270l Ms 0.406 -0.463 0422 | 0.00000 | 000000 | 0.00000
28 EO00| 014 0422 2414 -1.844 | 0.00000 | 0.00000 | 0.00000
29 | 1971 13 0.851 0.141 -0.750 | 0.00000 | 000000 | 0.00000
30| 1060| 012 1438 1.234 0376 | 0.00037 | -0.00024 | 000012
|17 o) 172 0932 0.805 | 0.00000 | 000000 | 0.00000

The upper table of the “Orbit Correction Data” window shows:
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“Current Source” — indicates whether System 0 or System 1 at the NCC is supplying the
current SkyFix-XP corrections.

“Latency” — Total elapsed time from the time of reference station measurement to when the
user applies the correction (Calculation Time + Communication Delay).

“Station ID” - which is the Beam ID for the SkyFix-XP corrections received.

“Last Update” - which is the GPS time of the last message received.

The lower table shows:

“PRN” - satellite number,

“IODE” - which is the Issue Of Data Ephemeris followed by a single bit IODE change flag
(This toggles between 0 and 1 upon receipt of IODE).

“Age” - which is the elapsed time from the time corrections were last updated for a PRN.
“dX”, “dY”, and “dZ” - which are the current absolute orbit corrections, (the three absolute
corrections per message give the position correction of the satellite in the three axes of
Euclidean space, relative to the broadcast ephemeris)

“dX dot”, “dY dot”, and “dZ dot” - which are the current orbit rate corrections (orbit rate
corrections are used to predict the position of a given satellite during the period between its
absolute orbit corrections).

“CIk” - which is the current clock correction (metre-level + sub-metre level corrections).

4.3.6.5.2.DGPS Data
“View” \ “Corrections” \ “DGPS Data”

Fle Corfig Logging A:tim|l.-'|ew Opbions  Tools  Window Help

Wik Ares

10 b

GPS ]

m Crbit Data 2 [

Calc [45P5 [rata Station

Event Log Consteliation Performance
Latercy | Time Seras
Type 16
SkyFix Beams
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4.3.6.5.2.1.Station
“View” \ “Corrections” \ “DGPS Data” \ “Station”

-ioix
Epoch 11:15:46 on 25th Mar 2003 Location
Meszage || Time Latency | Percentage Time 11:14:21.0
Type 1 11:15:37.2 8.8 2% HEHHHEHE Latitude 41" B5' 37 584" N
Type 2 11:14:42.0 £4.0 T HEREEHY Longitude || 012°28'11.909"E
lono 1113300 1360 TTH% HiHHHH Height 96.10
Message Distance 1454.56 km
Position Atmosphere Type 1 Type 2 Direct
PBN || Elev. | Azi. || Direct | lono. | Tropo. || Corn. Rate | IODE | U | 5F || Corrn. Rate | IDDE || Delay Rate
2 |58 | 2F 3.04 5.04 288 -10.42 | 0000 190 a 2594 | 0.00077
3|49 7| 3047 263 5.28 313 1012 000z 182 a 284 | -0.00109
g || 04 108°
15 || 72 035" 168 452 280 22| -0004 | 122 a 1.72| -0.00027
16 || B3 216" 1.25 488 266 -8.88 | 0.004 EE a 1.19| 0.00044
17 | 35 0s1* 6.04 £.83 4.03 960 0.000 91 1] 288 0000 B6 554 | 0.00367
19 | 54 ° | 108° 0.76 5.47 294 890 0000| 217 a 1.00| -0.00180
22 | 45~ | 288 5.33 313
23 |51 ° | 085 424 559 305 832 0.004 88 a 418| 0.00047
26 || 04 " | 047
27 | oz | 3
29 |01 [c) g
il 19° " | 297 5.34 813 717 AIB7E [ 0008 116 a 5.64 | -0.00217

The window initially opens showing the first RTCM reference station. To have the window

show data for another station, right click on the window and select the station.

The top left table shows the time tag of the latest messages, the age of the corrections and
the percentage.

For Type 1 messages a percentage of 30 seconds.

For Type 2 messages a percentage of 300 seconds.

For lono (Type 55 or Type 15) messages a percentage of 600 seconds.

Message (Type 16) a percentage of 600 seconds. When received the message will be

displayed at the top of the window and will remain for 10 minutes unless overwritten.

The Location shows the station position as received in the Type 3 message.

The lower table has various sub-sections.

“PRN?" is the satellite number.

“Position” shows the satellites’ positions and if they are rising the elevation is tagged with a .

“Atmosphere” has: -

“Direct” is the ionospheric delay derived for the present moment from the dual frequency

information. (It will not be present if a single frequency reference station is selected).
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“lono” is the ionospheric delay for time now from the Klobachar model

Tropo is the tropospheric delay for time now from the tropospheric model.

“Type 1" has: -

“Corrn.”, which is the current pseudo-range correction

“Rate”, which is the rate of change of the pseudo-range correction

“IODE”, which is the Issue of Data Ephemeris

“U”, which is the User Differential Range Error, (normally 0)

“SF” is flagged when the Correction Rate is greater then £0.256 or when the correction is
>+660.

The “Type 2" table will usually only be seen during an Ephemeris change (every 2 hours),
when the mobile’s GPS receiver is using a different Issue of Ephemeris to the reference
station being viewed.

“Corrn”, which is the correction to the correction based on the difference in IODE.

“Rate”, which is the rate of change of the correction.

“IODE”, which is the Issue of Data Ephemeris number.

“Direct” contains the lonospheric delay values and rates as transmitted in the Type 15 or 55

messages. (Without Type 15/55 information the section will be omitted).

4.3.6.5.2.2.Performance

“View” \ “Corrections” \ “DGPS Data” \ “Performance”

This window refers to a particular reference station. =
Type 1
Availabi\iti (100.0%] . ‘ |
When first opened it defaults to the first reference o) e S

400 Latency SWs Tracked

2000+

station in the list. To change to another station use

300 15004

a right-mouse click and select a different station in 2m 10004

the “Station” dropdown list. B 1

0 0
0 5 10 15 20 25 3
lono [Type 15/55)

A ailability (37.5%

2 4 B8 10

A right-mouse click also shows that the view i :
0000 08:00 1200 18:00 24:00
15 Latency 1000-5¥s Tracked

window can be copied and saved.
9 750

EA 500

The RTCM Performance window has two sections. N 250

The top is for Type 1 RTCM correction messages.

L s e e e 0
0 120 2400 360 4800 600 2 4 B 8 10

The bottom for Type 15/55 lonospheric Delay
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correction messages. If the reference station has not got the capability to transmit Type 15 or

55 messages then that part of the window remains blank.

The “Availability” bar at the top refers to the current day, midnight to midnight.
= Agrey area indicates a period when the program was not running.
= Ared area indicates when there had been no corrections received from the station for
more than 50 seconds.
= A white area indicates either corrections were present or that time of day has not yet

been reached.

The “Latency” histogram shows how old the corrections from the station were at each epoch,
so if corrections that were 2 seconds old on receipt were received regularly every 6 seconds

the histogram would show a spread from 2 to 8 seconds.

The “SV'’s Tracked” histogram shows the spread in the numbers of SV's tracked each epoch.

The “lono Type 15/55" tables at the bottom show the same information as above for those

message types. The permitted Type 15/55 messages are not considered stale until 600

seconds has elapsed rather than the 50 seconds for the Type 1 messages.
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4.3.6.5.2.3.Time Series

“View” \ “Corrections” \ “DGPS Data” \ “Time Series”

This window shows the pseudo-range differences between satellites computed positions for
all selected reference stations. By clicking the mouse button on a satellite number in the key

then the display changes to show only that satellite. The Y axis on the plot is metres.

@RTEM Time Series {single frequency) - | O ﬂ
Aberdeen =
2878
n —
_____________________________________________________________________________________________________________________________________ 04 —
05
T o —
2878 : 0y —
20 Time [ming] 1} }14 -
Sumburgh 20
2876 ; 21
H 25
_____________________________________________________________________________________________________________________________________ 28 —
a1 —
28.76 :
20 Time [mins] 1}
Hammerfest
2878
28,78 :
20 Time: (mins) 1}
FRotterdam
2878
28,78
20 Tirme: [mins) i} kd|

Right clicking on this window gives various options. Selecting a station in “Differences” will
then difference all data to that station. This indicates how closely the positions for each
satellite match at the selected reference stations.

Differences F

Scale b Aberdeen

Time: 3 Sumburgh
Frequency » Harmmerfest

= Raotterdam
Flamborough

Eergen

Selecting “Scale” will give the option to change the Y-Axis automatically or show it at 1, 5, 10,

20, or 30 metres.

Differences  »

Time
Frequency »
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Selecting “Time” will rescale the X-axis to show 5, 10 or 20 mins.

Differences  »
Scale 4

Frequency # 10 mins

20 mins

Selecting “Frequency” \ “Dual” allows dual frequency data to be shown for reference stations

set up as a Premier calculation.

Differences »
Scale »

Time 4

Frequency Daal
v Single

4.3.6.5.3.SkyFix Decoder

File Config Logging Actiun!'-.-'iaw Options  Tools  Window Help

Work Area
10 b
GPS 3
Corrections ¢ k
] 1]
Event Log Table
Constedlation History
Latency T
Type 16
SkyFix Beamns

Assuming the SkyFix Decoder option has been enabled and given an IO channel, see Section

4.3.3.3.1 on page 60, the output from the decoder can be viewed.

The decoder can output “TEST” data on port 4 only. The interval between updates occurs
every 1000 data blocks received and is proportional to the satellite channel data rate.

This update rate may be between 2.5 and 6 minutes.
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4.3.6.5.3.1. Table

“View” \ “Corrections” \ “SkyFix Decoder"\"Table” ] A0RE RTCM - Thales S T= Y
The table display presents the last data set received. | Time s “: 2

il -
The BER or Bit Error Rate is typically between 5 and 7. Voltage ::: n

Freqy. nu:r uf

The Voltage is the signal strength voltage, <1 volt indicates
poor signal level and >2 volts indicates good signal level. A large difference between min
mean and max would indicate inconsistent tracking or interference.

The Frequency Offset should be in the range +2.50 kHz.

4.3.6.5.3.2. History
“View” \ “Corrections” \ “Fugro Decoder” \ "History”
The history display presents a time series plot for the current 24 hour period. Each point
represents a summary for the past 1000 data blocks i.e. each message received. Note that

the plot will reset at midnight UTC.

@Europe SPOT - Demodulator History: 27th March 2003 ] ]

Quality

979

938

Errars

Mmm Wﬁu /L,lr»“f\n Aﬂ

o

Woltane
3

0 ;
Frequency Offset

0.35 ,‘/_AW_FI
0| mu i oee
B

i

12 18 24 Hours

The plots displayed are as follows:
= Quality - The percentage of error free messages received
= Errors - There are two lines on this graph, the green relates block synchronisation
losses and the red relates to the number of encoded block errors.
= Voltage - There are three lines, minimum and maximum (both red), and mean

(green)
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Frequency Offset - The tuning frequency offset for the demodulator.

4.3.6.5.3.3.Constellation

4.3.6.5.4.Latency

“View” \ “Corrections” \ “Constellation”

The Constellation window shows the
position of the satellites as seen at Aberdeen Rotterdam  Flamborough
the GPS receiver and at each of the {«/{\

]
reference stations. %

The outer ring of each Bullseye
refers to 0° elevation and the centre
is the zenith. The bottom centre of

the SV numbers text is the current

[iY] constellation O]

=,

=¥
@&
T

AR
&#

BN
2
ergen Cadiz Ankara

ﬁfﬁ < (E

g

position, as shown below:

14

The satellite numbers are colour coded.

Black - indicates L1 and L2 corrections are available for use in a calculation.

Green - indicates L1 data only is available for use.

Light Blue - indicates a satellite is expected but no corrections for that satellite have
yet been acquired.

Dark Blue - indicates the SV is below the elevation cut off.

Red - indicates a satellite has been disabled in the SV Status dialogue.

Yellow - indicates an unhealthy SV.

When the window is resized by click and dragging a corner, the program rearranges the

constellation displays to best fit the available area.

“View” \ “Corrections” \ “Latency”

By default this Window does not show the two columns “Arrival Latency” and “Update

Interval” but a right-mouse click allows them to be added.

Scale k I
Show  # Brrival
Copy Ipdate
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The right-mouse click also allows the time scale of the Latency columns to be changed and it

allows the window to be copied to the clipboard.

Scale 30s
Show » W B0s
Copy 120s
Il
15:41:06.1 Arrival Latency  Update Interval  Latency Satellites
> m] B L I
Aberdesn | [l ' B : 4] ' :
Sumburgh | [l ' [ ] | %] : I
Hammerfest | [l ' [ ] [ & i |
Rotterdam | [l - [ | '
Flamborough | [l ' [ | [ # ' :
Bergen B E [ ] ; .
Fome I ' l z '
== MR B iR |
sl (1 FR1 NS
O 10 2 10 206 s M 4 0 4 8§ 1z 76
Om Sm Bm O B 10m

The example above has two rows of information for each dual frequency reference station.
The first row refers to Type 1 messages and the second row refers to Type 15 or 55
messages where applicable. These will only appear once messages have been received.
The Type 1 rows and Type 15/55 rows have different time scales as can be seen at the

bottom of the Latency columns.

The first column after the name of the station will show a green button when the program has
received an RTCM Type 3 Reference Station position message. This only has to happen
once after starting the program. The program will not use RTCM corrections from a reference

station without a Type 3 message having been received.

The “Latency” column shows the correction update rate as a bar. The left-hand edge of the
bar shows how old the current correction was when first received by MultiFix 4. It is a
measure of the efficiency of the correction delivery system. (The corrections are time
stamped with GPS time by the reference station, and as MultiFix 4 also has access to GPS
time the age of the corrections at the time of receipt is known). The right-hand side of the bar
advances until a new correction is received showing the age of the current correction. The

bar also shows a hatched area showing the update rate of the last correction received.
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For Type 1 messages:
= Bars will be green if the last correction was received in less than 25 seconds.
= They will be yellow between 25 and 37% Seconds.
= They will be red if older than 37% seconds. After 50 seconds the corrections from

that reference station will no longer be deemed usable.

For Type 15/55 messages:
= The bars will be green if the last correction was received in less than 5 minutes.
=  They will be yellow if received between 5 minutes and 7% minutes.
= They will be red if older than 7% minutes. Type 55 information is considered stale if it

is more than 10 minutes old.

The “Latency” panel has a negative area. Some GPS correction systems (not SkyFix) try to
predict corrections for a point of time in the future when a correction is to be used. If a fast
data transfer system is used the corrections can arrive with a time stamp earlier than current

time, in which case the bar will start in the negative portion of the panel.

The optional “Arrival Latency* and “Update Interval” panels contain data extracted from the
“Latency” panel.

In “Arrival Latency” the right-hand end of the bar shows how old the current corrections were
when received by MultiFix 4.

In “Update Latency” the bar shows how long elapsed between the receipt of the current and

previous correction messages.

The “Satellites” column shows how many satellites (viable for use by MultiFix) can be seen at
each reference station.
The colour coding is: -
= Green - correction data has been received for the expected satellite(s).
= Yellow - the satellite(s) are unhealthy.
= Dark blue — the satellite(s) is in the high scale factor mode, i.e. the resolution is
32cms as opposed to 2cms. This is usually caused by a rate value greater than
+0.256m/sec.
= Light blue (Aqua) - no corrections have been received for one or more expected
satellites, i.e. it is missing.

= Red - the satellite(s) has been disabled by the user in the SV Status dialogue.

In XP mode the following applies:
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The whole bar indicates the total number of satellites in view at the GPS receiver.
=  Green — Number of satellites with valid clock correction update received.

= Dark Blue - Number of satellites with no current clock correction update.

It is normal for this figure to vary as the corrections arrive in batches that include corrections
for some SV’'s not currently visible. The received corrections are shown in “View” \
“Corrections” \ “Orbit Data” \ “Data Table” as black numbers in the “Clk” column (See Section
4.3.6.5.1.2).
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4.3.6.5.5.Type 16
“View” \ “Corrections” \ “Type 16"
RTCM Type 16 messages are free text messages sent over the data link as part of the RTCM
message. The SkyFix Network Control Centres (NCC's) send out messages to warn users of

planned maintenance at stations or of known outages using the Type 16 facility.

When a Type 16 message is received an acknowledgment box will appear containing the text

message. This can be closed by clicking the acknowledge button.

o

09:31:21 Tuezday 22nd January 2002 Sti: 123 - SkyFix Premier iz even betterl ;I

The alert box function can be disabled under “options” / "Type 16 Alert” See section 4.3.7.6

on page 144.

=

. 0% 3155 Tuesday 22nd Januaty 2002 Acknowledgement :l
allows the user to review all 0% 31:21 Tuesday 22nd January 2002 Sty 123 - SkyFix Premiex is even betted
(3 28 00 Tuesday 22nd Janwuary 2002 Type 16 Alert Dislog Enabled

m r v in th 03:.27:45 Tuesday 22nd Jaruary 2002 St 123 - SkyFix iz great!
essages rece ed the paSt 0% 2508 Tuesday 22nd January 2002 Type 16 Alert Dialog Disabled
24 hours 0% 2500 Tuesday 22nd January 2002 Type 16 Alert Dialog Enabled

« | _»l:'

In addition, all received Type 16 messages are stored in a text file with a file name consisting

The Recent Type 16s window

of the configuration name and the days date (yyyymmdd), as below:
Configuration name_date_typel6.txt
A new file will be generated every day at midnight UTC.

The files will be stored in the same directory as the current configuration.
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4.3.6.5.6.SkyFix Beams

“View” \ “Corrections” \ “SkyFix Beams”

This calls up the “SkyFix Beams Elevation and _|ol x|
Azimuth” display. This window includes the Beam izt Eleations
i i Atlantic Ocean Region (East) 200 27
elevation and azimuth to each of the currently 25 East High Power 151 Pl
Europ_e Spot ) 151 sl
visible SkyFix satellites, based on the users e B er o1 11
Indian Ocean Region 111 7

current location.

4.3.6.6. Calculations

“View” \ “Calc”
4.3.6.6.1.Status

“View” \ “Calc” \ “Status”

The Calculations Status window shows the status of the calculations.

loix

Time (UTC) 15:44:00 on 30th Mar ‘03 Status Quality Indicators

Calculation OP | Latency Soln DGPS Calc DOP | 5Vs | Aiding | Ref S5tns | Qual. | U.¥ar. | Ext Rel [3D]

XP XP Calculated 4@ 70sec| @ L1/L2Dif | OK - Corwerged(| 3.2 B an Hid, 132 0046 0175
Backup1  DGPS NETWORK 16sec| @ L1/L2 Diff | Ok 18 E cln] 3of9 363 0269 9.388
Backup 2 Standalone 00sec]| @ Standalone | OK 1.8 E 30 Oaof0 410 0.0 15.288

2 DGPS NETWORK 4Esec| @ L1/L2 Diff | Ok 18 E cln] 3of8 363 0269 9.388

3 Standalone D0sec| @ Standalone | OK 1.8 E 30 Oaof0 410 0.0 15.288

In the “Calculation” section the solutions currently set up are displayed. If SkyFix-XP mode is
selected in “Config” \ “Calc” \ “Settings”, and a primary (and secondary if applicable) back-up
source has been selected, then these will appear in the top box. All other solutions will be

shown in the lower box.

In XP mode an “OP” (Output) column is also shown which displays, in the form of a green
arrow, which solution is currently being used as the XP solution. In the situation above the
“XP Calculated” position was being output. The transition between solutions is restricted to
1cm per epoch to prevent any jump in the output position, during this period the arrow is

yellow.

The “Latency” column displays the update rate of the corrections for each solution.

The “Status” section contains three columns. “Soln” indicates the status of the solution by

using an easily visible ‘traffic light’ system.

= Green — The solution is good.
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Yellow — The latency is too high (>25 seconds and <37.5 seconds) [If in SkyFix-XP
mode then it can also be yellow if the solution is still converging]

Red - Latency is >37.5 seconds.

The “DGPS” column states the type of solution:.

L1 Diff — Single frequency RTCM corrections received
L1/L2 Diff — Dual frequency RTCM corrections received

Standalone — No RTCM corrections received

The “Calc” column can contain the following:

OK — Position solution is good.

No Ephem — No ephemeris data received.

Too Few Meas — Enough SV’'s in view but some expected measurements are
missing. (Standalone and DGPS need a minimum of 4 SV’s, XP requires a minimum
of 5).

Too Few SVs — Not enough SV’s in view.

Too Few Ephem - Enough measurements but not enough ephemeris data

No Diff - No differential corrections received for a calculation requiring corrections.
This will appear after receiving no corrections for more than 50 seconds.

Diff Too Old - Differential Corrections are more than 30 seconds old.

Too Few Diff - Not enough differential corrections to correct the calculation

Singular - Can be seen when experiencing very bad satellite constellation, i.e. all in a
narrow arc, or when reference station is geometry poor.

Divergent - The least squares solution of the position is moving more than 1
millimetre after ten iterations.

Not Required — No GPS data received.

If in SkyFix-XP mode then the following messages can also appear:

OK - Converging — XP corrections are being received and the solution is
converging.

OK — Converged — XP solution has converged below the level specified in “Config” \
“Calc” \ “SkyFix-XP..."

The “Quality Indicators” section shows various statistical values on the performance of the

corresponding solutions.

REFJ500A - Issue 4

December 2003 Page 125



MULTIFIX 4 USER MANUAL MultiFix 4

DOP - If there is no height aiding in the calculation it contains the PDOP, if height
aided then it will contain the HDOP.

SVs — The number of viable satellites

Aiding — The method of height aiding employed by the solution. “3D” indicates no
height aiding, “H+" indicates height aiding is being used

Ref Stns — The number of reference station currently used out of the ones selected.
Qual. - is the 3D a priori 50% radial error.

U. Var. - is the unit variance. If the size of calculation’s residuals are as expected the
Unit Variance will be 1.

Ext Rel. — is the largest 2D error present, possibly resulting from an undetected

outlier existing in the calculation.
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4.3.6.6.2.Positions

“View” \ “Calc” \ “Position”

. . | =lojx
Displays the result of an active computation. When © Xl
o . . . . Time 15:56:44 on 25th Mar '03
a new position window is opened it will default to Latitude 5 35 10,249 N 13
, , . Longitude | 001° 17 04.541"E 23
show the first calculation. To select a different Height 30,48 B2
. . . . HDOP 1.0
calculation, right click on the window to call up the PDOP 17
. . . Mode Stand Alohe
calculation list where an alternative can be selected. Latency o
S¥s 010711142028 3

The column beside Latitude, Longitude and Height shows the 95% confidence level. The
Height is with respect to the Geoid using the EGM96 model to determine the Geoid / Spheroid
separation. Note that if the user has disabled the EGM96 model and entered their own value
in the “Config” \ “Calc” \ Settings...” then this figure will be based on the entered value and not
the EGM96 Model.

“Mode” can state whether the solution is “XP”, “Differential” or “Stand Alone”.

“Latency” is the age of the most recent Type 1 (Type 48, 49, or 50 for SkyFix-XP) message.
If the calculation is a multiple reference station solution there may be older corrections used in
the solution.

“SVs” are a list of the satellites used in the calculation.

Beware that if the computation fails the window will freeze showing the status at the last

update, it will not turn red or clear the information.
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4.3.6.6.3.XP Offsets
“View” \ “Calc” \ “XP Offsets”
This option becomes available once in SkyFix-XP mode. This window is essentially the same

as the “View” \ “Calc” \ “Offsets” (See section 4.3.6.6.4) with the addition of a “Vertical”
window showing height variations in the calculations as vertical bars. The vertical line for

each calculation indicates the 2 x Standard Deviation (95%) either side.

I=E
Trial Point
Time 14:43.02 on 26th Mar '03
Latitude 52° 36 10.258" N
Longitude 001717 04.481"E
Height
Harizantal | Wertical

i +20.0m +20.0m
1 XP Calculated 2 DGPS NETWOR 3 Standalone
East 033 E ast 00 E ast 1.0
Horth 005 North 006 North 1.31
Height 37 Height 257 Height 527

All other options are identical to the “View” \ “Calc” \ “Offsets” window.
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4.3.6.6.4.0ffsets
“View” \ “Calc” \ “Offsets”
This window shows the delta East, North and Height and the error ellipse. The error ellipse is

at the 95% confidence level.

[i9Position Dffset from Trial Point =10 x|

Trial Point

Time 14:41:36 on 26th Mar '02
Latitude 527 36" 10.258" N
Longitude 00117 04.451"E
Height
Harizontal

: +5.0m
1 XP Output 2 DGPS NETWORK
E ast 033 East -0.05
Noith -0.05 North 012
Height 324 Height 253
3 Standalone
E ast 032
Noith 143
Height 4.8

As well as being copied and saved, the window has other options that are available by

clicking the right-mouse button.

Reference F Trial Point

Scale F W Awerage

Copy WP Cukpuk

Save 4s... DiGPS METWORK
= =tandalone

The first concerns the Origin to which the data is referenced point. It can be the Average of

all the calculations, a static point, or any available computation.

The Average Latitude, Longitude and Height figure is not a mean but a weighted average.

The Height is with respect to the Geoid.
The Trial Point is a static point as entered under “Config” \ “Calc” \ “Settings...”. If this is
changed while a window referenced to the trial point is open the origin of the display will

move.

The data can also be referenced to any one of the available calculations.
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Reference »

Copry 0.2m
Save As.., 0.5m
—  1m
Zm
am
10m
S0

The scale of the display can be set to be 0.2, 0.5, 1, 2, 5, 10, or 50 metres from the centre to
each edge. Alternatively it can be set to “Auto” in which case it will re-scale as required to

show all the calculated positions and the error ellipses around those positions.

The information below the display shows the distance of each computation away from the

origin.

4.3.6.6.5.Residuals
“View” \ “Calc” \ “Residuals”

This screen shows the Lines Of Precision e ol
Confidence 99%, Power 80%

(LOP) of the satellite ranges used in the "7 WAL TS

Unit Variance 0,233 - Passed ' i
Stations:

position calculation. Each source of data aberdecn (7

Surnburgh [6)
Hammerfest [E]

is represented in a different colour. SV = Y

soale 2m

numbers are shown on each LOP in the

appropriate colour for each reference

station. The actual calculated position is 22 35

04044 u IRRERRS (225 2a 07 040

at the intersection of the dashed lines in

the centre of each view.

The graphs represent three sections

through the calculated position.

Titte " 25 wrw 205 35

The bottom right panel is a North Up Plan Display

The top right panel is a vertical section viewed from the South.

The bottom left panel is a vertical section viewed from the East.

The scale (shown under the “stations” list) changes automatically according to the spread of
the LOP’s.
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If more than one position calculation has been defined (see section 4.3.3.4.3 on page 67) it is
possible to switch between them by right-mouse clicking and then selecting the desired

calculation.

Solution QC information is also provided. The values are derived from statistical tests and
give an indication of how well the solution has been formed using the measurements

available.

Confidence and Power are parameters used to define different tests of reliability as
recommended by UKOOA. The Confidence value provides a number (3 standard deviations
from the mean) with which the W-Test may be performed. The W-Test, combined with the
Power, enables the program to calculate the Marginally Detectable error (MDE). This value

may then be used to calculate the reliability of the measurement.

Unit Variance reflects the level of error between the actual and modelled values. It is
independent of quality providing an indication of the reasonable performance of the
program. As such there are no set ‘Pass’ or ‘Fail’ values for unit variance. The program
takes into consideration parameters such as satellite geometry and amount of data used in
order to derive a value. A “Fail” may result from large outliers in the measurements. These

are easily identifiable from the section graphs.

RMS is the root mean square of the residuals.

The number in brackets next to the RTCM station name is the number of satellites that are

common to both the current position and the reference station.
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4.3.6.6.6.UKOAA Stats
“View” \ “Calc” \ “UKOOA Stats”

[IV] AORE DGPS - UKODA Stats o [=[ 9|
Latitude 52° 36 10.271" N :
Longitude 001 17'04.484" E
Height 31.82
F-Test Pass ) o
Unit Yar. oim
Ext Rel [2D] 1133 ' £2m
Station RTCM PRN Elev. Resid SD Momm. Resid. MDE  Azi. 3D MDE 2D Pos W Pass
Shannon 725 1 29" 024 172 014 723 022¢ 034 068 Pass
7 i 03 113 o 643 140" 0EE 032  Pass
i\l 55 021 1.03 0.21 501 276" 0.3 030 Pass
20 7B oon 077 000 453 157" 072 013 Pass
25 1e" 023 435 005 1662 224" 0.34 025  Pass
Aberdeen 700 1 29 094 166 0.56 701 023 0.9a 075 Pass
7 a9 033 105 (ks3] 603 123" 067 040  Pass
1 55" 003 094 0ns 454 290" 042 028  Pass
14 g 153 2258 0.07 7732 208* 0.03 007 Pass
20 7B 004 072 006 415 160" 083 006 Pass
25 1e" 014 179 (i) 743 224 077 056 Pass
Sumburgh 0 1 29 080 1.67 0.43 767 023 0.6 067 Pass
7 a9 017 112 015 632 127" 063 037  Pass
1 55" oo4 102 003 487 2927 033 026  Pass
14 g 258 17.3% 015 9951 208" 012 010 Pass
20 7B 027 077 035 442 133" 077 005 Pass
25 1e" 002 1.90 004 782 224" 072 052  Pass
Rotterdam 740 1 29 07 114 0.65 544 024" 141 107 Pass
7 a9 033 086 038 424 130" 082 051  Pass
1 55" 0o 0Es om 364 206" 057 036  Pass
14 g 154 3569 0.04 12273 208" 0.06 005 Pass
20 7B 011 057 018 337 163" 107 012  Pass
25 18" 013 130 014 692 223" 1.06 078  Pass
Flamborough 750 1 29 015 1.08 014 5.25 023 149 113 Pass
7 a9 004 075 006 382 130" 093 057  Pass
1 55" 015 0E6 nz2 338 287 0E1 040 Pass
14 g 045 3142 0 107.48 208" 0.07 005 Pass
20 7B 011 053 o 318 156" 116 011 Pass
25 18" 007 1.23 008 671 223" 112 083  Pass
Scilles 760 1 29 012 163 0.07 702 022 099 072 Pass
7 a9 006 116 005 647 133" 063 037  Pass
1 i 015 1.00 015 489 276" 033 029  Pass
20 76 019 0.7 0.25 448 190 074 013 Pass
25 18 017 315 005 1161 223" 046 034 Pass
Bronnoysund 7 1 29" 083 223 026 876 023" 075 052  Pass
7 39 112 119 0.94 558 123 0.60 035 Pass
11 55" 062 106 053 607 253" 037 025 Pass
14 1o BE2Z 17.26 023 5920 208" 012 010 Pass
20 76 oo 0e 0.00 464 094" 072 005 Pass
25 18 128 186 063 TIT 24 073 052  Pass
Bergen 7e0 1 29" 057 1.90 030 775 023 0.er 0EE  Pass
7 39 094 117 0.80 544 127 0.61 036 Pass
11 55" 042 1m o4 487 293" 033 026 Pass
14 1o 265 17.34 015 0948 208" 012 010 Pass
20 76 024 078 0.3 447 129° 0.76 006 Pass
25 18" 044 186 024 7T 24 074 053 Pass

The UKOOA Stats provide a more rigorous analysis of the computations, and more

specifically, the corrections used.

The calculation to be displayed can be selected by right clicking the window.
If “Freeze” is selected the current window display is held and frozen appears in the windows

title bar. Clicking “Freeze” again unfreezes the display.

P Cukpuk
v SkyFix
Premier
Stand Alone
#P 3 ®P Calculated

v Freeze
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The display is divided into three parts.

The top left contains a summary table of the position and basic QC results.

The top centre contains a graphical plot of current error ellipse.

The bottom of the display contains the main results table including all of the UKOOA test

results.

The Summary table includes current position, F-test result, the unit variance and the

computed external reliability.

F-Test....ooiiieieeeeeeiins is a test applied to the unit variance. There is no fixed ‘Pass’ or ‘Fail’
values for unit variance. The program takes into consideration
parameters such as satellite geometry and amount of data used in
order to derive a value. A “Fail” may result from large outliers in the
measurements.

Unit Variance................... reflects the level of error between the actual and modelled values. It
is independent of quality providing an indication of the reasonable
performance of the calculation.

External Reliability........... External reliability is assessed by calculating the effect that an
undetected outlier (with the Magnitude of the MDE figure) will have
on horizontal position. It is considered to be a more useful concept
than internal reliability, hence its recommended use by UKOOA as
the most suitable measure of Reliability. External reliability is

measured in metres.

The Graphical Plot display contains the same error ellipse as is displayed in the “View” \
“Calc” \ “Offset” display.

The Main Table contains a number of details as listed below.

If Height Aiding is enabled the first line will be for Height. The “Residual” displayed is the
difference between the entered height and the computed height for the selected calculation.
SD for that residual is the value entered by the user under “Config” \ “Calc” \ “Settings...”
when height aiding was first set up.

The additional rows are for the corrections for each satellite from each individual station used

in the calculation.

Residual..........cccceeeeeenn. is the difference between the calculated range, based on the
position solution, and the observed range.

SD e is the standard deviation for the residual
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Normalised Residual ....is the Residual divided by the standard deviation. This forms the
basis of the W-test and as such is a more accurate indicator of
whether the observation is a potential outlier.

MDE...ccooviiiiiieieeeenn, is Marginally Detectable Error. This is the smallest outlier that is
likely to be detected by the current solution. This therefore is the

internal reliability.

The next four columns represent the external reliability. This is the effect that each potential
undetected outlier, as defined by the MDE, may have on the position solution. The three

columns represent:

Azimuth.........cccccoooois is the orientation of any potential error in 2D

3D MDE ....covvvvieeeiiinnns is the effect of the potential error with the size of an MDE on the
calculation in 3D

2D POS ..ot is the effect of the potential error with the size of an MDE on the
calculation in 2D, i.e. the horizontal plane.

WPass ......cccovvveeeenenn. is a pass-fail status window for the W-Test
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4.3.6.6.7.Time Series Plots
“View” \ “Calc” \ “Time Series”
This facility provides time series plots, scatter plots and histograms. All the graphs have a

time constant of 60 minutes.

Ioix]
g East Key =
Fositions -
#P Output
——— DGPS METWORK
-8 - - . ———  Standalane
-E0 -45 <30 15 0 ming
g Marth Graph / Coordinate Data -
: : 2D Range
. et . — i | o AgeMing) = 3415
v 1 1 . 1 2D Distlrn) = 0.92
] : : :
-60 -45 -30 15 0 mirs
20 2D Range .
a SR —_—
-E0 -45 <30 15 0 mins
5 HDOP M
0 . . .
-B0 -45 -30 -15 0 ming
0 Latency
0 . \ \
-E0 -45 <30 15 0 mins b
| | 4y

The window opens with a default status. What is shown and how it is displayed can be
changed by a right-mouse click when the cursor is in the window. That provides access to

the options shown below.
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North Histogram
East Histogram
Height Histogram

Reference > Trial Point
Show > v Average
Hide Calc<namel>
Scale } Calc<name2>
Zoom | e
Copy »| Graph P Al
Save As Bitmap Position 2D Time Series
v Key 3D Time Series
[ Auo First F)iﬁerences
20em 2D Histograms
50cm 3D Histograms
im UKOOA Stats
2m None
sm East
10m .
50m East Diff
North
v Standard View North Diff
Compressed View Height
East Height Diff
East Diff 2D Range
North 3D Range
North Diff PDOP
Height HDOP
Height Diff Latency
2D Range nsv
3D Range Quality
PDOP Max Normalised Residuals
HDOP Unit Variance
Latency F-Test
nSVv External Reliability
Quality Height Aiding
Max Normalised Residuals W-Test
Unit Variance Scatter - North/East
F-Test 3D Cumulative Frequency
External Reliability 3D Histogram
Height Aiding 2D Cumulative Frequency
W-Test 2D Histogram
Scatter - North/East North Histogram
3D Cumulative Frequency ﬁgﬁdﬁ?ﬁ}gg&(gm
3D Histogram
2D Cumulative Frequency
2D Histogram

P v Calc<namel>
v Calc<name2>
All
None

“Reference” allows the origin of the graphs displayed in the window to be changed.

“Trial Point” takes the Calculation Trial Point as the origin

“Average” takes the weighted mean of all the calculations

“Calc<namel>" takes the position formed by that named calculation.

“Show” / “Graph” allows an individual selection of what is to be shown in the window.
= “Show” / “Graph” / "All” puts all possible graphs into the window. This is not very
practical because not all graphs can fit into the maximum window size.
“Show" / “Graph* / “2D Time Series", “Show" / “Graph* / “3D Time Series", “Show" / “Graph*“ /
“First Differences"”, “Show" / “Graph” / “2D Histograms*, “Show" / “Graph“ / “3D Histograms",
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and “Show" / “Graph” / “UKOOA Stats" are all quick ways of making a reduced graph
selection.
= “Show" / “Graph“ / “2D Time Series" is the default selection when the window is first
opened. This option includes the time series plots East, North, 2D Range, HDOP,
Latency and nSV
=  “Show” / “Graph” / “3D Time Series” option opens East, North, Height, 3D Range,
PDOP, Latency and nSV.
=  “Show"/“Graph"/ “First Differences" opens East Diff, North Diff and Height Diff.
=  “Show" / “Graph“ / “2D Histograms" opens Scatter — North/East, 2D Cumulative
Frequency, 2D Histogram, North Histogram and East Histogram.
=  “Show" / “Graph“ / “3D Histograms" opens Scatter — North/East, 3D Cumulative
Frequency, 3D Histogram, North Histogram, East Histogram and Height Histogram.
= “Show” / “Graph” / “UKOOA Stats” opens Max. Normalised Residuals, Unit Variance,
F-Test, External Reliability, Height Aiding and W-Test.

=  “Show”/“Graph” / “None” switches all of the current graph displays off.

A tick against the graph name indicates it is included in the window. Individual graphs can be

added or removed from the window by clicking their individual names.

“Show" / “Position* defaults with All calculations selected for inclusion in the graphs. The data
for each calculation is colour coded and the key legend box shows the colours used against
the calculation names.

= “Show"/ “Position“ / “All* toggles all available calculations on.

= “Show"/ “Position” / “None" toggles all available calculations off.

= “Show"/“Key" turns the key legend box off and on.

Hide will close the graph that the mouse cursor is over when the right mouse button is clicked.

“Scale” can be set to Auto, 20cm, 50cm, 1m, 2m, 5m, 10m or 50m metres. Auto ensures that
graphs re-scale to show all the data over the last 60 minutes. Setting a scale distance will
affect those graphs where either the X or Y axis (or in the case of the scatter plot both X and
Y axes) is a distance. Graphs showing HDOP, PDOP Latency and nSV (number of satellites)

will not be affected by selecting the scale.

“Zoom” defaults to the Standard View in which each graph has X and Y axis labels. This

limits the number of graphs that can be shown in the window. Selecting the Compressed

View option removes the space between the graphs and the axis labels. Those labels are
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then shown in the key legend box. Alternatively a single graph can be selected which will fill
the whole window. This can also be achieved by double clicking on the required graph when

in the standard view.

An example of the Compressed View display is shown below. The scale of the graphs is
included in the key legend box in addition to the mouse cursor position, in terms of X and Y of

the graph the cursor is over.

Epnlﬂnm Diffset M= E
Noith Hislogram 4 Scalter - Nosthv/E ast ¢ Koy
o - Poshons
ey, DualFregCakc
L StandardCaic2
- TN
3 -
LN

: * ScHes
¥ o Dwutance = 200

2D Dustance = 300
2D Dustance = 400

: DopP - 500
1. e : Latency = 3000
g L _ ; NSy -1200
a1 ‘. :
E ast Histogram ; 130 Cumsalive Frequency. - - - voeeeue.. Geaph / Coordinate Data
[ I Scatter - North/E ast
# Doistjm] =08
| | 7 Distfm] = 077
rou
Heght Histogram 30 Histogram

If a graph is to be viewed in more detail it can be selected individually in the Zoom selection
menu. Any graph can be called up and it will fill the window, it does not need to be already
open. To zoom into a graph that is already displayed double-click on the desired graph. To

revert to the original display double-click on the graph again.

The graphs available are: -
Bast .ooeeeiiiiiiiiiee is a times series plot of the difference in Eastings between the

calculated Eastings and the graph’s Eastings origin.
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Height Diff.......c.ccoooviiiinnnnen.
2D RaNge ....cccooevvvviiiiiiiiennas

Quality.......coooiiiiiiin .

Max. Normalised Residuals.

is a times series plot of the difference in Eastings epoch to
epoch.
is a time series plot of the difference in Northings between the

calculated Northings and the graph’s Northings origin.

.is a times series plot of the difference in Northings epoch to

epoch.

is a time series plot of the difference in Height between the
calculated Height and the graph’s Height origin.

is a times series plot of the difference in Height epoch to epoch.
is a time series plot of the two dimensional radial distance
between each calculation’s position and the origin position.

is a time series plot of the three dimensional radial distance
between each calculation’s position and the origin position.

is a time series plot of the Positional Dilution of Precision value
for each calculation

is a time series plot of the Horizontal Dilution of Precision value
for each calculation

is a time series plot of the age of the most recent RTCM Type 1
(Type 48, 49, 50 for XP) message received prior to the time each
calculated position was formed. It's Y axis does not re-scale it is
fixed at 30 seconds.

is a time series plot of the number of satellites used in a

calculation

.is a time plot of the Qual value in the “View” \ “Calc” \ “Status”

dialogue

is a time series plot of largest Normalised residual for the
selection calculation.

is a time series plot of the unit variance

is a time series plot of the F-test

is a time series plot of the largest error, in 2D, that might result
due to an undetected outlier existing in the calculation.

is a time series plot indicating if the solution is in height aiding
mode or not.

is a time series plot of the W-test. The W-test result is either a
pass or fail

is a scatter plot two dimensional display of the calculated

positions with respect to the origin of the plot.
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3D Cumulative Frequency...is a graph showing the percentage of the time over the last 60
minutes that the three dimensional radial distance has been with
n metres of the origin position. The 1 and 2 sigma lines are
shown.

2D Cumulative Frequency...is a graph showing the percentage of the time over the last 60
minutes that the two dimensional radial distance has been with n
metres of the origin position. The 1 and 2 sigma lines are shown.

3D Histogram ........c....ccceu. is a histogram of the three dimensional radial distance between
each calculated position and the origin position.

2D Histogram .............c.ccue. is a histogram of the two dimensional radial distance between
each calculated position and the origin position.

North Histogram.................. is a histogram of the difference in Northings between each
calculated position and the origin’s Northings

East Histogram.................... is a histogram of the difference in Eastings between each
calculated position and the origin’s Eastings

Height Histogram................. is a histogram of the difference in Height between each

calculated position and the origin’s Height.

Remember that the time constant for the data in all these graphs is 60 minutes.

4.3.6.7. Event Log
“View” \ “Event Log"

=
[iate/Time | Connection | Parameters | Description | Additional Infarmati A|
/03/200314:44:585 RTCM station Aberdeen : [dent 700 Input data OK : Acknowledged

/03/200314:44:585 RTCM station Shannon : ldent 725 Input data OK : Acknowledged

/03/2003 15:46:42.0 RTCM station Aberdeen : [dent 700 Input data OK

N/03/200315:46:42.0 RTCM station Shannon : [dent 725 Input data OF,

/03/2003 15:46:42.0 Receiver Interface Receiver input data OF

/03/2003 15:46:41.0 MulkiFix 4 Application Started

1 | 4

This dialogue shows a history of events that have occurred since MultiFix was started. The
type of events that can be seen are shown below:
= “Receiver Interface” — “Receiver input data failed”, “Receiver input data OK”.
= “Almanac Applet” — “Satellite health change”.
= “Datagram Monitor” — “Datagram error”.
=  “Orbit Correction Applet” —“Source changeover”, “RTCM data failed”, “RTCM data
OK".
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= “RTCM Station XXXXX : Ident XXX" — “Input data OK”, “Input data failed”.

= “XP Calculation” — “Transition Completed”

The Event Log will also be saved as a text file in the folder where the current MultiFix 4

configuration file is saved.

The file will be named with the format:
<ConfigFileName>_ <YYYYMMDD>_EventLog.txt
e.g. Setup001_20030401_EventLog.txt
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4.3.7. OPTIONS
[ setupoo1 - MultiFix 4 =IZIX]
Tools Window Help

File Config Logging Action View

Lock

Colour

Hide Toolbar
Trial Point Warning
Rinex

Type 16 Alert
Event Logger

4.3.7.1.1.Lock
“Options” \ “Lock”
If the Lock option is chosen “File” and Config” are removed from the menu bar. Whilst locked,

“Options” \ “Lock” changes to “Options” \ “Unlock”.  This reinstates “File” and Config” if

selected.
4.3.7.2. Colour
“Options” \ “Colour”
Enviroment Colours 2]
If different colour schemes are . o
— hain T izcellansou T
| i
required they can be set up here. Backgiound i Output: [Blue -]
. L Test: [Black -
Ensure that a false impression is - E= | Missing [Aqua =R
Neutralm I
i i | Out of Range: =
not given when changing the T | wofRangs [Ble  ¥] ‘
colour coding, in particular e
relating to errors. Good: [Green 4|
Bad:IHed vl
: Cancel |
) W arning: iYe"Uw vl
Some of the selections do not

affect all view windows.

e “Main”
“Background” and “Text” change the windows background and text colours.
“Neutral” is used in the Latency window to show period when update may be
expected.
“Link” is not currently used.
e “Error”.
Various windows have stages of error state, these colours relate to them.
“Good”, “Bad” and “Warning”.
e “Miscellaneous”
“Output” as seen in the 10 status and 10 Scroller windows.

“Missing” as seen in the Latency and Constellation windows.
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“Out of Range” as seen in the Latency and Constellation windows when a satellite is

below the mask.

4.3.7.3. Hide Tool Bar
“Options” \ “Hide Tool Bar”
This will hide the shortcut toolbar displayed at the top of the MultiFix screen.
When hidden the option will change to “show toolbar” which will return the toolbar to the

screen when selected.

4.3.7.4. Trial Point Warning
“Options” \ “Trial Point Warning”

When enabled, MultiFix will check the entered trial point value against the current position. If

the trial point is in error of more than (IR x|
200km a Warning dialogue will  be Enterad trial point iz greater than 200 km
fram the calculated pogition,
displayed, asking the user if they wish to
played, 9 y Jpdate NDWI lgrore |

update the trial point.
P P ¥ Do not display future warnings

Clicking [Update now] will update the
entered trial point to the user current location. [Ignore] will retain the old value.

This feature can be disabled from within the dialogue by checking the “Do not display future
warning”. The feature can be re-enabled by selecting Trial Point warning from the options

Menu.

MultiFix utilises two trial points, the value entered in “Config” \ “Calc” \ “Settings” and the
calculation value that is held in the configuration file. Even if an incorrect value for the trial
point is retained the calculation will continue using an up to date position. The stored position

is only modified if the user enters a new trial point position.

4.3.7.5. Rinex
“Options” \ “Rinex”
This enables or disables the Rinex data logging facility, accessible from the “Logging” \
“Rinex” menu, see section 4.3.4. When disabled the Rinex option will be not be shown in the

logging menu.
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4.3.7.6. Type 16 Alert

“Options” \ “Type 16 Alert”

If the user does not wish to be warned automatically of any Type 16 messages received then
the alert dialogue box can be disabled.

See section 4.3.6.5.5 for more details of the Type 16 alert dialogue.

The messages will continue to be displayed in the Type 16 history window and written to the

Type 16 log file.

If the alert dialogue is disabled a note is written to the log file stating that the feature has been

disabled.

A tick mark will appear next to “Type 16 Alert” if it is currently enabled.

4.3.7.7. Event Logger

“Options” \ “Event Logger”

/0342003 15:46:42. 0 RTCM station Aberdeen : [dent 700 Input data DK ;I
/0342003 15:46:42. 0 RTCM station Shannon : ldent 725 Input data Ok

™ Disable this message box

If the “Event Logger” option is ticked in the “Options” menu then a dialogue box, shown
above, will appear automatically to warn the user of any event changes. The warning

dialogue will remain on screen until the [acknowledge] button is clicked.

A list of events displayed is shown in Section 4.3.6.7.
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4.3.8. TOOLS

[i¥] setupoo1 - MultiFix 4 =[F)X]

File Config Logging Action View Options

Window Help

Position Viewer Wizard
Save Almanac to File

4.3.8.1. Position Viewer Wizard
“Tools” \ “Position Viewer Wizard”
Position Viewer enables the user to compare outputs from MultiFix with data from other
systems, such as the Fugro 90964 GLONASS unit, and to automatically select the most
stable solution. The Position Viewer Wizard is designed to co-ordinate the configuration of

MultiFix 4 and the Position Viewer application.

The wizard operates as a series of dialogues. Note that if at anytime an incorrect selection

has been made, use [<Back] to retrace the steps through the wizard and make the correction

Positon Yiewer : Configuration x|

1) Position Viewer Configuration

Titl: [
Enter a title for the configuration. This will be 7 Exteral Posioning
. ) ) ) L. ¥ DP Features
the name of the configuration file in MultiFix. ¥ Composte DP Output

Check the tick boxes for the features that you

require.

The “External Positioning / Glonass Source”

¢ Back I Mest > I Cancel

option is designed for use with the Fugro

90964 but applies to any external NMEA input.

The "DP Features” option will enable the auto select mode for selecting the most stable

solution.

The "Composite DP Output” option will enable the Position output option in Position Viewer.

Click [Next>] to continue.
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Positon ¥iewer : Positions x|

2) Position Viewer Positions

r~ Pasitior
[ Maith Sea
X Fiotterdam
[X tberdeen

Select the positions you wish to export to

Position Viewer.
Define the socket port number you wish to use
to transfer the data

(see section 4.3.3.1.2 for more details about

Port: ISUUU

sockets).

< Back I Hest > I Cancel |

This will set up the required socket configurations in both MultiFix and Position Viewer. It will
also create corresponding inputs and outputs in both applications. The ZeroLink data format
is used so only one data port is required.

Click [Next>] to continue.

3) Position Viewer Glonass Positon ¥iewer : Glonass x|
Here the physical data port for the external Por
Baud Rate : -
input is defined. An NMEA GGA string from a S _
Fugro 90964 is expected. o o hone
Alternative inputs can be set up within Position ,(: 2 :: ;ﬂ
. . . “
Viewer. See the Position Viewer manual for T
further details.
< Back I Mest > I Cancel |

Click [Next>] to continue.

Positon ¥iewer : DP x|

4) Position Viewer DP

Reference Position

niti Y Latitude: By
Enter the initial reference position for the DP ——
AutO Selector. Height: |74.9?8859583929
Set the alarm thresholds in metres and the i —
Warning: |5—
“History”, which is the period over which the Ewor 10—
stability will be determined. (see Position Hista: [-5100

Viewer manual for more details)

< Back I Hest > I Cancel

Click [Next>] to continue.
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Positon Yiewer : Dutput

x|
5) Output
Poit COMM
Define the parameters for the port on which Baudfiate: [ w0
. . . DataBits Parit i
you wish to output the final position. By &b .
default this will be the DP Auto Select position. :: ; :: ESEN
5 = MARK
 SPACE

< Back I Finish I Cancel

Click [Finish] to complete the process. A copy of Position Viewer will then be started
automatically with the defined configuration.

4.3.8.2. Save Almanac to File

“Tools” \ “Save Almanac to File”

2]
This option allows the user to save a copy of  Savein| Qi tuiicé R g
the GPS almanac (in Zero format) to an
alternate location, such as a floppy disk.
The almanac can then be used in the GeoSky Florone.  [Framsc i ]
2 application for GPS mission planning. Save astype: [Aimansc Fies = Carcel |
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4.3.9. WINDOWS

[ setupoot - MultiFix 4 TP
File Config Logging Action View Options Tools Hel

Tile
Close All

1 Clocks
2 NMEA GGA -Scrolling 1O
3 Calculation Status
v'4 10 Status
5 Almanac
6 Constellation
7 Ephemeris
8 Secondary -Uncorrected -Position
9 Primary -Position

The list will change depending on the number and types of windows that are open at any one

time.

4.3.9.1. Tile
“Window” \ “Tile”
The tile command causes the application workspace to be reduced to the display area. The
windows that are not minimised are fitted into the display area and the minimised windows

are neatly stacked along the bottom of the screen.

4.3.9.2. Close All
“Window” \ “Close All”
The close all command closes all windows irrespective of their status. As there is no

confirmation required be careful not to use it in error.

4.3.9.3. The Open Windows
The “Window” drop down will also list all the windows currently open. Windows can be
overlain one on top of another and it can be difficult to locate an obscured window. Clicking
the window in the list causes the focus to shift to that window, the title bar is highlighted and it
will appear on top of all the other windows. If there is an extended application workspace,
and the selected window is off screen, the display area will not move to show the window but

the title bar of the window will still become highlighted.

If there are more than 9 windows open the bottom line of the menu will be “More Windows...”
If this is selected a dialogue opens listing all windows. Highlight one of them and close the

dialogue.
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4.3.10.HELP

[(¥] setupoo1 - MultiFix 4 =]5IX]
File Config Logging Action View Options Tools Window

Contents...
Dongle...

Performance
About...

4.3.10.1.Help
“Help” \ “Contents...”

Launches the online help.

4.3.10.2.Dongle

“Help” \ “Dongle...”
Provides the information stating: 21x|
e Which programs the DK2 is authorised to run Dol bz L
Tirner:
¢ The time limit of the dongle 8 of Unlimitsd
o The amount of use the dongle has already had. Program Authriy List
X MultiFix 3
[ MuliFix 4
. - . . . X GNs Il
At all times MultiFix 4 is being run the dongle is I Skyhlet
required in the computer's parallel port. If it is X Genesis
[% R
removed the program shuts down and an error
message is posted.
If the time limit of the dongle expires the program

shuts down and an expiry message is posted.

It is possible to revalidate the dongle by running the PROLIVE program and making a call to
the Technical Support Group. The same program plus a telephone call can also be used to

terminate a dongle so that it is no longer valid and no longer re-charged.

The list in the above dialogue requires refers to certain programs in the Zero Suite. SKYNET
is a differential correction monitoring package, GENESIS is a Long Range RTK system that
uses a similar software package to MultiFix, and RXV is a program called RECEIVER
VERIFY which is described in Section 6.
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Several other programs in the Zero suite are not listed which also require a dongle validated
for MultiFix. These are POSITIONVIEW, QUAL2 and LOGPUMP. Each of these 3 programs

only requires the dongle when first being run. After that the dongle can be removed.

4.3.10.3.Performance

“Help” \ “Performance”

The Performance window shows how the program _1a]x]
is handling the data acquisition and calculation  Ladna B
process with the available resources. The window
does not take into account other programs that are | I | o | |

. . Response NE
running simultaneously.
The graphs will be green below 50%, yellow
between 50% and 75% and red when above 75%.

It is important there is enough time for all the processes to be completed in an orderly fashion.
If there are too few resources the position solution may lag. The demand on the processor
can be reduced by accessing only the data from the RTCM reference stations used in the

computations, by having fewer computations and by closing windows.

The performance information can also be seen in the bar at the bottom of the application

window next to the UTC Time.

4.3.10.4.About

“Help” \ “About...” provides the version number and release date

About MultiFix 4 x|

ke uiltiFiz 4
Werzion 1.00
1t April, 2003
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4.4. MULTIFIX 4 REPLAY

[¥] setupooz - MultiFix 4 =514

File Config Logging ESIEW

Action View Options Tools Window Help

Fast Forward
Fast Rewind
Rewind

Step

Step Backward
Next File

When Raw Zero files have been logged it is possible to re-inject that same information into
MultiFix 4 by using the Replay option. Replay will read the Zero Log (*.zer) files recorded by
MultiFix 4 and create outputs, which MultiFix 4 can accept as source data. In Replay mode
MultiFix 4 performs re-computations in pseudo-real time. See Section 4.3.4.1 on Zero logging

on page 79.

To optimise the Replay operation not only must the Zero Log files be available but it is

essential that the MultiFix 4 configuration and other associated files are available as well.

To replay raw GPS and RTCM data in MultiFix 4 first open the configuration file, which has
been used for Zero logging. See Section 4.3.2.2 on page 51.

Select the logged files that are to be replayed in “Logging” \ “Zero” \ “Edit” either by typing in
the destination or by using the [Browse...] facility. This provides the Browse for Folder
dialogue. The path can be defined by clicking on the desired destination folder. When

selecting files of different days for replay the Zero files have to be consecutive.

MultiFix 4 will recognize raw data input, thus any of the logging modes can be selected as
long as the *.zer files contain raw data. Positions are not accepted by MultiFix 4 but they are
by Qual 2 and Position Viewer. To replay position log files another Zero application, LOG
PUMP has to be used. See Section 8.

When the path and mode of logging have been selected click [OK].
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The Replay menu and toolbar buttons will only be visible if “Replay” has been enabled under
the Options menu.
Be aware that the online operation mode will stop when entering Replay mode. The program

provides a warning, clicking [OK] activates the new menu.

& By entering replay mode the online operation of MulkiFix: 4 will stop,

Cancel |

While in replay mode the GPS receiver type cannot be changed and new SkyFix Decoder
input cannot be defined. Evidently the selected GPS receiver cannot be configured from the
Action menu.

The “View” \ “lO” \ “Status” window will only show output data as raw data is not being
received via physical ports or sockets but from the replay application within MultiFix 4. GPS
Receiver input data will not be displayed in “View” \ “IO” \ “Scroller”, RTCM input and Output

strings however will be available.

In replay mode all other options and view windows will be available similarly to online
operation. New calculations can be defined, as well as the calculation settings can be
modified and new output strings can be generated. Even RINEX files can be logged in

pseudo-real time.
4.4.1. Replay options

Replay has 9 menu items, “Play”, “Stop”, “Pause”, “Fast Forward”, “Fast Rewind”, “Rewind”,

“Step”, “Step Backward” and “Next File”. Each has a toolbar button equivalent.

LI “Play” starts the replay process and advances through the selected files with

normal speed.

[ ]

“Stop” resets the file reading to the start of the selected files.
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R4

“Fast Forward” will advance in replay with high speed.

|&
A

“Fast Rewind” will advance backwards in the calculation with high speed.

&

“Rewind” will advance in the files backwards with normal speed.

o

“Step” will move the pseudo-real time calculation one step forward feeding the

next epoch GPS data or RTCM correction into the filter.

“Step Backward” will move one step back in the calculation.

E =

“Next File” will jump to the start of the next file. If replaying the last file “Next File”

will jump to the end of the file.

The progress of the replay can be followed in “View” \ “Files”.

=10 x|

By disabling “Replay” under the Options menu the online operation mode restarts.
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5.

5.1.

SKYLINK
INTRODUCTION

SkyLink is one of a series of applications available under the group name Zero. SkyLink is an

RTCM transfer / modification program.

The RTCM Type 1 corrections that are generated at reference stations are contaminated by
several error components, a major one of which is lonospheric delay. Many DGPS firmware /
software systems have used and still use the Klobuchar lonospheric delay model to correct
this error. This model is updated periodically but is not responsive to the current short-term
variability caused by high levels of sunspot activity. An alternative to using the Klobuchar
model methodology is to assess the lonospheric delay element of every pseudo-range
between each in view satellite and each reference station and between each in view satellite
and the mobile. The lonospheric delay element of each pseudo-range and RTCM correction
can then be removed and an lono-free solution of position derived. This methodology
requires a dual frequency receiver on the mobile and at each reference station. The
reference station then needs to either

1. Modify each correction in the Type 1 messages or

2. Output a message that contains corrections to be applied to the corrections in the Type 1

messages.

SkyFix Premier uses the latter approach and provides satellite/reference station lonospheric
delay information in Type 55 messages. Type 55 messages are Fugro proprietary messages,

Type 15 is the standard message for the dissemination of lonospheric delay information.

Given a dual frequency mobile receiver and RTCM type 55 messages, MultiFix 4 can provide
a complete lono-free solution of position, however some firmware / software can not,
therefore SkyLink has been produced to improve the DGPS positioning performance of those

firmware / software systems.

SkyLink has been produced primarily to

1. Generate lono corrected Type 1 messages

2. Generate Type 15 messages from the Type 55 messages that are supplied by Fugro's
SkyFix Premier service.

However, as will be seen, its functionality has been extended beyond its primary purpose.

What RTCM inputs and GPS receiver (if any) are required, starts with a decision on the
required outputs. This in turn requires knowledge of the firmware / software that is to receive

the SkyLink output. SkyLink has 5 output mode options.
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Option 1 does not modify the messages but will add a carriage return to the end of each
message. Therefore if the recipient firmware / software already performs lono-free position
calculations using dual frequency receiver data with RTCM Type land Type 55 messages but
needs a carriage return terminator on each RTCM message, select Option 1 with carriage

return.

If the recipient firmware / software

1. Already performs DGPS lono-free position calculations using Type 1 and dual frequency
receiver data but

2. Needs Type 15 rather than Type 55 messages,

select Option 2 (with or without carriage return).

If the recipient firmware / software

1. Does not compute an lono-free solution,

2. Does NOT use the Klobuchar model but

3. Will perform a DGPS calculation using Type 1 messages,

then SkyLink can modify the corrections in the RTCM Type 1 messages to remove the
lonospheric delay between the satellites and the reference stations and between the satellites

and the mobile. In which case select Option 3 (with or without carriage return).

If the recipient firmware / software does not

1. Does not compute an lono-free solution,

2. Does use the Klobuchar model and

3. Will perform a DGPS calculation using Type 1 messages,

then SkyLink can modify the corrections in the RTCM Type 1 messages to remove the
lonospheric delay between the satellites and the reference stations and between the satellites
and the mobile and then add the Klobuchar values that the recipient firm/software is going to

remove. In which case select Option 4 (with or without carriage return).

If the recipient firmware / software does not apply any lonospheric corrections at all and there
is no broadcast lonospheric correction data available, then assuming SkyLink knows where it
is, it can modify the corrections in the Type 1 messages with data taken from its own

Klobuchar model. In which case select Option 5 (with or without carriage return).

While there can be any number of outputs using any of the options, the output with the most

stringent option governs the inputs and GPS receiver required by SkyLink.

REFJ500A - Issue 4 December 2003 Page 155



MULTIFIX 4 USER MANUAL

SkyLink

Option Output RTCM Input GPS Receiver

1 No change Any RTCM Type Not essential
messages without
Carriage Return
terminator

2 Type 55 to Type 15 Must have RTCM Type | Not essential
55 messages, (will also
pass on other types as
received).

3 Corrected Type 1 Must have RTCM type Dual frequency Ashtech
1,2,3and 15 or 55 ZX Sensor, MS750 or
messages. Trimble 4000SSE/SSI

4 Corrected Type 1 (Reverse Must have RTCM type Dual frequency Ashtech

Klobuchar) 1,2,3and 15 or 55 ZX Sensor, MS750 or
messages Trimble 40000SSE/SSI

5 Apply Differential Klobuchar RTCM Type 1 Single frequency Ashtech
messages DG16, Trimble 4000DS (or

Dual frequency MS750 or
Trimble 40000SSE/SSI)

SkyLink takes in RTCM SC104 Version 2 differential correction messages. These may be

from any number of RTCM Correction delivery systems. As seen above it also takes in Fugro

Proprietary RTCM Type 55 lonospheric range corrections. These are generated at selected

SkyFix Premier reference stations and are broadcast via the Fugro global network of high and

low power L Band beams. The Type 55 format has recently been modified; the program is

able to take in either style.

There is no limit on the number of RTCM correction delivery systems.

There is no limit on the number of RTCM differential reference stations.

There is no limit on the number of outputs.

There is no limit on the number of view windows

The view windows can be customised

The text in this manual conforms to certain conventions

4. All command buttons are shown bold and bracketed with square brackets e.g. [OK],
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5. When a keyboard key is represented, it is shown bold and bracketed by greater than and
lesser than symbols e.g. <spacebar>.

6. Direct quotations from dialogues or edit control slots are shown in normal text in
guotations, e.g. “IO Channel:”
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5.2. CONFIGURATION

5.2.1. HARDWARE INTERCONNECTION

R RTCM
SkFix >
LINK
SKYLINK
COMPUTER

Optional
Decoder

Test

RTCM DECODER

RTCM Out _ Message
4— N\

1F./GPS,

RTCM In

Figure 7 Example Configuration for SkyLink Options 1 or 2

RTCM

S I.X DATA — |

LINK

RTCM DECODER

10 00" @

POR "2+4 e PORT 1:3

3
10 MHz

Optional
Decoder

Test
Message

SKYLINK
COMPUTER
-
¢ RTCM In

IF./GPS

A

RTCM Out

DUAL FREQUENCY
GPS ANTENNA

-

DUAL FREQUENCY RECEIVER
Ashtech ZX Sensor, or

Trimble MS750

» 12V DC POWER SUPPLY

Figure 8 Example Configuration for SkyLink Options 3 and 4
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T T~

RTCM
DATA
LINK

RTCM DECODER

SkyFix 90938 —
O

& THALES
S = [
- 5 L Pt 858

HEEE -

Optional
Decoder
Test RTCM

Message

Ashtech DG16
MULTIFIX 4 Single Frequency Receiver
PC

<« RTCMOUT GPS

Figure 9 Example Configuration for SkyLink Option 5
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5.2.2. HARDWARE REQUIREMENT
SkyLink requires the following:

A PC running Windows 98, Windows 2000 or Windows NT.
The PC will preferably be a PII or faster. A graphics resolution of at least 1024 by 768 pixels

is recommended in order to achieve maximum clarity of all the graphics displays.

For the installation of the software the PC requires a CD-ROM drive. It is possible to create

installation floppy discs from the installation menu on the CD but 8 floppies are needed.

Depending on the output option SkyLink may need a single frequency GPS receiver, such as

the Ashtech DG16 or a dual frequency GPS receiver, such as the Ashtech ZX Sensor.

Again depending on the output option, assuming data is not being input or output over
network sockets, the PC may need 1 COM port for two-way communications to the GPS
receiver and a second COM port for the input of RTCM corrections. Given that the second
port is for input only, by using a special breakout cable, the same COM port used for the

RTCM input can also be used for the output of RTCM messages.

If there is more than one RTCM delivery system or data is to be output on several ports, then
additional COM ports may be required. These can be any proprietary asynchronous serial
board (or PCMCIA card) the Windows drivers for which, allow the board’s/card’s ports to be

mapped as additional COM ports.
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5.2.3. GPS RECEIVER CONFIGURATIONS

5.2.3.1. Ashtech (Thales Navigation) Receivers

Ashtech receivers can be controlled either from within MultiFix or externally using the Evaluate software
from Thales Navigation.

Evaluate must be used to establish and configure baud rates, but once communications have been

established between the PC and MultiFix then MultiFix can complete the configuration process.

5.2.3.1.1.Configuration from within MultiFix

Assuming communications have been established between MultiFix and the 2| %]
GPS receiver then the receiver can be configured automatically by MultiFix. Receiver controls
The Command “Action” \ “Configure Ashtech” will launch the receiver SetDefauItCnnfigl

configuration dialogue. sdvanced Conlig |

Select Set default configuration to complete the receiver configuration.

Note that if using a Z Family receiver then the Baud Rate must be set to a

minimum of 38400 due to the large amount of data output from the receiver.

See section 4.3.5.6 for more details.

5.2.3.1.2.Ashtech Evaluate Configuration
Direct configuration of Ashtech receivers is usually via the Ashtech Evaluate program; alternatively they
can be configured using a terminal program. The following relates to Ashtech Evaluate which is included

on the MultiFix 4 installation CD.

Ashtech Evaluate startup menu [ x|

— Start from

Sample configuration files are also available on this CD.

Connect to GPS Receiver ASHTECH

After installing the Evaluate software start the program {” Connect to GPS Receiver with last settings

by clicking the Ashtech Evaluate icon in the start menu. i
" Emulation

The user will be asked to choose a start up option. £ Info about GPS Receivers supported by Evaluate

Select “Connect to GPS Receiver” and click [OK]. I Activate Analysis
s m- Cancel |
1] 4 | Help |

[v Display this menu on startup
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In the Connection Parameters dialogue select the PC Port, tick the “Initialize from file:” box, remove the

tick from all other boxes and select and the preferred initialisation file. X

Pre-configured initialisation files can be found on the MultiFix 4 Fonee

installation CD. These files must first be copied to the Evaluate \ . Disconnect |

H Fort Setup
Receiver folder. —l Cancel |

Alternatively a file can be created from the text below. Re-name the | = pefaut Gom seting

Connect

new text file with a *.gps extension and place it in the Evaluate \ = W Iniialize from file: ([N TR

Receiver folder [~ Turn off LL messages on detach

[~ Manual Connect [ requires NMEA messages
The benefit of using an initialisation file is that all configuration GiGA, VTG, G5A and GSV ]

commands are sent to the receiver in a preferred sequence and can be followed by a command that

saves all these settings in the battery backed-up memory of the receiver.

On clicking [Connect], the software will try to RIS LTI
eStabliSh ConneCtion Wlth the receiver For Ashtech receivers you may choose AutoSelect.
’ ASHIECH For non-Ashtech receivers you may chooze Manual Connect.
2] Manual Connect means that Evaluate will leave it to you
=) to set the comrect baud rates and protocols to establish
i communications with the receiver. Be sure the receiver
If the PC COM port settings do not match the transmits GGA. ¥TG. GSA and GSY messages.
port setting of the internal port on the GPS T Autobelect Manual Connect Cancel

receiver, Evaluate will report that the GPS

receiver is not responding.

By selecting the [AutoSelect], Evaluate will cycle through all possible COM port parameter settings and

will report if it finds the current receiver. Evaluate will then connect with the newly found settings.

Ashtech Evaluate

GPS receiver answers at Com getting:
Baud rate = 9600, StopBitz = 1, Parity = Mo, Byte size = §

If no matching port settings are found, investigate all cable connections and make sure that the receiver

is powered on.
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5.2.3.2. Trimble Receiver Configuration

5.2.3.2.1.Trimble 4000DS AND 4000SSE/SSI

When powering up the 4000SSE/SSI
QUICK-START NOW! (SINGLE SURVEY) -

receiver the following screen will appear. START PRE-PLANNED SURVEY (SINGLE SURVEY) -
START FAST STATIC OR KINEMATIC SURVEY -

In order to reach the standard screen MORE -

press the “CLEAR” button on the front

panel of the receiver.

POSITION FIX: LAT/LON/HEIGHT [JPOSITION

now appear. The 4000DS defaults to this SV029,03,23,31,21,15 | DATE
PWR1+[wswmss]® 07:58:25 UTC | OPTIONS

screen automatically when it is powered

up

The following needs to be configured/checked.

Set the Comm Port Protocol Parameter Values
CONTROL / MORE.../ BAUD RATE /

PORT 1 BAUD RATE [ 9600 ] <- CHANGE
FORMAT / SERIAL PORT n SETTINGS FORMAT [ 8-NONE-1 ] <- CHANGE

/ CHANGE FLOW CONTROL [ NONE ] <- CHANGE

Enable SkyLink Control of Trimble Receiver
CONTROL / MORE... /
REMOTE PROTOCOL

REMOTE INTERFACE PROTOCOL

[ DATA COLLECTOR COMPATIBLE ] <-- CHANGE
(STX,DATA, CHECKSUM, ETX)

Select the Port for the SkyLink/Trimble Receiver Communication

CONTROL / MORE.... /
OUTPUT EVERY RECEIVER CYCLE
CYCLE PRINTOUTS / RT SURVEY DATA <-- NEXT

PORT SELECTION <-- NEXT
ENABLE [ PORT 2 ] <-- CHANGE

Ensure there are no other

Receiver Cycle Outputs are enabled (Use Top <Next)
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Select the Format for the SkyLink/Trimble Receiver Communication
CONTROL / MORE.... /

OUTPUT EVERY RECEIVER CYCLE

CYCLE PRINTOUTS / RT SURVEY DATA <-- NEXT
, CONCISE FORMAT ~<-- NEXT
(Use Middle <Next) ENABLE [ ON ] <-- CHANGE

***Ensure the Receiver is Outputting Positions if SkyLink Option 4 or 5 Outputs required***

CONTROL / MORE... /
OUTPUT EVERY RECEIVER CYCLE

CYCLE PRINTOUTS / RT SURVEY DATA <-— NEXT
. OUTPUT POSITIONS <-- NEXT
(Use Middle <Next) ENABLE [ ON ] <-- CHANGE

CONTROL/ DIFFERENTIAL STATION
RTCM-104 INPUTS [ ON/AUTO ]
RTCM-104 INPUT PORT SELECT [ PORT 1 ]

FORMAT [ VERSION 2 ]

Check that there are No Other Outputs Enabled On the SkyLink/Trimble Receiver Communication

Port
CONTROL / MORE.../ NMEA-183 ENABLE[ OFF ] <-- CHANGE
OUTPUT CONTROL ALM[ OFF ] <-- CHANGE
NMEA-183 OUTPUT BWC[ OFF ] <-- CHANGE

MORE

Check that the SV Sync Time is set to 1 second

CONTROL / MORE... / POSITIONING MASKS/SYNC TIME: I
ELEVATION MASK = +10° | MINUS
MASKS/SYNC TIME op Hhok = 070
SV SYNC TIME = 001.0 SEC | ACCEPT

CONTROL / MORE.../ L1/L2 TRACKING: P,C/A-CODE | L1 TRACKING
L1/L2 OPERATION P,E-CODE | L2 TRACKING

Only the L2 code can be disabled. Ensure that both the L1 and L2 codes are enabled. The diagram
above shows the screen display for the 4000 SSI receiver in dual frequency mode. The display on the
4000 SSE receiver differs slightly: the L2 TRACKING codes will read P, X instead of P,E.
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5.2.3.2.2.Trimble MS750

The configuration of the MS 750 dual frequency receiver must be done in two stages. The first stage is

via the front panel of the unit itself, and the second stage is via the “Yellow Box” window (see Section

5.2.3.2.2.2).

5.2.3.2.2.1.Front Panel Configuration
When the MS 750 is powered up, the front panel displays the Home screen

(shown opposite).

Use the green “>" button to toggle to the “Config GPS” display.

Press the “v” button to access the “System Masks “ display.

Press the “>" button to enable the cursor. Set the elevation mask to 10°
and the PDOP mask to 07. Use the “>" button to move the cursor and the
“A” and “v" buttons to change the values. Press the “d” button to accept the

entry.

Toggle to the “Exit Config” display by pressing the “v” button. Press “d” to

exit this display and return to the “Config GPS” screen.

Press “>" to toggle to the “Config Ports” screen.

Press the “v" button to toggle to the Port A configuration display.
Use the “>" button to enable and move the cursor and the “A” and “v”
buttons to change the values, set the Baud rates to 9600, 8-None—-1

Then press “J”.

SV:07 PDOP3.2
RTK(FI1X)

Config GPS

Press v to Enter

Cnf:System Masks

Elev 10 Pdop 07

CFG: Exit

Pre to

Config Ports

Press v to Enter

CFG: Port A NONE

9600 8-NONE-1

As it is assumed that SkyLink is connected to Port A, it is not necessary to configure ports B-1 and B-2.

Toggle past these screens using the “v” button.

Ensure that the NMEA,

GSOF
and Time Tag configuration screens are all
“OFF”. Use the “>" button to enable and move the cursor and the “A” and

“v" buttons to change the values. Then press “J".

CFG: NMEA GGA

Port A OFF

CFG: GSOF Port A

Pos Time OFF

CFG:1PPS TimeTag

OFF
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Toggle to the “Exit Config” display by pressing the “v” button. Press “d"to B _
CFG: Exit Config
exit this display. This completes the front panel configuration for the MS

750. Press 4 to Exit

5.2.3.2.2.2." Yellow Box” Remote Configuration

SkyLink must be installed on the PC before this stage of the configuration process can be completed.
This should be done in accordance with the instructions outlined in the software installation section (see
section 3). Assuming that this has been done, and that the receiver unit is connected to the PC, use

“View” \ “GPS” \ “Receiver”.
il

The screen shown opposite will appear. As soon ;l
as communication is established it will change to Ll

Llilil Enter | Clear | Status | Satlnfnl

show the current front panel. ol s s Alpha | Sossions|_Control |
NN Log Data| Modify | | %" |

Press [Alpha] and then [Control] to reach the / MENU (CONTROL) screen

Use the [Alpha] button to toggle to the /MENU (CONTROL) <SERIAL PORT OUTPUT>
menu screen opposite.  Select the <SERI§>IZ Eigg ggg?

< - >
<SERIAL PORT OUTPUT> option by <INPUT SETUP>

clicking the button adjacent to it

The screen shown opposite will now MENU CONTROL <NMEA/ASCI1 OUTPUT>

appear. Click on the button adjacent to <STREAMED OUTPUT>
<RT17/BINARY OUTPUT>

the <RT17/BINARY OUTPUT> option to <CMR/RTCM OUTPUT>

access the screen shown below.

Using the [Enter] button to toggle to the
. RT17/BINARY OUTPUT (CONTROL)
desired parameter. Ensure that the PORT[ A ] CONCISE[ON ]

correct output port is enabled and, MEASUREMENTS[1 HZ ]  R-T FLAGS[OFF]
POSITIONS[1 HZ EPHEMERIS[OFF

using the [Alpha] button, set
MEASUREMENTS and POSITIONS to 1HZ and CONCISE ON. The receiver must supply POSITIONS
if SkyLink Option 4 or 5 Outputs are required.

Click on [Enter] until the MENU (CONTROL) screen is displayed.
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5.2.4. SKYLINK FILES

N C:, i ol x|
J File Edit Wiew Favorites Tools Help ﬁ
| wpak - o - G| @seach [(Rroders CAHsony | B2 0T X o) | G-
JAddress I[: Ciiskylink j @ao
Folders x 1 e | A | Marme £ S\zel Type I Modified |
--{_7 Rinex Logging - ﬁ L "' setup00L.inm ZKB  Skylink 29j03/2003 18:29
I rst - W' Setup001.inm_pst LKE INM_PST File 29/03/2003 18:29
Y 5 Link SkyLink ¥ Setupl01.inm_snr SKE  SkyLink Snr 31/03/2003 09:32
-] Tukortli o Setup0i1 .inm_xal 16KE  INM_xAL File 31/03/2003 09:32
-] WINNT d Select an iterm ko wiew its W' Setup001.inm_zrl LKB Skylink Reference Location  29/03/2003 19:25
4| T description, =l
|5 objectis) (Disk free space: 27,7 GB) |21.9 KB ‘Q‘ My Computer 4

After installation and after a program run, SkyLink will have created / stored several files in

the folder selected by the operator for the configuration file.

The SkyLink type file is the configuration file.

The INM_PST file is a Persistence file. It contains the number, type, position and contents of
windows in the application workspace when a configuration file is saved. It is also written

when the program is exited.

The INM_ZRL file contains the reference station positions. It will be written when a new Type

3 position for a reference station is received and when the configuration file is saved.

The INM_SNR file contains the signal to noise information. That information is required to
filter the dual frequency observations for the determination of the ionospheric delay. This is

written periodically during a program run and when the configuration file is saved.

INM_XAL is the GPS almanac. This will be updated as the almanac changes and when the

configuration file is saved.

5.2.5. TO RUN SKYLINK

SkyLink can be opened a variety of ways.

Use Windows Explorer to display the contents of the folder containing the SkyLink program

files and then double-clicking the “SkyLink” application icon.

Select “Start” \ “Programs” \ “MultiFix 4 Vx.xx" \ “SkyLink”.
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5.3. REAL TIME OPERATION

IaH Config Action View Options Window Help

New
Qpen...
Save
Save As...

Exit

: Setup001- SkyLink |=1=ZX]

File Action View Options Window Help
10 » 7| Comm...
GPS Rx... Socket...

RTCM 4
Qutput )
New...

<name> P [ Edit...
Delete

New...

<name> P | Edit...
Delete

B setup0o1- SkyLink [
File Config Wil View Options Window Help

Restart Sockets

Configure Ashtech
& setup00i- SkyLink _[FIX]
File Config Action

Options _ Window Help

) Status

) Socket
Datagrams
Scroller

Receiver
Measurements
CCF Summary
lono Filter ) Time Series
Clock SNR Weight
Ephemeris

Summary
N Time Series

»|  Constellation SNR Weight
Latency

Station
Performance
Thales Decoder

B2 Setup001- SkyLink =%
File Config Action View

Window Help

Lock
Colour
Hide Toolbar

B Setupooi- SkyLink [=IIX]
File Config Action View Options Help

Tile
Close All

1 RTCM 1 Out Unchanged - Scrolling 10
2 RTCM 1 Out Type 55 to 15 - Scrolling 10
3 RTCM 1 Out Correct Type 1 - Scrolling |
v4 RTCM 1 Out Crt Type 1 (Rev Kl) - Scrolling 1O
5 RTCM 1 Out Apply Diff Klbuchar - Scrolling 10
6 RTCM 1 In - Scrolling 10
710 Status
8 Latency
9 Cadiz - Diff. Station
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File Config Action View Options Window

Dongle
Performance
About

Figure 10 SkyLink Menu Layout
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5.3.1. FILE
22 setupo01- SkyLink = =
Iaa Config Action View Options Window Help
New
QOpen...

Save
Save As...

Exit

At the bottom of the “File” menu is a list of recently used configuration files. Clicking on one

of these files opens up the chosen configuration.

5.3.1.1. New
“File” \ “New..."”

To start a new SkyLink configuration select this option.

Be aware that starting a new configuration will close the existing configuration and the

program will cease outputting data.

5.3.1.2. Open
“File” \ “Open...”
When opened the program does not know which configuration file to open. Assuming a

previously prepared configuration exists, use this facility to select it.

The configuration files have program oeen 21X
Look i | £ SkyLink -] « 5k B3

o Setup001

name and version identifiers in a file

header. They also have a configuration
file version number. The program will

not allow configuration files to be

opened that are not compatible with the

File name:

5 etupild Open I
Files of type: | Configuration Files =l Cancel |

version is the same they can be used even though created by a different program version.

version of RxV that is currently being

run. However if the configuration file

File open can also be accomplished using EI the button.
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5.3.1.3. Save
“File” \ “Save”
A configuration is not automatically saved as changes are made, therefore use this facility to
update the configuration file to the current status. If the set up is being undertaken for the first
time and the configuration does not have an identity, the use of “File” \ “Save” will call up the
Save As dialogue. That dialogue requires a name to be entered for the RxV files. Once a
configuration has been named, use of “File” \ “Save” performs the save without calling up the

Save As dialogue.

The name of the current configuration file appears in the application workspace title bar. If
configuration changes are made that have not been saved, that file name has an * appended

to it. After a File \Save the * is removed. File saving can also be accomplished using the

LI} hutton.

5.3.1.4. Save As
“File” \ “Save As...”
If the current configuration is to be saved but not at the expense of overwriting the existing
configuration files, use the “File” \ "Save As...” option. This creates new configuration files
and leaves the previous files as they were. The program immediately commences to use the

new files as the current configuration files.

The Save As dialogue requires the operator to enter a name for the new configuration file. If

an existing file name is entered, the program will overwrite the existing files.

5.3.1.5. Exit
“File” \ “Exit”
This exit route is immediate if no configuration file is loaded.
Confirmation is required if a configuration file is in use. The user will be prompted to save the

configuration if they have not already done so.

If the program is exited using the EI button when the current configuration has not been
saved, a dialogue is presented asking whether to save the configuration prior to exit or
whether to cancel the exit. If there have been no configuration changes then the program will

terminate immediately.
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5.3.2. CONFIGURE

2= setupoo1- SkyLink
File

=1FIX

Action View Options Window Help

10 » 7l Comm...
GPS Rx... Socket...
RTCM 4
Output »

New...

<name> P [ Edit...
Delete

New...

> Edit...
Delete

<name> ’

5.3.2.1.10

5.3.2.1.1.Comm
“Config”\ “IO” \ “Comm..."
Earlier it was explained that the “Programs” / “MultiFix 4 Vx.xx" / “lO Config” applet needed to
be run after installation to define what ports the computer has available (see section 3.4 on

page 13). The parameters selected there determine the dialogue box that is presented when

“Config”\ “IO” \ “Comm..." is selected..

Highlight one of the ports to be used and click
[Edit].

setting the port parameter settings.

This opens another dialogue box for

Communications Ports

[71%]

Edit |

Cancel |

DiGl 1

Click the [Enable] button to activate the port
and set the Baud Rate, Data Bits, Parity and
Stop Bits.

Baud Hiate : Igggu vI

[ata Bits
L]

o7
[l
g

Farity
&+ HEHE
g |0}
€ EYERN
) MBREE
& SPACE

Stop Eits
(O

5
7

[ 7] x]

0K |
[ &= |

Cancel
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5.3.2.1.2.Sockets
“Config” \ “IO” \ “Socket...”
To be able to distribute and receive data over a network via sockets assumes each computer
has Transmission Control Protocol / Internet Protocol (TCP/IP) installed. Sockets have the

advantage over COM ports in that two or more programs can access the same data.

Sockets can transfer data between programs running on different computers or between two
or more programs running on the same computer. (If a standalone (non-networked) computer
running Windows NT is used and the data is to be shared between multiple programs running

on that PC then the MS Loopback Adapter network adapter must be installed).

The TCP/IP protocol is a family of protocols that allow Internet data communication. Included
in that family are two transport layer protocols, the Transport Control Protocol (TCP) and the

User Datagram Protocol (UDP).

The Transport Control Protocol establishes sessions between a Server and however many
Clients that are accessing that Server. There is continual presence checking and
acknowledging between each Server/Client pairs with messages always received in the order
they were issued. A Server does not have control of the number of Clients that access the
socket on which data is being presented. (It is often perceived that the Server provides data
and the Client receives data, but once the connection is established the link is two-way).

The User Datagram Protocol does not have the end-to-end checking overhead of the TCP.
Instead packets of data are simply issued to the Internet in either broadcast mode, where any
networked computer on the LAN can receive them, or in addressed mode where the data
packets have headers specifying the addressees for whom the packets are intended. There
is no guarantee with this protocol that the messages will arrive in the order they were issued.
When setting up “Ribbons” to output datagrams a time interval can be specified to prevent
data becoming corrupted, see section 7.3.2.2 on “Ribbons”. Broadcast datagrams cannot

pass routers linking Local Area Networks (LAN) unless specifically configured.

For most situations where Local Area Networks are involved Server / Client TCP sockets are

the best choice Internet transport protocols.
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5.3.2.1.2.1.The SkyLink Computer as a Client
For a Client to make contact with a Server, the operator must know the IP address (or the
network identification name - see below) of the Server computer and the port number the

Server is outputting the required data on.

Edit Socket Configuration 7| x|

— Sockets — PC Mames

Edit Edit

Delete | Delete |

Corce_|
New PC Hame e
M ame:

Address:

First, in the “PC Names” table click Resohe» | | i |
New]..
[ ] Cancel |

There are two possible ways of defining the server PC.

Insert PC Hame EE
If the numerical IP address is known,

Hame:  [Hil M
enter a PC name in “Name:” and the IP 4. [io7 32w

address in “Address:” and click Resohe > | | ol |
[Resolve>>]. Click [OK]. o]

Cancel |

If the IP address is not known but the computer’'s network identification name is, and if all
computers involved are aware of local naming services (WINS / DNS), then type in the

computer’s name in the “Address:” slot

Edit PC Hame FHE
and click [Resolve>>]. Once the Name: |
computer is found, its IP address will Addiess [hillm

appear as shown. If required, use

Fmsohe s ] | TL-EL _ e |

[>>Literal] to transfer the name and carcel_|
address to their named slots. Click
[OK].
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It is normal in a network for computers to be allocated new IP addresses when the PC is
restarted. If the Client PC has a numerical entry for the address and the Server's address
has changed, it will not be able to re-locate it. If the Client PC has the name of the Server PC
in the address slot, it will automatically search to re-locate the Server PC by name. Assuming
it is found, the Client PC will obtain the Server PC’s current address.

New socket (x|

In the “Sockets” table click [New].

Mame: ISDCK‘H
Port: IEDD'I
Check the “Client” radio button and select the "PC Name:” Tupe
&+ Ll
of the server. s ::;
 Datagram
Enter the number of the port on which the Server PC is L [y El
presenting the data. Change the socket’s default name if ok ] Carcel |
required.

5.3.2.1.2.2.The SkyLink Computer as a Server

If the Log Pump computer is to be a server then there is Il 21|
no need to add the Soccer computer to the PC table; the Name: [sOCKI
program already knows the computer’'s IP address. This ot IE:j;e
can be seen in the window called up by “Config” \ “IO” \ £ Client
“Sockets”, see 5.3.2.1.2 on page 173. :: ;Z;Zam

FL Hame: IW,

In the “Sockets” table click [New]. Give the socket a name oK | Cancel |

and enter the Port number that the data will be output on.
Click [OK] to exit.

5.3.2.1.2.3.Datagrams
It was explained in section 5.3.2.1.2 that the User Datagrams Protocol allows packets of data
to be broadcast or to be sent to specific addresses without the overheads associated with the

Transport Control Protocol.

BROADCASTING

RxV cannot give multiple addresses to packets of data so if information is to be made
available to more than one computer in datagrams it must be broadcast on a particular port.
A computer that is broadcasting on a port also listens to all data packets that are received on

that port.
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DATAGRAMS TO/FROM A SPECIFIC PC
To transmit to or to receive from a specific computer, (which may itself be broadcasting), a PC

must be set up with a datagram socket where the port number and the PC are identified.

To broadcast datagram packets, click the “Datagram” radio

New Socket
button and select “Broadcast” from the “PC Name:” list.
Mame: ISDCK2
Port: IEDD2
To target one specific PC requires that the Internet address ”:f
Client
of that PC should already have been identified. See £ Server
& Dat
Section 5.3.2.1.2.1 on page 174 for an explanation of i

PC M ame:

Broadcast

adding PCs.

oK I Cancel |
Once the PC has been entered in the “PC Names:” table click [New] in the “Sockets” table.
Give the socket a name, Edit Socket Configuration EHE
enter the Port number and | [ Sockets FCblmEs

Mew

‘nche-hillm'

in the “PC Name list -

Delete |

select the PC.

Click [OK] to exit.

aK | Cancel |

Having set up sockets, the Edit Socket Configuration dialogue now shows the connection(s).
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5.3.2.2. GPS Receiver
“Config” \ “GPS Rx..."
This calls up the Edit GPS Receiver.

Enter a receiver name in the “Name:” box. If this is left X
blank MultiFix will automatically assign a suitable name Name: [M3750]
i : Type: WS 750 (Trimble) ~
(e.g. 4000 DS (Trimble)). As with other name labels the 0 Chanat ! o =l
annel: IMS?SD j
program does not use it for receiver recognition purposes.
. A L . Aniliary B eceier
In the “Type:” section select the receiver that MultiFix 4 is I Enebled
to use. Ancillan: IZ Family [Ashtech)] j
|0 Eharmnel: INone j

There are various possible selections.

oK I Cancel I

e Z Family (Ashtech)* are dual frequency receivers.

e DG16 (Ashtech) )* is a single frequency receiver

e (G12 (Ashtech) )* is a single frequency receiver

e (GG24 (Ashtech) * is a single frequency receiver and is fitted in the Fugro 90964 units

e 4000 Series (Trimble) refers to either a single frequency 4000DS or a dual frequency
SSE/SSI

e MS750 (Trimble) is a dual frequency receiver

e BD750 (Trimble) is a dual frequency receiver

e BD112 (Trimble)* is a single frequency receiver board fitted to the 90938/F112 SkyFix
decoder.

e DSM212 (Trimble)* is a single frequency receiver.

e DSM (Trimble)* is a single frequency receiver board fitted to 90938/M SkyFix decoder.

e SK8 (Trimble)* is a single frequency receiver board, but not recommended for offshore
work. It has not been tested for full operation.

e Millennium (NovAtel) is a dual frequency receiver

e Receiver Server is used when the data is not live from an external receiver but is taken
from raw data log files.

e Receiver Verify is used for interfacing to the Receiver Verify (RxV) Module.

In the “IO Channel:” section select the port on which the receiver data is input.

The Ancillary Receiver option is used for synchronising GPS measurements over a data link.

This is not currently used.
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When one of the receivers marked above with an asterix is selected, “Configure TSIP” or
“Configure Ashtech” becomes available under the “Action” menu. This allows the receiver to
be configured to output the correct data for MultiFix 4. The other Trimble Receivers are

configurable using the Yellow box interface (“View” / “GPS” | “Receiver”).

Other manufacturers’ receivers require third party software to configure.
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5.3.2.3. RTCM
“Config” \ “RTCM”

5.3.2.3.1.New
“Config” \ “RTCM” \ “New”
From “Config” \ “RTCM” there is a sub-menu option “New...” Click on that to make a

connection to a RTCM source.

In the “New RTCM Input” dialogue give the RTCM x|
source a name and select the “IO Channel:” Name: |

10 Channel: [Hore =l

SkyFix Beartt ||1ser Defined |
“SkyFix Beams:” contains a drop down list of all the Station
satellite based Fugro RTCM sources. When one of r:::
those sources is selected, the dialogue is Delete
automatically populated with all the stations that
carried by that system and the [New], [Edit] and Thales Decader
[Delete] buttons are lost. S IZ D::S‘S -
If no name is given MultiFix will assign a suitable = Cocs |
name automatically

x|

“SkyFix Beams:” contains a drop down list of all the Name: [ROFE
satellite based Fugro RTCM sources. When one of 1D Chanmek: |ADRE

. . . SkyFix Beam: IAtIantic Ocean Fegion [East)
those sources is selected, the dialogue is

[® 0725 ~ Sharnon
[* 0700 ~ Aberdeen
[~0710 ~ Sumburgh
[% 0720 ~ Harnmesfest
[% 0740 ~ Rotterdarn
[% 0750 ~ Flamborough

I K

automatically populated with all the stations that
carried by that system and the [New], [Edit] and

[Delete] buttons are lost..

[ 0780 ~ Scillies

[ 0770 ~ Bronnoysund

X 0750 ~ Bergen |

) . ) Thales Decoder:
It is then necessary to switch on any stations to be B Eie
. . . s |0 Channel: [py -

used by clicking the check box next to the station’s frere F|
name. ITI Cancel I

If MultiFix 4 is being used with a non-satellite based RTCM delivery system, or station names
or numbers have been changed, a manually compiled list can be made. To add reference
stations manually in the “Station” table of the New RTCM Input dialogue leave the “SkyFix

Beam:” set to User Defined and click the [New] button.
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The program requires the station ID code number. A name is also required for identity

purposes but is not significant in accessing the data.

Assuming the RTCM source is outputting more
than one station, after clicking [OK] to add the Name: [RTCHM
I0 Channel [COMM 1 =l

station to the list, repeat the process to add the

Shyis Beam: [y

other required stations.

— Station

0700 ~ Aberdeen MNew
0740 ~ Rotterdam
0750 ~ Fla_njborough Edit
If lono free operation is planned, three criteria 07E0 ™ Sellies P
must be met to be viable.
1. A dual frequency receiver must be interfaced
— Thales: Decoder:
to MultiFix 4. 7 Eists
2. RTCM Type 1, 2 and 3 messages from one or I8 Channet|Dici 5 =
more reference stations must be available. o | Carcel |

3. Type 15 or 55 lonospheric error information

must also be available from the same RTCM reference stations.

If a Fugro 90938 or 2403 Decoder is supplying the RTCM corrections then it is possible to
configure the decoder to output Bit Error Rate and Signal Voltage status information on a
separate port (usually Port 4). If this data is required then check the “Exists” box and select
the port receiving the data. This in turn activates the “SkyFix Decoder” menu item under

“View” \ “Corrections”.

Click [OK] to accept the correction source.

If there is more than one RTCM correction delivery system add another new source and set

up using either of the two procedures above.

Assuming the RTCM interface has been established, the messages from the RTCM source
can be viewed to see the Reference Station numbers that the program is receiving, (see
Section 5.3.4.1.4.2190).

If the RTCM source is no longer in use, again use “Config” \ “RTCM” \ “<name>" and select
Delete. You will be asked to confirm or cancel the deletion. Clearly, an inappropriate deletion

could impact severely on the normal operation of the program.
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The program will take in any RTCM messages it receives on any RTCM IO Channel to which
it has access. It is possible that an RTCM source may contain only Type 55 messages. Such
a source will still need to be given an identity and an “IO Channel”. Each Type 55 message
contains lonospheric delay information from one reference station. The station ID is also in
the message that is transmitted every 30 seconds. The sequence cycles through each of the
available reference station, so if 7 stations are contributing Type 55 messages the information

for each station will be updated every 3% minutes.

5.3.2.3.2.Editing and Deleting
“Config” \ “RTCM” \ “<name>" \ “Edit...” or “Delete”
With an RTCM source (or sources) now defined, when “Config” \ “RTCM” is selected, the
name (or names) given to the RTCM source(s) now appears in the sub-menu under the

“New... menu item.

If the set up requires changing then highlight the name of the source and then select the

“Edit...” option.

If the RTCM source is no longer in use, again use “Config” \ “RTCM” \ “<name>" and select
“Delete”. You will be asked to confirm or cancel the deletion. Be aware that an inappropriate

deletion could severely impact on the correct operation of the program.
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5.3.2.4. Outputs
“Config” \ “Output”

In common with RTCM sources once an output has been [T 2]
defined it will appear by name in the menu drop down. Marne: ||
. . . . . RTCM Input: -
Highlighting the name then allows it to be edited or et | =l
10 Charnel: [y -
deleted. [Nere [
¥ AddCR
Made
* | eave Unchanged
To create a new output select £ Type 55to Tupe 15
“ H ” k* 11} 13 ” r
Config” \ “Output” \ “New... SR .
 Comect Type 1 [Reverse Diff. Klob.)
This calls up the dialogue shown opposite. € Apply Differential Klobuchar
oK I Cancel

Enter a “Name” for the output.

Select the “RTCM Input” source.

Select the “IO Channel” via which the messages are to be sent.

Select whether the output messages need to have a Carriage Return (CR) added to the end

of each of them.

In the “Mode” table, select the required Option for output. The INTRODUCTION to this
manual has discussed the options, their impact, input and hardware requirements. Please

refer there for an explanation.
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5.3.3. ACTION

File Config ASilM View Options Window Help
Configure Ashtech

5.3.3.1. Restart Sockets

“Action” \ “Restart Sockets”
On occasion heavy network traffic may lock up TCP\IP socket ports. This option will
reinitialise all currently open sockets without having to restart the software or editing the

configuration files.

5.3.3.2. Configure Ashtech
“Action” \ “Configure Ashtech”

If an Ashtech GPS receiver has been selected for use with MultiFix 2 x|
then the "configure Ashtech” dialogue will be made available. Receiver controls
Set Diefault Ennfigl
Assuming serial communications have already been established " ;
wanced Config |
an Ashtech GPS Receiver can be configured from within MultiFix.

See section 4.2.4.1 Ashtech (Thales Navigation) Receivers for
details on how to a establish communication link with the GPS

Receiver.

5.3.3.2.1.Default Ashtech configuration
Clicking on the [Set Default Config] button will send the basic command needed to configure

the selected unit for use with MultiFix.
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5.3.3.2.2.Advanced Ashtech configuration
Advanced Receiver Controller d |

The [Advanced Config] Button will call up a

— Configuration Settingz

control menu. Auaiting receiver configuration .. ;I Refresh Settings |

[Refresh Settings] will update the display.

[Request Receiver Details] will interrogate

the GPS receiver settings and send

I

commands to the unit.

— Send Command

I j Send |
Request Receiver Details |
Save Receiver Configuration |

Cloze

[Save Receiver Configuration] will save the

current setting to the battery powered RAM

on the receiver circuit board.

The “Send Command” dialogue allows the user to send additional commands to the GPS
receiver. Please refer to the appropriate Ashtech handbook for details of the available

commands.
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5.3.4. VIEW

File Config Action Options Window Help

) Status
) Socket
’ - Datagrams
Scroller
Receiver
Measurements R
CCF 4 Summary
lono Filter 3 Time Series
Clock SNR Weight
Ephemeris
g Summary
» . Time Series
> Constellation SNR Weight
Latency
Station

Performance
Thales Decoder

Right-mouse clicking many windows allows the user to customise the display. Where that
customisation is specific to the view window it will be mentioned in the relevant section
dealing with that window. However several windows share the same two facilities, to “Copy”

and to “Save As...”

“Copy” places a bitmap of the window onto the clipboard, from whence it can be pasted into

another application.

“Save As...” allows an html file of the view window to be saved. By default it will be placed in

the folder that contains the Log Pump configuration file.

In common with many Windows programs, SkyLink allows display windows to be moved
outside the area displayed by the monitor. The application workspace automatically extends
and scroll bars are provided. The scroll bars allow the display area to move around the
extended application workspace. There is no limit on the number of windows of any type that
can be open in the application workspace. Multiple copies of the same window type can be
open. Indeed it will be seen that once a window is open some types of window allow further

selection of the data that is to appear in them.
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Display Area

Extended Application Workspace Horizontal Scroll Bar

Vertical Scroll Bar

2 Setup00L SkyLink
ile Config Action ew Options Window Help
=l

Figure 11 Windows Extending Beyond the Application Workspace

Most windows can be resized by clicking and dragging the corners or sides. Some windows
that contain text will wrap the text message into the available space. Other windows
containing text will simply be cropped as the window size reduces. Windows containing
graphical information will resize down to a minimum and will then either crop the information

or will introduce scroll bars.
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5.3.4.1. Input / Output
“View” \ “10”

There are three sub-menus and each will call a window to the SkyLink application workspace.

5.3.4.1.1.Status
“View” \ “lO0” \ “Status”

The window indicates when there is port activity.

MS750 272 bit/sec MS7E0 0 bit'zec
By default the window will contain the | | | | |
ports Log Pump knows to exist. The . |' | s .
AOR(E) 1594 bit'sec AOR(E) 0 bit’zec
“None” I/O Channel is at the top | |
followed by streamed  socket | || RIRTEEN
COMM 1 0 bit/sec COMM 1 0 bit’zec
channels, datagram sockets and then
the COM and Digiboard channels.
COMM 2 0 bit/zec COMM 2 0 bitdzec
When setting up Input / Output
( 9 P P P DIGIH 0 bit/zec DIGI1 177 bitfzec
channels there is the option to select
a dummy channel “None”. If selected . | | l ”l ” l
DIGl 2 0 bit/zec DIGI 2 177 hitfsec
the blue vertical bars would be seen
progressing across the None Output : | | | ”l ” l
DIGI 3 0 bit/zec DIGI 3 1 hitfzec
box).
DIGI 4 0 bit/sec DIGI 4 1 hit/zec
A right-mouse click calls up the
[Channel] button. When this is DIGI & 0 bit/zec DIGI 5 177 hit/zec
clicked the 10 Status dialogue is | |
presented. This allows channels to | l l” ” l

be selected or deselected from the status window.

10 Status ﬂm

In the IO Status window the latest time is in the centre P

between the Input and Output columns. Each box indicates I';gluﬁ";':” [
when data has been input or output, over the last 5 seconds, Eg:g:g

on that port by scrolling vertical bars from the centre to the Eg:g:;

outside edges of the window. The box re-scales such that the Eg:g:?

greatest data rate over the last 5 seconds is full scale. The | IXDiGi3 =
current bit rate is shown opposite the /O channel name. [ o] Cancel |
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5.3.4.1.2.Sockets
“View” \ “10” \ “Sockets™
A client socket can have three states,

Idle, Connecting and Connected.

=I0ix]

Host iz MCH-5IGMALS? [10.1.23.7)

ldle and Connecting will alternate while \czen connected)

. . . . X Client at B000 on nch-gignaled [10.1.23.0]
connection is trying to be established. There will
A0RE [Connected)

also be a time countdown to the next attempt to Clirt at 5001 an nehesignals1 [10.1.23.0)

make contact.

A server socket can have two states,
Idle and Listening.

The Idle status is almost immediately replaced by Listening.

5.3.4.1.3.Datagrams

“View” \ “IO” \ “Datagrams”

EZ Datagram Status - [O] x|
Socket Port 1P Address Packets In | Packets Dut
Dalagrem - aciive S003 | 101213 | 3 0
Broadcast - active S04 Broadcast 0 0

The Datagram Status window lists all Datagrams in use. The IP address indicates to which
PC a link is in place or if it is transmitting a broadcast message. The “Packets In” and
“Packets Out” window indicates if the datagram is working. If you are receiving data only the
“Packets In” will increase. If you are transmitting to n PCs the “Packets In” will increase at n

times the rate of the “Packets Out”.

5.3.4.1.4.Scroller
“View” \ “|O” \ “Scroller”
Scroller is able to display any of the inputs and outputs. When first opened the display
defaults to showing the link from the first GPS receiver in the configuration list.. To change to

another 10 Channel or to change the scrolling options, click the right mouse button.

This calls up a menu box, which has “Device”, “Freeze”, bovice p|v MS750
. RTCM 1 In
“Clear” and “Show” as shown opposite. gzzfe RTCM 1 Out Correct Type 1
Show ’ v Input
v Output -
REFJ500A - Issue 4 December 2003 v Text
v Corrupt
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If “Device” is highlighted there is a sub-menu which lists the different input / outputs. Top of
the list are the names given to the each of the GPS receivers. This is followed by the input
from PDS.

If “Freeze” is selected the current window display is held and frozen appears in the windows
title bar. Clicking “Freeze” again unfreezes the display. “Clear” will remove all information

from the current window.

“Show” brings up a new sub-menu with four options: “Input”, “Output”, Text” and “Corrupt”. A
tick next to the option indicates that the relevant information is currently displayed in the

Scroller window. These options may be toggled on/off by left clicking.

The text in the window is bottom justified and colour coded. Green indicates it has been
successfully decoded and passed all parity checks. Red indicates the data is corrupted.
Dark blue is reserved for outputs. When a message is received or sent successfully a black
text line is added as a label. Carriage return and line feed are shown in light grey.

Scroller windows use a lot of resources and should be closed when they are not required.

For inputs it is usual to turn off the “Input” (green) section.

5.3.4.1.4.1.GPS Receiver

ol
s

In : Raw Data 75 (1 of 3]

.W..ﬁK.I...AuFB.é.i.&\l".E...EII.F'ﬁ ........ @R LA LE L R E@ESB@ Ay A @00 @A
Z]b LR LLEE L Ash L e L @ qo[ ................... @GN AIER. 1hal £ @Y P o<l
In HawData?5[2 of 31

w3 E= @ ALEE. w3 WEEL Al w B0 A B e IR

In - Raw Data 75 [3 of 3]

Cwh K0 k7}HI’§’@E!I><D ~iEy O-HE 1 _MI7 . 36307108 REK D3 L8 <err<lf

In : HawData?5[1 of 1]

JCH 5 ELAsZ CODE SWR/LZ 10D URa 1 21 47177 C/E 5242111 2 3
13 15/200 C/E 41/23 176 Zjo<en<lf

In ;82161 X

s L HLL = LB E B T E s @A SRR L EpT0

A .;—eip 3% pf L. I¢ b<cr><|f>
In : Ephemeriz 04

CCH 5 EL/AZ CODE SWRALZ 10D URA 1 21 47477 C/E 5242111 2 3
13 15/200 C/E 41/23 178 Zjo<er<lf

In : 82161

Cw LAAEK). 206, 05m. Fi. /. @LF. Atll ACL @ @0.3@. Al .., B0 A BEA] &

@ W @h..... A\u"..l. L@ ElE A A e @CUI Ag....€....{@ i BEY e
<If

In : Raw Data 76 (1 of 3]

U L AUF s L F R @E3E A M A E@EN . Av. AT RS @Up 5. @l AT
ot L 3EVE . Ash As 0 A E¥p. BIS[EL....... @H.... AqMEE..O ... BV . AvI2IcCHea™13 @1
<er¢lf

In - Raw Data 76 [2 of 3]

T I @] A WEAI A CE B B [<ers<lf

In : Raw Data 763 of 3]

Cwib L 70 PEH @I @ 2w @ g POIT 00 LRR K P b e
In : Raw Data 76 [1 of 1]
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5.3.4.1.4.2.RTCM Input
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5.3.4.2. GPS

“View” \ “GPS”

The various GPS views will only be meaningful if a GPS receiver is interfaced.

5.3.4.2.1.Receiver

“View” \ “GPS” \ “Receiver”
This menu item will only appear if a 4000 (Trimble), 4700 (Trimble), BD750 (Trimble) or an

MS 750 (Trimble) GPS receiver has been defined. This window cannot be resized.

Assuming communication has been achieved between the receiver and the MultiFix program,
the “Yellow Box” window acts as a remote interface with the GPS receiver in use. Clicking a
button in the window performs that action on the receiver. Likewise if the menu on the
receiver is being used the “Yellow Box” receiver window in MultiFix will update to the currently

displayed page.
1ol x|

fCH  SU  EL/AZ CODE 3SHR/L2 10D URA
1

2 1 45/178 C/E 51781 111 2
3 13 13/2988 C/E 48524 176 2

Llilil Enter | Clear | Status | Sat Infol

ililil Alpha | Sessions' Control |
7| 8| 9| o] Log Data| Modity | ™" |

The UTC time displayed in the “Yellow Box” window will always be 1 or 2 seconds behind the
UTC time shown in the Clock window. This is not a cause for concern as it is due to the time

taken for the receiver to provide the front panel text.

Beware: Do not change the settings of the port communicating with the MultiFix 4 program.
Once communication is lost it cannot be re-established from MultiFix 4 and must be done via

the receiver.
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5.3.4.2.2.Measurements
“View” \ “GPS” \ “Measurements”
The display shows the signal to noise (SNR) levels of each of the tracked satellites as a
button on a bar. The width of each bar shows the minimum and maximum over the last 60

updates. The button position shows the current value. The button will be Red when there are

<30 values in the filter, Yellow FEE - — -loix
155357Satur‘day12ﬂ )
when between 30 and 59 and 4| i
04 H i 2
i | | . 7
Green when 60 values have |7 s s W s
Wzg £ W] o
been obtained. ] N i 22

If two Measurement windows are opened they will not show the same information until the

second Measurement window has received 60 updates.

The signal level may vary widely if the satellite is just rising, setting, or if high levels of
multipath are present.

The X-axis re-scales as a function of the least minimum and the greatest maximum to be
displayed.

The Y-axis will re-scale as rising satellites are acquired and setting satellites are lost.

Satellites for which there is data from the GPS receiver will still appear in the window even if
they are disabled in “Action” \ “SV Status”.

If using a dual frequency receiver then SNR’s will be shown for L1 and L2.
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5.3.4.2.3.Code Carrier Filter (CCF)
“View” \ “GPS” \ “CCF”

S.D. of
Code
Carrier
Filter

Code
Carrier
Mean

Raw

X Raw Value at Each Epoch Mean

| A Multipath Estimate at Each Epoch 3 : ‘ X
1 @ Code Carrier Filter values at each Epoch i
(having removed Multipath) ! ! ! '
< Averaging Time

S.D. of the
Raw
Mean

- »
Time Now

Figure 12 Graphical Representation of the Code Carrier Filter

At the heart of the program is the Code Carrier Filter. This filter attempts to model and
remove Multipath. Strong Multipath has a regular short-term cyclical pattern whereas noise is
considered to be random, therefore for each epoch the program estimates what effect
Multipath is having on the measurements from each satellite. It then derives measurement
values with the estimated Multipath removed.

The Code Carrier Filter performance is displayed in the following two windows, “Summary”
and “Time Series”.

5.3.4.2.3.1.Summary
“View” \ “GPS” \ “CCF” \ “Summary”

The code carrier filter displays are arguably the most significant displays for monitoring GPS
measurement quality.

ZH Code-Carrier Filker (1 Min Buffer) -0 x|
1E:54:47 Saturday 1211
MuliPath Performance: Bias Innovation

The right-mouse button |G|

provides display options |1|;

for the window. 2

2 1] 0.50 1 08 [1] [iX 1] 050 1

Any of the four bar chart information panels can be turned off or on by checking or un-

checking the relevant name.
v [ultiPath
v Performance
v Bias
w' Innovation

Inkerval r
Layauk k
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The averaging time used for the display can be set to 1 minute, 2 minutes or 5 minutes. (This
does not change the Time Constant of the Filter itself). The averaging time is a moving

window, losing the oldest adding the newest.

v NMultiPath

v Performance
v Bias

v Innowation

Interval

Layauk g 2 rnim
5 maim

The layout can be set to Square (as shown above), Column or Row.

v MultiPath

v Performance
v Bias

v Innovation

Inkerval r

Calurnn
Square

The yellow bars represent the standard deviation of the code carrier filters values and the

green bars represent the standard deviation of the raw code carrier values.

All the panels re-scale as a function of the range of values to be displayed. Take particular

note of the axis labels. All units are in metres.

“MultiPath” shows the results of the program’s modelling of the Multipath. Each Multipath
panel button shows the current Multipath estimate. The hatched area shows the minimum,
maximum range of the Multipath over the averaging time being used for the display. If the
filter is working satisfactorily the buttons should oscillate either side of 0 in a random manner.
If the values persist in fluctuating more than 2-5 metres, or some of the current values stay
high, it may indicate the antenna is sited in an area prone to Multipath and removal to another

location may be advisable.
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“Performance” shows the Standard Deviation of the Code Carrier Filter values and the

Standard Deviation of the Raw Code Carrier values.

“Bias” shows the difference between the mean of the Filtered Code Carrier values and the
mean of the Raw Code Carrier values. If the filter is working perfectly the mean of the filtered
values should be the same as the mean of the raw values and therefore should be 0. A large

difference indicates the filter is not modelling the raw data successfully.

Innovation shows the Standard Deviation of the Innovation. Innovation is the difference
between the Code Carrier Filter's predicted value and the Code Carrier Filter's raw value
(corrected for Multipath). If the filter is performing successfully the raw values should be
randomly distributed around the filtered prediction. The movement should be due to receiver

measurement noise and is an indication of the quality of the GPS measurements.

5.3.4.2.3.2.Time Series
“View” \ “GPS” \ “CCF” \ “Time Series”

This is a time series representation of the code carrier filter for each measurement.

: Dual Frequency Code-Carier Filtee Time Sevies [ O] x] |
133141 Tuseday 1002 Seale' 11m |
PAN 02

= "‘-"“"‘:"""_‘""."4-3.-— .1... = «.---.n-qu-\.- T RAY _,.n,.._,_—_w-—-n“‘.w-'ﬁ-:r— |
FRAN 10

; h AV ' | L A e
bl M*uﬁ‘ﬂzy—*f'ﬁv*.w.ﬂr.wmwwf |

g T Y LY

FRN1/7

L ‘] g X A, A Wy [ |

- - {
il ST VU AR. T RTTY L J
— ST LA Sl bbb e A

The right-mouse button provides display options for the window.

Showe v EEE=ET

Scale kv Filker
v Multipath
Matural
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“Raw” - shows red dots representing the raw observations

“Filter” - shows a smoothed green line indicating the observations after the Multipath
estimate has been removed

“Multipath” - shows an erratic yellow line is the Multipath estimate.

“Natural” - a smooth blue line is going to be removed.

Show  *

Scale

If dual frequency data is being received two sets of graphs will be displayed, showing the

code carrier filter information of both the L1 and L2 frequencies.

e s A

| N - i o - ai sl

5.3.4.2.3.3.SNR Weight
“View” \ “GPS” \ “CCF” \ “SNR Weight”
This screen provides information with regard to the signal to noise ratio weightings of the
measurements. Generally, a lower SNR value is indicative of more noise and Multipath in an
observation.  MultiFix 4 will give more weight within the computation process to a

measurement with a higher SNR value.
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~i5ix
27 a3 116 -0.04 o4 112
28 E7R -1.98 -0.01 0.45 1.34 228
29 430 -1.85 0.02 0.57 1.64
a0 1774 .06 0.01 033 1.49 169
3 29639 0.8 0.00 0.20 07z 1.00
32 5 -0.09 0.0 015 0.2e

24 M0 073 0.0 024 062
25 3@ 065 000 024 067
26 882 076 000 023 076 112
2f 4. 06l 00 022 062
28 517 074 000 022 083
29 1428 077 000 022 078 108
0 M 05 0 023 055
il 743 098 000 oA n0es  1.00

The first column shows the SNR value of the measurement.

The second shows the number of observations with that SNR value.

The third is the minimum measurement.

The fourth column is the mean.

The fifth column is the standard deviation of the observations.

The sixth column shows the maximum value.

The final column shows the relative weight of the measurements with respect to the best
value, which is assigned a value of 1.00. If there are less than 600 observations for an SNR
value the program will use the next lowest SNR value with more than 600 observations. If no

SNR values have more than 600 observations it will use the default setting.

SkyLink uses the relative SNR in tuning the CCF

5.3.4.2.4.lono Filter
“View” / “GPS” / “lono Filter”
The options available from the lono Filter menu will only be valid if SkyLink is receiving dual
frequency data. Values of the ionospheric delay are derived from this filter. The options
available from the menu are the same as those available in the Code Carrier Filter menu
because the same form of data is used in both filters. The data can be treated in the same

way and therefore the same filters can be used.

5.3.4.2.4.1. Summary
“View” / “GPS” / “lono Filter” / “Summary”
Refer to section 4.3.6.4.4.1 page 101.
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5.3.4.2.4.2.Time Series
“View” / “GPS” / “lono Filter” / “Time Series”
The time series plots for the lono Filter will be noisier than those for the Code Carrier Filter

because they are a combination of the L1 and L2 frequencies. Refer also to section
4.3.6.4.4.2 on page 103.

ﬂlnnusphere Filter Time Series AEIEI

17:13:43 Saturday 1211 Scale : 23m

PRM 01

PRM 04

PRM 05

PRM 07

PRM 11

5.3.4.2.4.3. SNR Weight
“View” / “GPS” / “lono Filter” / “SNR Weight”

As with the Code Carrier Filter, the relative SNR weights are used to fine tune the filter.

5.3.4.2.5.Clock
“View” \ “GPS” \ “Clock”

As can be seen, GPS Time was 13 seconds ahead of UTC Time when this screen dump was

taken.
=loix|

It is possible to include extra clocks in this display by right clicking in the window and selecting
“Add Local...”.

Add Local,..

Enter a name for the clock and the time offset, in the format (hh:mm:ss), then click [OK].
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Local Time Dffset x|

Mame:  |China
Dffzet (hh:mmm:zs]: | +068: 00: 00

ak. I Cancel |

These can be used to provide a local time offset from UTC for the work area.

ol x|
China

Right clicking on the window now provides extra options to “Edit”, “Delete”, or “Hide” the

additional clock(s).

v GPS
W TC
e
Delete
Add Local...
s Hide

5.3.4.2.6.Ephemeris
“View” \ “GPS” \ “Ephemeris”
The Ephemeris window shows the previous 6-hour period. The Ephemeris issue number is

placed at the time when an update was received. The issue number typically increments by 1

but that is not always the =10l x|
case. The majority of 1711 Satudap 1211
] 1 1
updates occur every 2 w1
fiFd : 50
hours. Updates between 1] I
. . al i 14
this period may be due to B 131 : :
L Mow 16:00 14.00 1200
arising SV.

A right-mouse click on the window provides the “Copy” and “Save As...” facilities.
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5.3.4.3.RTCM
“View” \ “RTCM”
If the program is being run to output Option 1 or 2 RTCM messages, then no GPS receiver is
required. Without a GPS receiver it is likely that there will be no almanac data. In that case

many of the RTCM views will either not contain information or will be incomplete.

Likewise if only stations that were defined when configuring the RTCM input will be able to be

seen in the following RTCM windows.

5.3.4.3.1.Constellation
“View” \ “RTCM” \ Constellation
The Constellation window shows the position of the satellites as seen at each of the reference

stations.

@Eonstellation =181

MS750 ch Aberd R 1 Flamb h

The outer ring of each Bullseye

refers to 0° elevation and the

iy
o
o

centre is the zenith. The bottom Bergen

centre of the SV numbers text is

the current position, as shown

@%gﬁﬁﬁ

@

below:

14

The satellite numbers are colour coded.
= Black indicates L1 and L2 corrections are available for use in a calculation.
= Greenindicates L1 data only is available for use.
= Light blue indicates a satellite is expected but no corrections for that satellite have yet
been acquired, which may be due to the satellite being set to unhealthy.
= Dark Blue indicates the SV is below the elevation cut off.

= |f a satellite is disabled in the SV Status dialogue the number appears red.

When the window is resized by click and dragging a corner, the program rearranges the

constellation displays to best fit the available area.
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5.3.4.3.2.Latency
“View” \ “RTCM” \ “Latency”
By default this Window does not show the two columns “Arrival Latency” and “Update

Interval” but a right-mouse click allows them to be added.

Scale k I
Show  # Brrival
Copy Ipdate

The right-mouse click also allows the time scale of the Latency columns to be changed and it

allows the window to be copied to the clipboard.

a0s
Show kW A0S
Copy 120s

1555419 Laency

Baku

Hammertest

Bronroytund 1 E

Rome ]

Cade E

Ariaia : ] E

Camo : —J:
i 108 W0 4 8 12
COen Sm 10

The example above has two rows of information for each dual frequency reference station.
The first row refers to Type 1 messages and the second row refers to Type 15 or 55
messages where applicable. These will only appear once messages have been received.
The Type 1 rows and Type 15/55 rows have different time scales as can be seen at the

bottom of the Latency columns.

The first column after the name of the station will show a green button when the program has
received an RTCM Type 3 Reference Station position message. This only has to happen
once after starting the program. The program will not use RTCM corrections from a reference

station without a Type 3 message having been received.

The “Latency” column shows the correction update rate as a bar. The left-hand edge of the
bar shows how old the current correction was when first received by MultiFix 4. 1t is a

measure of the efficiency of the correction delivery system. (The corrections are time
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stamped with GPS time by the reference station, and as MultiFix 4 also has access to GPS
time the age of the corrections at the time of receipt is known). The right-hand side of the bar
advances until a new correction is received showing the age of the current correction. The

bar also shows a hatched area showing the update rate of the last correction received.

For Type 1 messages:
= Bars will be green if the last correction was received in less than 25 seconds.
= They will be yellow between 25 and 37% Seconds.
= They will be red if older than 37% seconds. After 50 seconds the corrections from

that reference station will no longer be deemed usable.

For Type 15/55 messages:
= The bars will be green if the last correction was received in less than 5 minutes.
=  They will be yellow if received between 5 minutes and 7% minutes.
= They will be red if older than 7¥2 minutes. Type 55 information is considered stale if it

is more than 10 minutes old.

The “Latency” panel has a negative area. Some GPS correction systems (not SkyFix) try to
predict corrections for a point of time in the future when a correction is to be used. If a fast
data transfer system is used the corrections can arrive with a time stamp earlier than current

time, in which case the bar will start in the negative portion of the panel.

The optional “Arrival Latency” and “Update Interval” panels contain data extracted from the
“Latency” panel.

In “Arrival Latency” the right-hand end of the bar shows how old the current corrections were
when received by MultiFix 4.

In “Update Latency” the bar shows how long elapsed between the receipt of the current and

previous correction messages.

The “Satellites” column shows how many satellites (viable for use by MultiFix) can be seen at
each reference station.
The colour coding is: -
= Green - correction data has been received for the expected satellite(s).
=  Yellow - the satellite(s) are unhealthy.
= Dark blue — the satellite(s) is in the high scale factor mode, i.e. the resolution is
32cms as opposed to 2cms. This is usually caused by a rate value greater than
+0.256m/sec.
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= Light blue (Aqua) - no corrections have been received for one or more expected
satellites, i.e. it is missing.

= Red - the satellite(s) has been disabled by the user in the SV Status dialogue.

(Without almanac information, the satellites table will show missing satellites. If there is no

GPS receiver from which to obtain time, the latency information may be incorrect).

5.3.4.3.3.Station
“View” \ “/RTCM” \ “Station”

E'Wnlvu Bay - i, Staton

Epoch | 1606 44 on id Mar 2000 L acation

Message || Time Latency | Percentage Time 16258

Type1 | 1606360 80 TIN HeHuaas Latitude &Z'57T 00119 S

Type 2 | 1606060 B0 7% HeuuasnEg | Longitude || (14" 30'12612°E

lono 1604000 | 1640 TI% tithtgas | Hesght 48

Message |

Postion Atmorphete | Type 1 Type 2 Direct
PAN | Elev. | Azi | Daect | lono Tropa. | Corn, Rate | IDDE | U | SF | Conn Aate | 10DE | Deloy Rate
6 137 " [ | om| 202 981 || 7| o] 43 [0 ooe| cooo| 42 | 1oof cone

n jor FiEY |
14 15 | a8 157 | 2413 a4l | 4100 Q0e0| 107 1] Q12| 0000 108 203| 000278
15 §15° 5| 4567 | 7.2 863 | -4405| Q00| 23 | O Q08| 0000 1 4507| 00038
21 r o0y M| 82 184 4974 | 0066 ® 0 006| 0000 7 31.61 | 000224
2 14 | ®| Aan | ua 39 4R 4244) 5 |0 010| oooo| 54 2345 | 000216
22 oz e
a5 5% 1965° | 2450 | 1198 287 |2} 0142 1 0 Q08| 0OD0| 100 24 58| 000051
= L 06| 265 | 1365 338 4750 Q06| 238 | O Q22| 000D) 237 2649| 000037
3 _ja 133" ] 2991 ] 1920 5.70 17.70] 01%8) 6 | 0 22| 0000| 86 23.75] 000059

The window initially opens showing the first RTCM reference station. To have the window

show data for another station, right click on the window and select the station.

The top left table shows the time tag of the latest messages, the age of the corrections and
the percentage.

For Type 1 messages a percentage of 30 seconds.

For Type 2 messages a percentage of 300 seconds.

For lono (Type 55 or Type 15) messages a percentage of 600 seconds.

Message (Type 16) a percentage of 600 seconds. When received the message will be

displayed at the top of the window and will remain for 10 minutes unless overwritten.

The Location shows the station position as received in the Type 3 message.

The lower table has various sub-sections.

“PRN" is the satellite number.
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“Position” shows the satellites’ positions and if they are rising the elevation is tagged with a .

“Atmosphere” has: -
= “Direct” is the ionospheric delay derived for the present moment from the dual
frequency information. (It will not be present if a single frequency reference station is
selected).
= “lono” is the ionospheric delay for time now from the Klobachar model

=  “Tropo” is the tropospheric delay for time now from the tropospheric model.

“Type 1" has: -
= “Corrn.”, which is the current pseudo-range correction
= “Rate”, which is the rate of change of the pseudo-range correction
= “|ODE", which is the Issue of Data Ephemeris
= “U”, which is the User Differential Range Error, (normally 0)
= “SF” is flagged when the Correction Rate is greater then +0.256 or when the

correction is >+660.

The “Type 2" table will usually only be seen during an Ephemeris change (every 2 hours),
when the mobile’s GPS receiver is using a different Issue of Ephemeris to the reference
station being viewed.

= “Corrn”, which is the correction to the correction based on the difference in IODE.

= “Rate”, which is the rate of change of the correction.

= “|ODE", which is the Issue of Data Ephemeris number.

“Direct” contains the lonospheric delay values and rates as transmitted in the Type 15 or 55

messages. (Without Type 15/55 information the section will be omitted).
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5.3.4.3.4.Performance
“View” \ “/RTCM” \ “Performance”

This window refers to a particular reference station.

. Cairo - Dl Station Perdormance

When first opened it defaults to the first

reference station in the list. To change to %

another station use a right-mouse click and 00:00 0600 200 1860 2400
Latercy " lmﬁ_'_::_‘ira;kn_j
select a different station in the “Station” |

7500+ 75004

dropdown list.

5000- EI.IJJ1|
A right-mouse click also shows that the view el "”‘i
. . 0+ U

window can be copied and saved. T 10 e 30 0 > 2 & @ 1
Ionnﬂml&l!i'il
Avadabi
The RTCM Performance window has two 0000 06 00 1200 1800 7400
) &000 Laency 10000 iE-\-'s Tracked
sections. |

30004 75004

The top is for Type 1 RTCM correction

messages. The bottom for Type 15/55 - m']
lonospheric Delay correction messages. If = '™ :E‘m"
the reference station has not got the & T

0 120 240 30 H:IL UJJ 0 2 4 6 8 10

capability to transmit Type 15 or 55

messages then that part of the window remains blank

The “Availability” bar at the top refers to the current day, midnight to midnight.
= Agrey area indicates a period when the program was not running.
= Ared area indicates when there had been no corrections received from the station for
more than 50 seconds.
= A white area indicates either corrections were present or that time of day has not yet

been reached.
The “Latency” histogram shows how old the corrections from the station were at each epoch,
so if corrections that were 2 seconds old on receipt were received regularly every 6 seconds

the histogram would show a spread from 2 to 8 seconds.

The “SV’s Tracked” histogram shows the spread in the numbers of SV's tracked each epoch.
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The “lono Type 15/55" tables at the bottom show the same information as above for those
message types. The permitted Type 15/55 messages are not considered stale until 600

seconds has elapsed rather than the 50 seconds for the Type 1 messages.

5.3.4.3.5.SkyFix Decoder
“View” \ “RTCM” \ “SkyFix Decoder”
Assuming the SkyFix Decoder option has been enabled and given an IO channel, see Section

5.3.2.3 on page 179, the output from the decoder can be viewed.

The decoder can output “TEST” data on port 4 only. The interval between updates occurs

every 1000 data blocks received and is proportional to the =10/ x|
satellite channel data rate. e o
. . BER Ave. 4
This update rate may be between 2.5 and 6 minutes. Min | 3
Max. 1.2
Yoltage A\?:. 1.0
Min. o7
The BER or Bit Error Rate is typically between 5 and 7. Freqy. Offset 03

The Voltage is the signal strength voltage, <1 volt indicates poor signal level, >2 volts

indicates good signal level.

The Frequency Offset should be in the range +2.50 kHz.
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5.3.5. OPTIONS

File Config Action View

Lock
Colour
Hide Toolbar

5.3.5.1. Lock
“Options” \ “Lock”

Window Help

If the Lock option is chosen “File” and Config” are removed from the menu bar. Whilst locked,

“Options” \ “Lock” changes to “Options” \ “Unlock”. This reinstates “File” and Config”.

5.3.5.2. Colour
“Options” \ “Colour”
If different colour schemes are
required they can be set up here.
Ensure that a false impression is
not given when changing the
colour coding, in particular

relating to errors.

Some of the selections do not

affect all view windows.

e “Main”

Enviroment Colours 7]
— Main | i~ Miseellansou T
Background: : Dutput: M E
Tt {Black = Missing: lﬁ '
M ewtral ’h |
e W l Out of Range: Ih ‘
~Ermrar
o r—
W arking: W ﬂl

“Background” and “Text” change the windows background and text colours.

“Neutral” is used in the Latency window to show period when update may be

expected.

“Link” is not currently used.

e “Error”.

Various windows have stages of error state, these colours relate to them.

“Good”, “Bad” and “Warning”.

e “Miscellaneous”

“Output” as seen in the 10 status and 10 Scroller windows.

“Missing” as seen in the Latency and Constellation windows.
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“Out of Range” as seen in the Latency and Constellation windows when a satellite is

below the mask.

5.3.5.3. Hide Tool Bar
“Options” \ “Hide Tool Bar”
This will hide the shortcut toolbar displayed at the top of the MultiFix screen.
When hidden the option will change to “show toolbar” which will return the toolbar to the

screen when selected.
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5.3.6. WINDOWS

File Config Action View Options Help

Tile
Close All

1 RTCM 1 Out Unchanged - Scrolling 10
2 RTCM 1 Out Type 55 to 15 - Scrolling 10
3 RTCM 1 Out Correct Type 1 - Scrolling |
v'4 RTCM 1 Out Crt Type 1 (Rev Kl) - Scrolling 10
5 RTCM 1 Out Apply Diff Klbuchar - Scrolling 1O
6 RTCM 1 In - Scrolling 1O
710 Status
8 Latency
9 Cadiz - Diff. Station

5.3.6.1. Tile
“Window” \ “Tile”
The tile command causes the application workspace to be reduced to the display area. The
windows that are not minimised are re-sized and fitted into the display area The minimised

windows are neatly stacked along the bottom of the screen.

5.3.6.2. Close All
“Window” \ “Close All”
The close all command does just that. All the windows irrespective of their status will be

closed. As there is no confirmation required, be careful not to use it in error.

5.3.6.3. The Open Windows
The “Window” drop down will also list all the windows currently open. Windows can be
overlain one on top of another and it can be difficult to locate an obscured window. Clicking
the window in the list causes the focus to shift to that window, the title bar is highlighted and it
will come on top of all the other windows. If there is an extended application workspace and
the selected window is off screen, while it will be the window with the focus the display area

will not move to show the window.

If there are more than 9 windows open the bottom line will be “More Windows...” If that is
selected a dialogue is opened listing all the windows. Highlight one of them and close the

dialogue.
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5.3.7. HELP
File Config Action View Options Window
Dongle
Performance
About
5.3.7.1. Dongle
Help” \ “Dongle...” provides the information x|
stating Dongle [D:  G40F87
e which programs the DK2 is authorised to run Timer:
17 of Unlimited
¢ the time limit of the dongle Bz s
« the amount of use the dongle has already had. I3 MultFis 3
X MultiFi 4
KGNS
. . . X SkyMet
SkyLink does not require a dongle. If a dongle is EG;EZS
in the parallel port it will be interrogated as shown < R
opposite. If there is not one there a message will
be posted saying no dongle present.

5.3.7.2. Performance
“Help” \ “Performance”

The Performance window shows how the program is handling the data acquisition and

calculation process with the available i
resources. The window does not take | Leading B
into account other programs that are

| | |

running simultaneously.

Fesponse 20%

The graphs will be green below 50%,

yellow between 50% and 75% and red  p—" ——— m—

when above 75%.

It is important there is enough time for all the processes to be completed in an orderly fashion.
If there are too few resources the position solution may lag. The demand on the processor
can be reduced by accessing only the data from the RTCM reference stations used in the

computations, by having fewer computations and by closing windows.
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The performance information can also be seen in the bar at the bottom of the application

window next to the UTC Time.

5.3.7.3. About

“Help” \ “About...” provides the version number and release date

x

SHULINH Sky Link
FOHEHOH Werzion 1.04
""" 1zt April, 2003
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6.

6.1.

RECEIVER VERIFY (RXV)
INTRODUCTION

Receiver Verify, or RxV, is designed as an additional component to the core MultiFix 4

application and must be used in conjunction with MultiFix 4.

RxV takes in Almanac, Ephemeris, Raw Code and Carrier measurements from multiple GPS
receivers. RxV also requires real-time antenna offset information from the PDS-Lite
application. RxV then combines all off the information into a single set of GPS pseudoranges
for a user-defined location. In this way, any blockage or interference in the GPS signals at an
individual antenna location can be identified and corrected for, providing the user with a

reliable stable and continuous GPS position even in the most difficult of situations.

RxV has been designed in a modular fashion such that data is passed between modules as if
over a computer network. As such RxV must be used with both MultiFix 4 and PDS 2000 in

order to function correctly.

While a single computer can be used for all three, the individual modules can also be run on

different computers provided there is network interconnection available.

RxV is one of a series of programs available in the Zero Suite and this section relates
primarily to RxV although there are some references in the manual to the other programs,

such as MultiFix 4.

The text in this manual conforms to certain conventions

7. All command buttons are shown bold and bracketed with square brackets e.g. [OK],

8. When a keyboard key is represented, it is shown bold and bracketed by greater than and
lesser than symbols e.g. <spacebar>.

9. Each dialogue has a title. When the name is in the text it is underlined e.g. Edit GPS
Receiver.

10.Direct quotations from dialogues or edit control slots are shown in normal text in

guotations, e.g. “IO Channel:”
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6.1.1. RXV APPLICATIONS

Many offshore vessels suffer unavoidable blockage of GPS satellites. Vessels such as Jack
Up drilling rigs, lift boats and constructions barges have overhead obstructions, sometimes
dynamic such as a crane, resulting in no suitable location for the GPS antenna. This can
have serious implications on many projects, often during the most critical phase of the

operation. In the example below a crane barge has four available locations for GPS

antennas.

The two heavy lift cranes cause some obstruction, even when stowed. This can be in the

form of direct blockage or as multipath and is marked in red on the diagram.

Traditionally this would be avoided by raising the antennas on a mast above the level of the

stowed cranes.

AT
A

W
N

/\
N
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When the cranes are operational the masking situation changes. The cranes will be lifted from
their normal location and rise far above the GPS antennas.

It should be noted that in both of the examples that, between them, the array of GPS
antennas has an unobstructed view in all directions. RxV allows the user to combine the
unobstructed views from each antenna to produce a “virtual GPS antenna” at any selected
location. In this way, stable positioning can be maintained throughout any operation, even if

there is masking of the individual antennas.

6.1.2. Operational Theory

A GPS position is derived by combining the individual ranges from each GPS satellite. These
satellite ranges are called Pseudorange as they are not direct measurements of distance but

derived from the travel time of the signals form the GPS.

If the relative location and orientation of the GPS antenna is known, the range can be
transposed to another location over a short range. RxV combines each set of pseudorange in
this way by transposing the observations from each antenna to a common location. The
resultant redundancy can be used to check if any of the transposed pseudoranges are
obviously erroneous, and if so, removed. The remaining pseudoranges are then combined to

derive a set of pseudoranges for a “virtual” antenna at the common location.
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6.2. CONFIGURATION

=)

)

- =
EEEEE -

=
LAMN or RS232
Connection

— MultiFix PDS o

=T [ B ;
| EEEE - - - -
e 1 = 1 | El

I S = R T 5

Figure 13 Example Interconnection with four GPS Receivers and soccer software

In the above example, four separate GPS receivers are being used in various locations
around the vessel. The GPS measurements are transferred back to the RxV module via either
a Local Area Network (LAN) or standard RS-232. If the data is to be transferred over a LAN
then another zero application, Soccer, can be used to convert the serial data output from the

GPS receiver into TCP/IP messages for transfer over the LAN.

It is possible to transfer the data using a number of techniques, including radio modems or
fibre optic cables. The communications structure is based on the system most suitable for the

vessel.

The PDS-Lite module requires inputs from both a pitch and roll sensor and a gyro. The
MultiFix module will also require RTCM corrections, such as those from a 90938 SkyFix

decoder, in order to provide a DGPS solution.
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6.2.1. HARDWARE REQUIREMENTS
RxV requires the following:
A PC running Windows 98, Windows NT or Windows 2000. The minimum recommended PC
is a 350 MHz Pentium Il with 32 MB RAM. A graphics resolution of at least 1024 by 768

pixels is advised in order to achieve maximum clarity of all the graphics displays.

For the installation of the software the PC requires a CD-ROM drive. It is possible to create

installation floppy discs from the installation menu on the CD but 8 floppies are needed.

RxV can use both a single frequency and dual frequency GPS receivers, but will not generate

L2 observations

RxV 1.01 supports the following GPS receivers:

Manufacturer Model Single/Dual Frequency
Ashtech (Thales Navigation) Z Family Dual
Ashtech (Thales Navigation) DG16 Single
Ashtech (Thales Navigation) G12 Single
Ashtech (Thales Navigation) GG24 Single

Trimble BD112 Single
Trimble BD750 Dual
Trimble DSM Single
Trimble DSM212 Single
Trimble SK8 Single
Trimble 4000DS Single
Trimble BD750 Dual
Trimble MS750 Dual
Trimble 4000 SSE Dual
Trimble 4000 SSi Dual
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6.2.2. COMMUNICATIONS NETWORK

The nature of MultiFix RxV requires the GPS receivers to be distributed widely about the

vessel.

Running excessive antenna cables is not usually a viable option due to the potential distances
involved. As an alternative, the data from each receiver can be transmitted back over a serial

connection or LAN.

The simplest solution is to run serial cables from each receiver, however to operate over

longer distances an RS232 to RS422 adapter would be needed.

For installations in remote or inaccessible locations a radio telemetry system, such as the

Thales TracsCOM can be used.

Alternatively a Local Area Network (LAN) can be used. Soccer is used to convert RS232
communications from the GPS Rx to a TCP/IP socket (See Section 7). The data can then be
transmitted over a standard Ethernet network connection. Where space is limited, small serial

to Ethernet converters are also available.

The existing ships IT infrastructure can be used (if available) or standard PC networking

components can be used, including wireless networking products.
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6.2.3. RXV FILES
After installation and after a program run, RxV will have created / stored several files in the

folder selected by the operator for the configuration file.

_|of x|
J File Edit “iew Favorites Tools Help ﬁ
J Back - = - | @ search [Folders £ #History | e OE oy | Ed-

J.ﬂgdress Ia Ry j an HLinks e
. = | MName # | Size | Type |
LD - .Canfiguratiun Marme, rxy 4KB RV File
e .Canfiguratiun Mame, rxv_psk 1KE RXV_P3TFile
RxV Configuration Mame. v _raf 1KE RXVY_RAF File
Configuration Mame. oy _xal 1S KB RxXY_saL File
Select an item bo view its
description. v| 4 | | _,I
|4 object(s) |19.E| KE |Q. My Compuker i

The *.rxv is the core RxV configuration file and is stored in XML format.

rxv_PST is the Persistence file; it is the number, type, position and contents of windows in the
application workspace when a configuration file is saved. It is written when the program is

exited.

rxv_RAF is a GPS almanac. This will be updated as the almanac changes and when the

configuration file is saved.

rxv_XAL file is another GPS almanac. This will be updated as the almanac changes and
when the configuration file is saved. The XAL file is stored as in an XML format for export to

other applications, such as GeoSky 2.

If log files are to be returned for analysis, then ALL the above files should be returned as well.
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6.2.4. TO RUN RXV

RxV can be opened a variety of ways.

Use Windows Explorer to display the contents of the folder containing the RxV program files

and then double-clicking the “Receiver verify” application icon.

Select “Start” \ “Programs” \ “MultiFix 4 Vx.xx" and click “Receiver Verify”.

6.2.5. MULTIFIX CONFIGURATION
In order to derive a position from the RxV output data MultiFix 4 must be used.
A data connection must be established between the two software modules. This can be
either via sockets or through a serial port. If a serial port is used a high baud rate should be
selected (38400 at least).
MultiFix is then configured as per a normal GPS receiver by selecting “Receiver Verify” as the
GPS RXx. type.

6.2.6. INTERFACING TO PDS 2000 LITE
Pitch and Roll sensor information and offset measurements are handled by the PDS 2000 Lite
module. Data is then provided as a 3D model of the relative physical relationship of the GPS
antenna onboard based on their known offsets, the heading of the vessel and the motion of

the vessel (pitch and roll).

The module therefore requires a position input as well as gyrocompass and motion sensor

data and outputs the model as a formatted message to Receiver Verify.

Please refer to the PDS manual for details of configuring PDS 2000 Lite.

The input is then entered into Receiver Verify under Rx Position Input see section 0 for more

details.
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6.3. REAL TIME OPERATION

|: Setup001 - Receiver Verif

=] B4
Iau Config Logger Action View Options Window Help

New
Open...
Save
Save As...

Exit

|: Setup001 - Receiver Verify

= [FIX]
File Logger Action View Options Window Help
14 » comm...
4 Socket...
Rx Position input..
Calculation
Receiver Output.. > New...
1<name> P Edit...
Delete
Receivers...
Parameters...
[ Setup001- Receiver Verify [ZISIX
File Config N[l Action View Options Window Help
Edit
Start
Pause
Resume
Stop
View Logfile Status
|: Setup001- Receiver Verif = [ZIX

File Config Logger WAilIW View Options Window Help
Restart Sockets

REFJ500A - Issue 4 December 2003 Page 220



MULTIFIX 4 USER MANUAL Receiver Verify

|: Setup001 - Receiver Verify EE

File Config Logger Action Options  Window Help

10 4 P Status
GPS [ 3 Sockets
Status P Datagrams
Memory Use Scroller
"| Synch
Clock
Almanac
Ephemeris
Constellation
’ Rx Status
Relative Offsets
Clock Differences
Clock differences PRN
Clock Differences Rx
|: Setup001 - Receiver Verif |=12IX]
File Config Logger Action View Window _ Help
Lock
Colour
Hide Toolbar
" Setup001- Receiver Verif =JFHX
File Config Logger Action View Options Help
Tile
Close All
v'1 10 Status
2 Almanac
3 Constellation
4 Ephemeris

|: Setup001 - Receiver Verify = [FX]

File Config Logger Action View Options Window

Dongle...
Performance
About...
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6.3.1. FILE

|: Setup001 - Receiver Verif ] 9

IHH Config Logger Action View Options Window Help

New
Open...
Save
Save As...

Exit

6.3.1.1. New
“File” \ “New...”

To start a new RxV configuration select this option.

Beware, starting a new configuration will close the existing configuration and assuming the
program is already up and running, it will cease real time operation. A confirmation box will
request confirmation before closing the previous configuration. If the configuration has not

been saved the confirmation box will prompt the user to do so.

At the bottom of the “File” menu is a list of recently used configuration files. Clicking on one

of these files opens up the chosen configuration.

6.3.1.2. Open
“File” \ “Open...”
When opened the program does not know which configuration file to open. Assuming a

previously prepared configuration exists, use this facility to select it.

open 2]
: : . Look ir: | =3 Receiver Verify v| 4= r:jg EZ-
The configuration files have program ! [
Setup00l Fxy

name and version identifiers in a file
header. They also have a configuration
file version number. The program will

not allow configuration files to be

File name:

opened that are not compatible with the ﬂl
. . . Files of type: i ion Fi - Cancel
version of RxV that is currently being e JConiuion Fies o [ e

run. However if the configuration file version is the same they can be used even though

created by a different program version.
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File open can also be accomplished using EI the button.

6.3.1.3. Save
“File” \ “Save”
A configuration is not automatically saved as changes are made, therefore use this facility to
update the configuration file to the current status. If the set up is being undertaken for the first
time and the configuration does not have an identity, the use of “File” \ “Save” will call up the
Save As dialogue. That dialogue requires a name to be entered for the RxV files. Once a
configuration has been named, use of “File” \ “Save” performs the save without calling up the

Save As dialogue.

The name of the current configuration file appears in the application workspace title bar. If
configuration changes are made that have not been saved, that file name has an * appended

to it. After a “File” \ “Save” the * is removed. File saving can also be accomplished using the

] hutton.

6.3.1.4. Save As
“File” \ “Save As...”
If the current configuration is to be saved but not at the expense of overwriting the existing
configuration files, use the “File” \ "Save As...” option. This creates new RxV files and leaves
the previous files as they were. The program immediately commences to use the new files as

the current configuration files.

The Save As dialogue requires the operator to enter a name for the new configuration file. If

an existing file name is entered, the program will overwrite the existing files.

6.3.1.5. Exit
“File” \ “Exit”
This exit route is immediate if no configuration file is loaded.
Confirmation is required if a configuration file is in use. The user will be prompted to save the

configuration if they have not already done so.

If the program is exited using the EI button when the current configuration has not been
saved, a dialogue is presented asking whether to save the configuration prior to exit or
whether to cancel the exit. If there have been no configuration changes then the program will

terminate immediately.
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6.3.2. CONFIGURE

|: Setup001 - Receiver Verify = [FIX]
File Logger Action View Options Window Help
14 » comm...
) Socket...
Rx Position input..
Calculation
Receiver Output.. > New...
1<name> P Edit...
Delete
Receivers...
Parameters...
6.3.2.1.10
HConfigll \ HIO"
6.3.2.1.1.Comm

“Config”\ “IO” \ “Comm..."
Earlier it was explained that the “Programs” / “MultiFix 4 Vx.xx" / “lIO Config” applet needed to
be run after installation to define what ports the computer has available (see section 3.4 on

page 13). The parameters selected there determine the dialogue box that is presented when
“Config”\ “10” \ “Comm...” is selected.

Highlight one of the ports to be used and click [Edit]. This opens another dialogue box for

setting the port parameter settings.

DIGI 3 HE
Click the [Enable] button to activate the port BaudRate: [agop
and set the Baud Rate, Data Bits, Parity and Parity
Stop Bits. ; EEEE
o |
" SPACE Cancel |
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6.3.2.1.2.Sockets
“Config” \ “IO” \ “Socket...”
To be able to distribute and receive data over a network via sockets assumes each computer
has Transmission Control Protocol / Internet Protocol (TCP/IP) installed. Sockets have the

advantage over COM ports in that two or more programs can access the same data.

Sockets can transfer data between programs running on different computers or between two
or more programs running on the same computer. (If a standalone (non-networked) computer
running Windows NT is used and the data is to be shared between multiple programs running

on that PC then the MS Loopback Adapter network adapter must be installed).

The TCP/IP protocol is a family of protocols that allow Internet data communication. Included
in that family are two transport layer protocols, the Transport Control Protocol (TCP) and the

User Datagram Protocol (UDP).

The Transport Control Protocol establishes sessions between a Server and however many
Clients that are accessing that Server. There is continual presence checking and
acknowledging between each Server/Client pairs with messages always received in the order
they were issued. A Server does not have control of the number of Clients that access the
socket on which data is being presented. (It is often perceived that the Server provides data
and the Client receives data, but once the connection is established the link is two-way).

e The User Datagram Protocol does not have the end-to-end checking overhead of the
TCP. Instead packets of data are simply issued to the Internet in either broadcast mode,
where any networked computer on the LAN can receive them, or in addressed mode
where the data packets have headers specifying the addressees for whom the packets
are intended. There is no guarantee with this protocol that the messages will arrive in the
order they were issued. When setting up “Ribbons” to output datagrams a time interval
can be specified to prevent data becoming corrupted, see section on “Ribbons” 7.3.2.2.
Broadcast datagrams cannot pass routers linking Local Area Networks (LAN) unless

specifically configured.

For most situations where Local Area Networks are involved Server / Client TCP sockets are

the best choice Internet transport protocols.
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6.3.2.1.2.1.The RxV Computer as a TCP Client
For a Client to make contact with a Server, the operator must know the IP address (or the
network identification name - see below) of the Server computer and the port number the

Server is outputting the required data on.

Edit Socket Configuration

— Socket — PC Marme:

N Mew

E dit Edit

Delete | Delete |

Ok, I Cancel |
First, in the “PC Names” table click [rrTrE=. [7] =]
[NeW] Mame: i

Address: I

Resolve »» || 33 Literal |
There are two possible ways of Cancel |

defining the server PC.

. . Insert PC Hame K E
If the numerical IP address is known,

) Hame: — [Hill W
enter a PC name in “Name:” and the IP

Address: |1 01.3.230

address in “Address:” and click
Besalve »» I I o LLitera |

Resolve>>]. Click [OK].
[ ] [ ] 0k I Cancel |

If the IP address is not known but the computer’s network identification name is, and if all
computers involved are aware of local naming services (WINS / DNS), then type in the
computer’s name in the “Address:” slot and click [Resolve>>]. Once the computer is found,
its IP address will appear as shown. If required, use [>>Literal] to transfer the name and

address to their named slots. Click [OK].

Mew PC Name H

Marne:

It is normal in a network for computers Address: [nekehilm =l

I 101.2.23 32 Literal |
when the PC is restarted. If the Client K | Cancel |

PC has a numerical entry for the
REFJ500A - Issue 4 December 2003 Page 226

to be allocated new I[P addresses




MULTIFIX 4 USER MANUAL Receiver Verify

address and the Server’'s address has changed, it will not be able to re-locate it. If the Client
PC has the name of the Server PC in the address slot, it will automatically search to re-locate
the Server PC by name. Assuming it is found, the Client PC will obtain the Server PC’s

current address.

Mew Socket H

In the “Sockets” table click [New]. Name: - [RTCH from il
Port: ISDD‘I

Type

Now check the “Client” radio button and select the "PC ic“ent
Sermver

Name:” of the server.  Datagram

PC MName: Inch-hillm v[

Cancel |

Enter the number of the port on which the Server PC is

presenting the data. Change the socket’s default name if required.

6.3.2.1.2.2.The RxV Computer as a TCP Server

If the RxV computer is to be a server then there is no KEELEES [2] ]
need to add the Soccer computer to the PC table; the Neme: [IE@
program already knows the computer’s IP address. This Fark. 5002
can be seen in the window called up by “View” \ TP;.B -
“Sockets”, see 6.3.5.1.2 on page 241. @ Server

" Datagram
In the “Sockets” table click [New]. Give the socket a e tame: - [NOT vaid B
name and enter the Port number that the data will be o] Concel |

output on. Click [OK] to exit.
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6.3.2.1.2.3.Datagrams
It was explained in section 6.3.2.1.2.3 that the User Datagrams Protocol allows packets of
data to be broadcast or to be sent to specific addresses without the overheads associated

with the Transport Control Protocol.

BROADCASTING

RxV cannot give multiple addresses to packets of data so if information is to be made
available to more than one computer in datagrams it must be broadcast on a particular port.
A computer that is broadcasting on a port also listens to all data packets that are received on

that port.
DATAGRAMS TO/FROM A SPECIFIC PC
To transmit to or to receive from a specific computer, (which may itself be broadcasting), a PC

must be set up with a datagram socket where the port number and the PC are identified.

To broadcast datagram packets, click the “Datagram” radio

New Socket
button and select “Broadcast” from the “PC Name:” list.
Mame: ISDCK2
Port: IEDD2
To target one specific PC requires that the Internet address ”:f
Client
of that PC should already have been identified. See £ Server
# Dat
Section 6.3.2.1.2.1 on page 226 for an explanation of i
. PC Name: Broadcast
adding PCs.
oK I Cancel |
Once the PC has been entered in the “PC Names:” table click [New] in the “Sockets” table.
Give the socket a name, [EIELLLEIRLGINELD HE
enter the Port number and | | Sockets - PC Names

Mew

‘nche-hillm'

in the “PC Name list -

Delete |

select the PC.

Click [OK] to exit.

aK | Cancel |

Having set up sockets, the Edit Socket Configuration dialogue now shows the connection(s).
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6.3.2.2. GPS Receiver
“Config” \ “GPS Receiver”

6.3.2.2.1.New Receiver
“Config” \ “GPS Receiver” \ “New...”

This calls up the “New GPS Receiver” dialogue 2] x|
shown opposite. Name: |
Tvpe: {4000 Series (Trimble) =]

It is important that each receiver is given a relevant I0 Channet Iy ore -]
name. As with other name labels, the program
does not use it for receiver recognition purposes

. . . ncillian Fecef
However all of the graphical displays will use the e

_ . . ™ Enabled
given name. It is recommended that the physical aricilary: [4000 Seres (Trmble) =]
location of the antenna is used for the name. E.g. 0 Ehannet |nNone =]
Helideck or starboard bow etc..
0K I Cancel |

In the “Type:” slot, select the receiver that RxV is to

use.

There are various possible selections.

e Z Family (Ashtech)* are dual frequency receivers.

e DG16 (Ashtech) )* is a single frequency receiver

e (G12 (Ashtech) )* is a single frequency receiver

e (GG24 (Ashtech) * is a single frequency receiver and is fitted in the Fugro 90964 units

e 4000 Series (Trimble) refers to either a single frequency 4000DS or a dual frequency
SSE/SSI

e MS750 (Trimble) is a dual frequency receiver

e BD750 (Trimble) is a dual frequency receiver

e BD112 (Trimble)* is a single frequency receiver board fitted to the 90938/F112 SkyFix
decoder.

e DSM212 (Trimble)* is a single frequency receiver.

e DSM (Trimble)* is a single frequency receiver board fitted to 90938/M SkyFix decoder.

e SK8 (Trimble)* is a single frequency receiver board, but not recommended for offshore
work. It has not been tested for full operation.

e Millennium (NovAtel) is a dual frequency receiver
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e Receiver Server is used when the data is not live from an external receiver but is taken
from raw data log files.

e Receiver Verify is used for interfacing to the Receiver Verify (RxV) Module.

e Receiver Server is used when the data is not live from an external receiver but is taken
from another zero application. RxV outputs Receiver Server style data to MultiFix 4 using

the Receiver Verify format..

Please note — Even if a dual frequency receiver is selected, the system will only operate in a

single frequency mode.

In the “I0 Channel:” edit control slot, select the receiver’s port.
The Ancillary Receiver option is used for synchronising GPS measurements over a data link.

It is not used in the current version of RxV.

Note, even though it possible to use dual frequency receivers in RxV, it is not possible to

generate a dual frequency measurement sets for the virtual antenna.

The receivers should be configured as per the MultiFix 4 section and may require third party

software to configure them.

6.3.2.2.2.Editing and Deleting
“Config” \ GPS Receiver” \ “<name>"\ “Edit...” or “Delete”
With GPS Receiver(s) now defined, when “Config” \ “GPS Receiver” is selected, the name (or
names) given to the GPS Receiver(s) now appears in the sub-menu below the “New...” menu

item.

If the set up requires editing, highlight the name of the source and then select the “Edit...”

option.

If the GPS Receiver is no longer in use, again use “Config” \ “GPS” \ “<name>" and select
“Delete”. You will be asked to confirm or cancel the deletion. Be aware that an inappropriate

deletion could impact severely on the normal operation of the program.
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6.3.2.3. Rx Position Input

“Config” \ “Rx Position Input...”

: « . . M R eceiver Position Input d |
This calls up the “Receiver Position Input

d|a|09ue- IE:\.F!HV conhigsStaticConfig. sml

& Saket | [PDS mput 5 B |

The PDS software application will provide [ o |

This is used to define the source of the

real-time antenna offsets.

Cancel |

continuous updates on the relative

positions of each physical GPS antenna, based on measurements from the gyro and pitch/roll
sensors. For static applications and training purposes, the antenna offsets can be entered

using a file. See Appendix C for more details.
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6.3.2.4. Calculation

“Config” \ “Calculation”

6.3.2.4.1.Receivers
i 7
“Config” \  “Calculation” \ Calculiy E 21X

“Receivers...” calls up the Reference Point 10 |41
—Recevers

0021 ~ Port Crane
0032 ~ Heli-deck

0022 ~ Mast i
Each Individual GPS receiver 0035 ~ Sthd Crane Edit...

dialogue opposite.

should be given a unique name. Delete

0.

It is recommended that a

descriptive name, such as the

location of the receiver, is used

e.g. Heli-deck.

Cancel |

It is also recommended that the

same names be used in the PDS-Lite module.

To select a GPS Receiver for the calculation click “ New..”

Each receiver in the calculation must be given a unique N '
Pozition |D: |031
position ID. This must match with the ID associated with the _ .
Receiver: IHeh-deck j

antenna position in the PDS 2000 Lite module.

ak. I Cancel |

Select the desired GPS “Receiver” from the drop down list

(this is based on the GPS receivers already defined).

Each GPS receiver to be used in the calculation should be individually defined in this way.
Settings can be changed at a later stage by using the “Edit..” button, or receivers deleted from

the calculation using the “Delete..” button.

6.3.2.4.2.Parameters
“Config” \ “Calc” \ “Parameters...”

provides the dialogue opposite.

The “Threshold (metres)” Calculation Parameters ed |
option allows the user to set Threzhaold [metres): |1.E1
the rejection criteria for the

_ V¥ Produce data when all 54z solo-tracked Cancel |
calculation process.

Observations with Pseudorange residuals exceeding this threshold will be rejected. A value
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of 2.5m is recommended.
The “Produce data when all SVs solo-tracked” option allows the user to force the software to
continue providing data for each satellite, even if it tracked by only one of the GPS receivers.

This means that no independent checks can be performed on the collected data.

Clicking [OK] exits the dialogue and causes the calculation to commence.
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6.3.2.5. Receiver Output
“Config” \ “Receiver Output...”

The result of the calculation process is a data set created for a virtual GPS receiver.

It is necessary to define the output channel for this  FYSEFRRRFRFRSE 2| %

newly created GPS data. e IData P j

Cancel |

The data can only be used in MultiFix 3 (Ver 1.30 or

later) and MultiFix 4. It is normally output on a socket

but can be sent out on a serial port.
Note that if the data is to be sent out over a serial port a high baud rate should be used
(38400 or more).
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6.3.3. LOGGER

|: Setup001- Receiver Verify M=) 4

File Config

Logger

Edit

Start

Pause

Resume

Stop

View Lodfile Status

Action View Options Window Help

The Logger menu items shown above will change depending on the current state of logging.
If no logging is taking place it will be “Edit” and “Start”, if logging is ongoing it will be “Pause”

and “Stop” and if logging is paused it will be “Resume” and “Stop”.

Zero log files can be read by LOGPUMP and the raw data can be directed back into RxV,
where pseudo-real time observations will be formed. Those pseudo-real time positions can

then be directed from RxV into MultiFix to derive a position.

6.3.3.1. Edit
“Logger” \ “Edit...” calls up the dialogue shown.
Edit Logger HE
Select the “Mode” of logging required. Note R

there are not separate raw and position files, Il =) Raus + Pesiton
the Zero Log (*.zer) files can contain both raw | @R |
= Pasition Only : Ok | Carcel |

measurement and position data. | L |

. . . Browse for Folder
Select the folder into which the logged data is to go
Zera Directary
either by typing in the destination or by using the
- . : = ]
[Browse...] facility. This provides the Browse for E--@@zl
s Devingtall

Folder dialogue. The path can be defined by clicking {0 Everting

on the desired destination folder.

Be aware that typing in a non-existent path will not % ::Cgilr; cll:iles
create a folder. If a new folder is required for data =
. . . . [+ E:
logging it must be created on the desired hard drive - Em] |
with Windows Explorer before logging begins. If a 0K | Cencel |

viable destination is not entered the *.zer log files will

be written into the RxV installation directory..
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When the path and mode of logging have been selected click [OK]

The logging files names are based on the Julian day and time at the time of opening, e.qg.
061-1114, was started at 11:14 UTC on J-day 061.

When a file reaches 1.4 Mbytes in size it will automatically close and a new one will be

created.

6.3.3.2. Starting, Stopping and Pausing

“Logger” \ “Start” is a command.

This will start the logging process. When data is being logged the menu options will change

to “Pause” and “Stop”.

“Pause” will arrest the logging process until “Resume” or “Stop” are selected.

“Resume” will restart logging into the existing file.

“Stop” will close the current log file and stop the logging process.

When logging is started a Logging Schedule file is created (*.RxV_Isd). It is written into the
same folder as the RxV configuration files. This file is needed so that LOGPUMP can be set
up correctly for the output of data as it contains the unique logging Ids for each of the
receivers. The schedule contains the RxV version number and calculation status information.
There is only one file so if logging is stopped and then re-started the existing file is
overwritten. If there have been configuration changes made between one log session and
subsequent log sessions, the Logging Schedule file will only be relevant for the later sessions.
Therefore, if changes are to be made after logging is stopped, use Explorer to make a copy of
the Schedule file and keep a note of the *.zer log files to which it relates. Do not make

configuration changes while logging is on going.

When being archived or when being forwarded for replay analysis, the Schedule file should

be kept with the log files.
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6.3.4. ACTION

|: Setup001 - Receiver Verify = [X]

File Config Logger W\ileJJ8] View Options Window Help

6.3.4.1. Restart Sockets
“Action” \ “Restart Sockets”
On occasion heavy network traffic may lock up TCP\IP socket ports. This option will
reinitialise all currently open sockets without having to restart the software or editing the

configuration files.
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6.3.5. VIEW

|: Setup001 - Receiver Verify EE

File Config Logger Action Options  Window Help

»

10 Status
GPS Sockets
Status P— Datagrams
Scroller

A 4

Memory Use

"| Synch

Clock
Almanac
Ephemeris
Constellation

’ Rx Status

Relative Offsets

Clock Differences
Clock differences PRN
Clock Differences Rx

The items show in brown will only appear if pre-conditions have been met.

“Datagrams” only appears if a UDP socket has been defined

Right-mouse clicking most windows allows the user to customise the display. Where that
customisation is specific to the view window it will be mentioned in the relevant section

dealing with that window.

In common with many Windows programs, RxV allows display windows to be moved outside
the area displayed by the monitor. The application workspace automatically extends and
scroll bars are provided. The scroll bars allow the display area to move around the extended
application workspace. There is no limit on the number of windows of any type that can be
open in the application workspace. Multiple copies of the same window type can be open.
Indeed it will be seen that once a window is open some types of window allow further

selection of the data that is to appear in them.
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Display Area

Extended Application Workspace Horizontal Scroll Bar
Vertical Scroll Bar

Conting WL Eoszs pmure

Figure 14 Windows Extending Beyond the Application Workspace

Most windows can be resized by clicking and dragging the corners or sides. Some windows
that contain text will wrap the text message into the available space. Other windows
containing text will simply be cropped as the window size reduces. Windows containing
graphical information will resize down to a minimum and will then either crop the information

or will introduce scroll bars.
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6.3.5.1. Input / Output
HVieW” \ HIOH

There are three sub-menus and each will call a window to the RxV application workspace.

6.3.5.1.1.Status

This window indicates when there is port B

710 Stalus

activity.

By default the window will contain the ports |Ms7 _ S873bisechS?50 10 bivsee

E||.|| al ]

is at the top followed by streamed socket M s Rk

A
channels, datagram sockets and then the l|| |L|JJ_U4JMIJ1

COMM 1 0 bi/zec COMM 1 152 bit/sec
COM and Digiboard channels.

RxV knows to exist. The “None” I1/O Channel

MM 2 0 bi/eae COMM 2 752 bil/sec

(When setting up Input / Output channels

there is the option to select a dummy channel

“None”. If selected the blue vertical bars would be seen progressing across the None Output

box.)
10 Status EHE
Channels to Yiew:
A right-mouse click calls up the [Channel] button. When this is | [comm 2 ]
) ) ) ) [X DGl 1
clicked the IO Status dialogue is presented. This allows | |®piiz
. [XDIGI 2
channels to be selected or deselected from the status window. [RIDIGH 4
[X|DIGI &
X DIGI &
. . . [X|DIGI 7
In the 10 Status window the latest time is in the centre between R Bic & —

the Input and Output columns. Each box indicates when data ok |

Cancel |

has been input or output, over the last 5 seconds, on that port
by scrolling vertical bars from the centre to the outside edges of the window. The box re-
scales such that the greatest data rate over the last 5 seconds is full scale. The current bit

rate is shown opposite the I/O channel name.
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6.3.5.1.2.Sockets
“View” \ “10” \ “Sockets™
A client socket can have three states, 7 Socket Status (O]

Idle, Connecting and Connected. Hastis hilrmz [10.1.10.45)

SOCKT [Connected)
Client at 5771 on Aberdeen [10.2.127.30)
Idle and Connecting will alternate while connection is trying to Sﬂgﬁgiziegé%%l
be established. There will also be a time countdown to the

next attempt to make contact.

A server socket can have two states,
Idle and Listening.

The Idle status is almost immediately replaced by Listening.

6.3.5.1.3.Datagrams

“View” \ “IO” \ “Datagrams”

|__:-[)ata4.p.1m Status HE=EE
Socket Port 1P Address Packets In | Packets Dut
Datagam - aclive. 5003} 101215 | 3 0
Broadcast - active | 5004 Broadcast | 0 | 0

The Datagram Status window lists all Datagrams in use. The IP address indicates to which
PC a link is in place or if it is transmitting a broadcast message. The “Packets In” and
“Packets Out” window indicates if the datagram is working. If you are receiving data only the
“Packets In” will increase. If you are transmitting to n PCs the “Packets In” will increase at n

times the rate of the “Packets Out”.
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6.3.5.1.4.Scroller
“View” \ “lO” \ “Scroller”
Scroller is able to display any of the inputs and outputs. When first opened the display
defaults to showing the link from the first GPS receiver in the configuration list.. To change to

another 10 Channel or to change the scrolling options, click the right mouse button.

This calls up a menu box, which has “Device”, “Freeze”, “Clear” and e sthd Crane

« ” . Freeze v Heli-deck.
Show” as shown opposite. o Port Crans

Show — » PDS Data

If “Device” is highlighted there is a sub-menu which lists the different input / outputs. Top of
the list are the names given to the each of the GPS receivers. This is followed by the input
from PDS.

If “Freeze” is selected the current window display is held and frozen appears in the windows
title bar. Clicking “Freeze” again unfreezes the display. “Clear” will remove all information

from the current window.

“Show” brings up a new sub-menu with four options: “Input”, “Output”, Text” and “Corrupt”. A
tick next to the option indicates that the relevant information is currently displayed in the

Scroller window. These options may be toggled on/off by left clicking.

The text in the window is bottom justified and colour coded. Green indicates it has been
successfully decoded and passed all parity checks. Red indicates the data is corrupted.
Dark blue is reserved for outputs. When a message is received or sent successfully a black

text line is added as a label. Carriage return and line feed are shown in light grey.

Scroller windows use a lot of resources and should be closed when they are not required.
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6.3.5.2. GPS
“View” \ “GPS”

6.3.5.2.1.Synch
“View” \ “GPS” \ “Synch”
The GPS Synch display can be used to check that =10l %

the time stamped data is being synchronised. The - EEE':E-D
display will flash the result every epoch confirming :g g o

that the data is in synch.

The ID number for each receiver is the internal ID

number associated with the GPS receiver. If all the

data is correctly synchronised then the receiver is marked “Yes”.

The time given at the top of the table is the time for the measurement synchronisation.

6.3.5.2.2.Clock
“View” \ “GPS” \ “Clock”
As can be seen, GPS Time was 13 seconds ahead of UTC Time when this screen dump was

taken.
I [=[

It is possible to include extra clocks in this display by right clicking in the window and selecting
“Add Local...".

Add Local, ..

Enter a name for the clock and the time offset, in the format (hh:mm:ss), then click [OK].
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Local Time Dffset x|

Mame:  |China
Dffzet (hh:mmm:zs]: | +068: 00: 00

ak. I Cancel |

These can be used to provide a local time offset from UTC for the work area.

: Clocks 10l x|

GPS uTC China

Right clicking on the window now provides extra options to “Edit”, “Delete”, or “Hide” the

additional clock(s).

v GPS
W TC
ca
Delete
add Local...
£ Hide
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6.3.5.2.3.Almanac
“View” \ “GPS” \ “Almanac”

7 Almanac =10 x|

15:45 Wednesday 20th March 2002 0

15.00 Now 17.00 1800
HDOP—— PDOP

Mo SWs

15:00 N 17:00 13.00

The almanac view illustrates the computed satellite availability for the virtual antenna, as

defined in the configuration.

The top section of the Almanac window is a bar graph display of the availability of satellites
over the previous 2 hours and the next 4 hours. This can be changed to a 24 hour view using
the right click menu. The 24 hour view shows the current day, from midnight to midnight
UTC.
= The green bars represent healthy satellites above the elevation mask.
= |f an SV is disabled in the “Action” \ “SV Status” dialogue than the bar for that SV will
appear red.
= The grey areas indicate the SV is above the 10° elevation mask at the reference
station but not at the “average position” or the “trial point”. (Note that the minimum
elevation mask is set in the “Config” \ “Calc” \ “Settings” dialogue, (see Section
4.3.3.4.1 on Page 63). By default this is 10° but can be changed resulting in the SV
availability shown in the Almanac window altering.)

= The yellow bars represent unhealthy SV'’s.
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The lower section shows the Number of SV's, PDOP and HDOP on a line graph over the time

period specified.

= The number of satellites available for the selected position calculation is shown as a
solid green line.

= The number of satellites visible at both the reference station(s) and the selected
position is a green dashed line (where applicable).

= PDORP at the selected position as a red dashed line.

= PDOP based on the common satellites above the masks as a red solid line

= HDOP at the selected position is shown as a blue dashed line

=  HDOP based on the common satellites above the masks as a blue solid line

If “Network” is selected the Almanac window is based on the current “average position” or the
“trial point” and will show a green availability bar if there is at least one of the reference
stations that has a common satellite. If the bar is grey then the satellite is available at the

“Average” position or “Trial Point” position but not at any of the reference stations.

It is worth noting that MultiFix 4 uses “Elevation Delta” for rising and setting satellites.
“Elevation Delta” is a variable weighting of the satellite data in the position solution. The
minimum elevation when a satellite starts to be used and the number of degrees above the
minimum at which the satellite attains full weighting are set in the “Config” \ “Calc” \ “Settings”

dialogue referred to above.
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6.3.5.2.4.Ephemeris
“View” \ “GPS” \ “Ephemeris”

The Ephemeris window shows the previous 6-hour period. The Ephemeris issue number is

placed at the time when an update was received. The issue number typically increments by 1

but that is not always the case. The majority of updates occur every 2 hours. Updates

between this period may be due to a rising SV.

A right-mouse click on the window provides the

“Copy” and “Save As...” facilities.
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6.3.5.2.5.Constellation
“View” \ “GPS” \ Constellation

The Constellation window ISR =101 x|
shows the position of the Port Crane Heli-deck Stbd Crane
satellites as seen on each of :

the GPS receivers.

The outer ring of each

Bullseye refers to 0° elevation, the centre is the zenith. The bottom centre of the SV numbers

text is the current position, as shown below

14

The satellite numbers are colour coded.

Green - indicates there are valid measurements available for use in the calculation.
Yellow - indicates there are useable measurements available, but that they are
approaching the residual threshold and may to subject to some level of degradation.
Red - indicates that measurements are available but they exceed the residual
threshold value and are therefore not used in the calculation.

Blue - means that a satellite is expected but no corrections for that satellite have yet
been acquired, which may be due to the satellite being set to unhealthy.

Grey - indicates that a satellite is viewable from just one receiver and will not be

output to MultiFix as it is not possible to check the validity of the measurements.

When the window is resized by click and dragging a corner, the program rearranges the

constellation displays to best fit the available area.
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6.3.5.3. Status

6.3.5.3.1.Status

“View” \ “Status” \ “Rx Status”

The Status display forms the primary display for RxV. The display provides a graphical

summary of the measurement quality provided by each receiver, and the corresponding

availability of data out put.

' Rx S¥ Status ' o []

1

14

5¥ 16

20

21

28

29

3

LY

Receiver

Port Crane Heli-deck. b arst Stbd Crane 5V Median
AMT1 BMNTZ2 AMTZ

0.70

Green indicates there are valid measurements available for use in the calculation.
Yellow indicates there are useable measurements available, but that they are
approaching the residual threshold and may to subject to some level of degradation.
Red indicates that although measurements are available they exceed the residual
threshold value and are not used in the calculation.

Blue means that a satellite is expected but no corrections for that satellite have yet
been acquired, which may be due to the satellite being set to unhealthy.

Grey Indicates that a satellite is viewable from just one receiver and will not be output

to MultiFix as it is not possible to check the validity of the measurements.
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The display has a right click menu allowing the user to configure Sy Sort By ¢ [
Show ¥ v Elevation

the display. The listing of the SVs can be sorted either by PRN
number, for identification purposes, or elevation for monitoring purposes. SVs are listed by

highest elevation first.

The Show menu allows the user to add details to the display, 5y sort By b |

. . Shiow F v Offsets
including the computed “Offsets” and the “Pseudoranges” = Pscudoranges |
Selecting Offsets will show the offset between the transposed pseudorange and the
computed value for the virtual antenna. This is displayed in the individual colour coded status
boxes. The actual computed pseudoranges can also be displayed by selecting

“Pseudoranges”. This will display the computed pseudorange for the virtual antenna position.
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6.3.6. OPTIONS

=21}

File Config Logger Action View Window _ Help

Lock
Colour
Hide Toolbar

6.3.7. Lock
“Options” \ “Lock”
If the Lock option is chosen “File” and Config” are removed from the menu bar. Whilst locked,

“Options” \ “Lock” changes to “Options” \ “Unlock”. This reinstates “File” and Config”.

6.3.8. Colour
“Options" \ “Colour” Environment Colours ilil
. — Mai — Mizcelaneous
If different colour Ea'"k )
ackaground; |
. Output: |Blue -
regimes are | =
. Test: |Black | -
required they can Missing: | Aqua I
Meutral IBIack j
be set up here but Ot of Range: |E| -
P Link: IGreen j I HE J
beware that a false
. . . — Erar
impression is not
oo [Greer <]
iven when
9 Bad: IHed j
i Cancel
changing the colour Warning: [relon =] |
coding. This

particularly relates

to errors.

Some of the selections do not affect all view windows.

e “Main”
“Background” and “Text” change the windows background and text colours.
“Neutral” is used in the Latency window to show period when update may be
expected.
“Link” is not currently used.

e “Error”.
Various windows have stages of error state, these colours relate to them.
“Good”, “Bad” and “Warning”.

¢ “Miscellaneous”

“Output” as seen in the 10 status and 10 Scroller windows.
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“Missing” as seen in the Status and Constellation windows.

“Out of Range” as seen in the Status and Constellation windows

6.3.9. Hide Tool Bar
“Options” \ “Hide Tool Bar”
This will hide the shortcut toolbar displayed at the top of the MultiFix screen.
When hidden the option will change to “show toolbar” which will return the toolbar to the

screen when selected.

6.3.10.WINDOWS

_ Setup001- Receiver Verif |=NFRX

File Config Logger Action View Options Help

Tile
Close All

v'1 10 Status
2 Almanac
3 Constellation
4 Ephemeris

The list will change depending on the number and types of windows that are open at any one

time.

6.3.10.1.Tile
“Window” \ “Tile”
The tile command causes the application workspace to be reduced to the display area. The
windows that are not minimised are fitted into the display area and the minimised windows

are neatly stacked along the bottom of the screen.

6.3.10.2.Close All
“Window” \ “Close All”
The close all command does just that. All the windows irrespective of their status will be

closed. As there is no confirmation required be careful not to use it in error.

6.3.10.3.The Open Windows
The “Window” drop down will also list all the windows currently open. Windows can be
overlain one on top of another and it can be difficult to locate an obscured window. Clicking

the window in the list causes the focus to shift to that window, the title bar is highlighted and it
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will appear on top of all the other windows. If there is an extended application workspace,

and the selected window is off screen, the display area will not move to show the window but
the title bar of the window will still become highlighted.

If there are more than 9 windows open the bottom line of the menu will be “More Windows...”

If this is selected a dialogue opens listing all windows. Highlight one of them and close the
dialogue.
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6.3.11.HELP

|: Setup001 - Receiver Verif =] 4

File Config Logger Action View Options Window

Dongle...
Performance
About...

6.3.11.1.Dongle

“Help”\ “Dongle...” provides the information stating 21|
¢ which programs the DK2 is authorised to run Dongle ID:  EAOFS7
¢ the time limit of the dongle Timer.
15 af Urnlimited
e the amount of use the dongle has already had. Program Authority List
B¢ MultiFix 3
< MultiFix 4
At all times RxV is being run, the dongle is required PRGNS I
) o [ SkyMet
in the computer’s parallel port. If it is removed the % Geresis
program shuts down and an error message is IR
posted.
If the time limit of the dongle expires the program

shuts down and an expiry message is posted.

It is possible to revalidate the dongle by running the PROLIVE program and making a call to
the Technical Support Group. The same program plus a telephone call can also be used to

terminate a dongle so that it is no longer valid and no longer re-charged

The list in the above dialogue requires refers to certain programs in the Zero Suite. SKYNET
is a differential correction monitoring package and GENESIS is a Long Range RTK system

that uses a similar software package to MultiFix

Several other programs in the Zero suite are not listed but they also require a dongle that
must be validated for MultiFix 4. These are POSITIONVIEW, QUAL2 and LOGPUMP. Each
of these 3 programs only requires the dongle when first being run. After the initial validation,

the dongle can be removed.
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6.3.11.2.Performance
“Help” \ “Performance”
The Performance window shows how the program is handling the data acquisition and

calculation process with the available resources. The window does not take into account

other programs that are running =101x]
Loading ok

simultaneously.
The graphs will be green below 50%,
yellow between 50% and 75% and red I I I I I I I I I I

when above 75%. Response 2%

It is important there is enough time for all I II

the processes to be completed in an

orderly fashion. If there are too few resources the position solution may lag. The demand on
the processor can be reduced by accessing only the data from the RTCM reference stations

used in the computations, by having fewer computations and by closing windows.

The performance information can also be seen in the bar at the bottom of the application

window next to the UTC Time.

6.3.11.3.About
“Help” \ “About...” provides the version number and release date

About Receiver Yerify x|

Recerer Werfy
Wersion 1.01
Tzt April, 2003
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6.4. RxV REPLAY
When data has been logged it is possible to re-inject that same information into RxV by using
the program LOG PUMP.

LOG PUMP will read the Zero Log Files recorded by RxV and create outputs, which RxV can

accept as source data.

To optimise the operation of the LOG PUMP program not only must the Zero Log Files be
available but it is essential that the configuration and other associated files are available as

well.

Instructions on the use of LOGPUMP and RxV replay are to be found in Technical Manual

OM-076, which, at time of writing, is at Issue 0.
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7. SOCCER
7.1. INTRODUCTION

Soccer is a communication program that allows data on physical ports to be made available
on Internet TCP/IP sockets and vice versa. Therefore the Soccer program enables a sharing
of resources over a local network of computers using COM ports or sockets, or to one PC
running several programs concurrently. It is a means of streaming raw data to one or more

users.

The text in this manual conforms to certain conventions

11.All command buttons are shown bold and bracketed with square brackets e.g. [OK],

12.When a keyboard key is represented, it is shown bold and bracketed by greater than and
lesser than symbols e.g. <spacebar>.

13.Each dialogue has a title. When the name is in the text it is underlined e.g. Edit GPS
Receiver.

14.Direct quotations from dialogues or edit control slots are shown in normal text in

guotations, e.g. “IO Channel:”
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7.2. CONFIGURATION

7.2.1. HARDWARE REQUIREMENTS

Soccer requires the following:

A PC running Windows 98, Windows NT or Windows 2000 operating system. The minimum
recommended specifications are a 350 MHz Pentium Il processor with 32 MB RAM. A
graphics resolution of at least 1024 by 768 pixels is advised in order to achieve maximum
clarity of all the graphics displays. If Soccer is used in conjunction with MultiFix then please

see MultiFix Hardware Requirements for a list of minimum specifications.

For the installation of the software the PC requires a CD-ROM drive. It is possible to create

installation floppy discs from the installation menu on the CD but 8 floppies are needed.

Assuming data is not being input or output over network sockets, the PC needs a minimum of
2 COM ports. One COM port is used for two-way communications to the GPS receiver and
the second COM port for the input of RTCM corrections. As the second port is for input only it

can also be used to output position messages by using a special breakout cable.

If there is more than one RTCM delivery system, or data is to be output on several ports, then
additional COM ports will normally be required. These can be any proprietary asynchronous
serial board (or PCMCIA card). The Windows drivers for these allow the board’s (or card’s)

ports to be mapped as additional COM ports.

7.2.2. TO RUN SOCCER

Soccer can be opened a variety of ways.

Use Windows Explorer to display the contents of the folder containing the Soccer program

files and double-click the “Soccer” application icon.

Select “Start” \ “Programs” \ “MultiFix 4 Vx.xx" \ “Soccer”.
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7.3. REAL TIME OPERATION

7.3.1. FILE
=Ioix

WConFig Logget Action  View Options  Window  Help
New
Open...
Save
Save As...

Exit

1 CihConfigFiles\Setupl . soc
7.3.1.1. New

“File” \ “New...”

To start a new Soccer configuration select this option.

Be aware that starting a new configuration file will close the existing configuration and cease
real time operation if the program is already in use. Soccer will request confirmation before
closing the existing configuration file and if the configuration has not been saved the user will

again be prompted.

At the bottom of the menu is a list of recently used configuration files. Clicking on one of

these files opens up the chosen configuration.

7.3.1.2. Open
“File” \ “Open...”
When initially opened the program o - 21x)
does not know which configuration file ;Z::Jla —— demoeE
to use. If a previously prepared
configuration exists use this facility to
select it.
The configuration files contain the ™™ |scte0l [_oeen |
program name and version identifiers o | CorfiguraionFe 5| [Ce=]

in a file header. They also include a configuration file version number. The program will not
allow configuration files to be opened that are not compatible with the version of Soccer that
is currently being run. However if the configuration file version is the same they can be used

even though created by a different program version.

File open can also be accomplished using the EI button.
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7.3.1.3. Save
“File” \ “Save”
The configuration file is not automatically saved when changes are made. This facility is
therefore used to update the configuration file with the current settings. If the set-up is being
undertaken for the first time and the configuration file does not have an identity, the use of
“File” \ “Save” will open the Save As dialogue where a file name must be entered. Once a
configuration file has been named, the use of “File” \ “Save” performs a save without calling

up the Save As dialogue.

The name of the current configuration file appears in the application workspace title bar. If
configuration changes are made that have not been saved, that file name has an “*”

appended to it. After using File \Save the “*” is removed. File saving can also be

(L
accomplished using the button.

7.3.1.4. Save As
“File” \ “Save As...”
If the latest configuration is to be saved without overwriting the current configuration file use
the “File” \ "Save As...” option. This gives the option to create a new file leaving the previous

file intact. The program immediately uses the new file as the current configuration file.

The Save As dialogue requires the operator to enter a name for the new configuration file. If

an existing file name is entered the program will overwrite that file.

7.3.1.5. Exit
“File” \ “Exit”
This exit route is immediate if no configuration file is loaded.
Confirmation is required if a configuration file is in use. The user will be prompted to save the

configuration if they have not already done so.

If the program is exited using the EI button when the current configuration has not been
saved, a dialogue is presented asking whether to save the configuration prior to exit or
whether to cancel the exit. If there have been no configuration changes then the program will

terminate immediately.
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7.3.2. CONFIG
Filz | Config Logger  Action  View Options  ‘Window  Help
I0 2
Ribbon k
Text Logger k
7.3.2.1.10
“COnfig” \ HIOH

File | Config Logger Action  View Options  ‘Window Help

Ribbon ] Socket, .,
Text Logger

7.3.2.1.1.Comm
“Config”\ “10” \ “Comm...”
Earlier it was explained that the “Programs” / “MultiFix 4 Vx.xx" / “lIO Config” applet needed to
be run after installation to define what ports the computer has available (see section 3.4 on

page 13). The parameters selected there determine the dialogue box that is presented when

“Config” \ “10” \ “Comm..." is selected.

Highlight one of the ports to be used and click [Edit]. This opens another dialogue box for

setting the port parameter settings.

DIGI 3 2] x|
Click the [Enable] button to activate the port BaudFate:  [3600

and set the Baud Rate, Data Bits, Parity and
Stop Bits.

Parity

& NOMNE
00D
" EVEN
 MARK
" SPACE

Cancel

Ok |
[Fe
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7.3.2.1.2.Sockets
“Config” \ “IO” \ “Socket...”
To be able to distribute and receive data over a network via sockets assumes each computer
has Transmission Control Protocol / Internet Protocol (TCP/IP) installed. Sockets have the

advantage over COM ports in that two or more programs can access the same data.

Sockets can transfer data between programs running on different computers or between two
or more programs running on the same computer. (If a standalone (non-networked) computer
running Windows NT is used and the data is to be shared between multiple programs running

on that PC then the MS Loopback Adapter network adapter must be installed).

The TCP/IP protocol is a family of protocols that allow Internet data communication. Included
in that family are two transport layer protocols, the Transport Control Protocol (TCP) and the
User Datagram Protocol (UDP). Soccer supports both these transport protocols from Version

1.25 onwards.

e The Transport Control Protocol establishes sessions between a Server and however
many Clients that are accessing that Server. There is continual presence checking and
acknowledging between each Server/Client pairs with messages always received in the
order they were issued. A Server does not have control of the number of Clients that
access the socket on which data is being presented. (It is often perceived that the Server
provides data and the Client receives data, but once the connection is established the link
is two-way).

e The User Datagram Protocol does not have the end-to-end checking overhead of the
TCP. Instead packets of data are simply issued to the Internet in either broadcast mode,
where any networked computer on the LAN can receive them, or in addressed mode
where the data packets have headers specifying the addressees for whom the packets
are intended. There is no guarantee with this protocol that the messages will arrive in the
order they were issued. When setting up “Ribbons” to output datagrams a time interval
can be specified to prevent data becoming corrupted, see section on “Ribbons” 7.3.2.2.
Broadcast datagrams cannot pass routers linking Local Area Networks (LAN) unless

specifically configured.

For most situations where Local Area Networks are involved Server / Client TCP sockets are

the best choice Internet transport protocols.

REFJ500A - Issue 4 December 2003 Page 262



MULTIFIX 4 USER MANUAL Soccer

7.3.2.1.2.1.The Soccer Computer as a TCP Client
For a Client to make contact with a Server, the operator must know the IP address (or the
network identification name - see below) of the Server computer and the port number the

Server is outputting the required data.

Edit Socket Configuration

— Socket — PC Marme:

N Mew

E dit Edit

Delete | Delete |

Ok, I Cancel |
First, in the “PC Names” table click [rrTrE=. [7] =]
[NeW] Mame: i

Address: I

Resolve »» || 33 Literal |
There are two possible ways of Cancel |

defining the server PC.

. . Insert PC Hame K E
If the numerical IP address is known,

) Hame: — [Hill W
enter a PC name in “Name:” and the IP

Address: |1 01.3.230

address in “Address:” and click
Besalve »» I I o LLitera |

Resolve>>]. Click [OK].
[ ] [ ] 0k I Cancel |

If the IP address is not known but the computer’s network identification name is, and if all
computers involved are aware of local naming services (WINS / DNS), then type in the
computer’s name in the “Address:” slot and click [Resolve>>]. Once the computer is found,

its IP address will appear as shown. If required, use [>>Literal] to transfer the name and

i ;
address to their named slots. Click ik EE
Mame: I
[OK] Address: |nch-hillm |

101,223 »>> Literal |

when the PC is restarted. If the Client PC has a numerical entry for the address and the

It is normal in a network for computers

to be allocated new IP addresses

Server’'s address has changed, it will not be able to re-locate it. If the Client PC has the name
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of the Server PC in the address slot, it will automatically search to re-locate the Server PC by

name. Assuming it is found, the Client PC will obtain the Server PC’s current address.

Mew Socket H

In the “Sockets” table click [New]. Name: - [RTCH from il
Port: ISDD‘I

Type

Now check the “Client” radio button and select the "PC ic“ent
Sermver

Name:” of the server.  Datagram

PC MName: Inch-hillm v[

Cancel |

Enter the number of the port on which the Server PC is

presenting the data. Change the socket’s default name if required.

7.3.2.1.2.2.The Soccer Computer as a TCP Server

If the Soccer computer is to be a server then there is no | KEELEES [2] ]
need to add the Soccer computer to the PC table; the Neme: [IE@
program already knows the computer’s IP address. This Fark. 5002
can be seen in the window called up by “View” \ TP;.B -
“Sockets”, see 7.3.5.2 on page 273. @ Server

" Datagram
In the “Sockets” table click [New]. Give the socket a e tame: - [NOT vaid B
name and enter the Port number that the data will be o] Concel |

output on. Click [OK] to exit.
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7.3.2.1.2.3.Datagrams
It was explained in section 7.3.2.1.2 that the User Datagrams Protocol allows packets of data
to be broadcast or to be sent to specific addresses without the overheads associated with the

Transport Control Protocol.

BROADCASTING

Soccer cannot give multiple addresses to packets of data so if information is to be made
available to more than one computer in datagrams it must be broadcast on a particular port.
A computer that is broadcasting on a port also listens to all data packets that are received on

that port.
DATAGRAMS TO/FROM A SPECIFIC PC
To transmit to or to receive from a specific computer, (which may itself be broadcasting), a PC

must be set up with a datagram socket where the port number and the PC are identified.

To broadcast datagram packets, click the “Datagram” radio

New Socket
button and select “Broadcast” from the “PC Name:” list.
Mame: ISDCK2
Port: IEDD2
To target one specific PC requires that the Internet address ”:f
Client
of that PC should already have been identified. See £ Server
# Dat
Section 7.3.2.1.2.1 on page 263 for an explanation of i
. PC Name: Broadcast
adding PCs.
oK I Cancel |
Once the PC has been entered in the “PC Names:” table click [New] in the “Sockets” table.
Give the socket a name, |[EIELLLEIRLGIEL] HE
enter the Port number and | [ Sockets - PC Names

Mew

‘nche-hillm'

in the “PC Name list -

Delete |

select the PC.

Click [OK] to exit.

aK | Cancel |

Having set up sockets, the Edit Socket Configuration dialogue now shows the connection(s).
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7.3.2.2. Ribbon

Filz | Config Logger  Action  View Options  ‘Window Help
“Config” \ “Ribbon”

10 v
Texk Logger  k
1 MS750 SERVE
7.3.2.2.1.New ZRTCMDGPS  »

“Config” \ “Ribbon” \ “New...”

In order to output any data from Soccer it is necessary to define a pathway between the
incoming and outgoing data within the program. Data can be output either on a socket port or

an available COM port.
x|

Mame: |[GP5 DATA|

Select “Config” \ “Ribbon” \ “New...” and the New o

Ribbon window (shown right) will appear. Give the Frem: - Jh45750 1N
Tor [ms750 0UT

Lef Lo

ribbon a name and then select the relevant Input and

Output location. - Made:

@ |mmediate

" Interval [5] ID.D'I
QK I Cancel |

The “Mode” section should only be used when

outputting data using datagrams. If using TCP
sockets then the default selection “Immediate” should be used. As datagrams are random
packets of data Soccer allows for an “Interval” to be set to prevent the data becoming
corrupted. This interval refers to the time Soccer waits after receiving incoming packets of
data before re-sending the data out as datagrams. This helps prevent incoming data packets
being randomly split before they are re-sent. It is recommended that the default value 0.01

should be used but this can be increased if corrupted data is seen.

To apply this ribbon click [OK]. From the “View” menu select “IO Status”. The Output

column should show data being output from the program on the relevant port or socket.

7.3.2.3. Test logger
“Config” \ “Text Logger”

File | Config Logger  Action  View Oplions  Window  Help

I 3
Ribbon »
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7.3.2.3.1.New
“Config” \ “Text Logger” \ “New”

Data can be logged as a text file. Any number of Text loggers can be set up to log to separate

files.
New Text Logger ﬂil
Select “New..” to define the file name and locations Name: |
10:
of the log file to be created. Chamnet [\one =]
You will also need to define the 10 channel you wish W Lag Input
™ Log Output
to log.
File: Browsze. .. |
|
Soccer can distinguish between data coming into and
Ok I Catcel |

going out of an 10 port. The user can select to log

with incoming, outgoing or both sets of data.
7.3.3. LOGGER

The Logger menu items will change depending on the current state of logging. If no logging is

occurring it will display “Edit” and “Start”.
File Config | Logger Action View Options Window  Help
Edit
Skark
If logging has been started it will display “Pause” and “Stop”.
File Config | Logger Action  View Options  Window  Help
Pause
Skop

If logging is paused it will display “Resume” and “Stop”.

T

File Config | Logger Action  View Options  Window  Help

Resume
Skop

i

Using this menu Zero files are logged. These files can be read by LOGPUMP (See Section
8)
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where raw data can replayed and directed back into MultiFix regenerating pseudo-real time
positions. Those positions can then be output from MultiFix to QUAL 2 or POSITIONVIEW
software.

It is therefore possible for recoded real-time positions to be compared with regenerated

positions.

7.3.3.1. Edit
Edit Logger llil

“Logger” \ “Edit” calls up the dialogue

shown. Path: ||

Mode: ————— Browsze .. |

" Faw + Position
* Faw Only
Note there are not separate raw and " Pasition Dnly ok | Cancel |

Select the type of logging required.

position files, the Zero Log (*.zer) files

can contain both raw measurement and position data.
Browse for Folder 2] x]

In most cases it is recommended to use the “Raw | Z#oDieston

Only” option. He () =
== ()
{:l Dervlnztal
{:l E\.renting
Select the folder into which the logged data is to go jg i
either by typing in the destination or by using the % Ei\;?::mes
! Fecycled
[Browse...] facility. This provides the Browse for gg Zers
ﬁ ~erologFiles:
Folder dialogue. The path can be defined by e ([E) ’
.53 (F-) LI
clicking on the desired destination folder.
ak. I Cancel |

Be aware that typing in a non-existent path will not

create a folder. If a new folder is required for data logging it must be created on the desired
hard drive with Windows Explorer before logging begins. If a viable destination is not entered
the *.zer log files will be written into the Soccer installation directory.
When the path and mode of logging have been selected click [OK].

The files are named with the Julian day and time at the moment of creation, e.g. 061-1114.

When a file reaches 1.4 Mbytes in size it will automatically close and a new one will be

created.

It should be noted that Soccer file formats are not the same as Soccer 2 file formats.
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7.3.3.2. Starting, Stopping and Pausing

“Logger”\ “Start” is a command.

The same is accomplished using the toolbar button. !l

This will start the logging process. When data is being logged the menu options and toolbar

buttons will change to “Pause” El and “Stop”. !l

“Pause” will arrest the logging process until “Resume” or “Stop” are selected.
“Resume” uses the same button as Start and will restart logging into the existing file.

“Stop” will close the current log file.

When logging is started a Logging Schedule file is created in the same folder as the Soccer
application. This file is needed so that LOGPUMP can be set up correctly for the output of
data. The schedule contains the Soccer version number, reference station and calculation
status information. There is only one file so if logging is stopped and then re-started the
existing file is overwritten.  This means that if configuration changes have been made
between one log session and subsequent log sessions the Logging Schedule file will only be
relevant for the last session. Therefore, if changes are to be made after logging is stopped
use Explorer to make a copy of the Schedule file and keep a note of the *.zer log files to

which it relates. Do not make configuration changes while logging is on going.

When being archived or when being forwarded for replay analysis, the configuration files

(including the schedule file) should be kept with the log files.
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7.3.4. ACTION
File Comfig Logger | Acktion  Miew  Opkions  Window Help
Reskart Sockets

7.3.4.1. Restart Sockets
“Action” \ “Restart Sockets”
On occasion heavy network traffic may lock up TCP\IP socket ports. This option will
reinitialise all currently open sockets without having to restart the software or editing the

configuration files.

7.3.5. VIEW

File <Config Logger Ackion W Options  Window  Help
I Skakus
Sockets
Dakagram Skakus
Scroller

Text Logaing

Petrformance

Right-mouse clicking most windows allows the user to customise the display. Where that
customisation is specific to the view window it will be mentioned in the relevant section in the

manual. Several windows share the same two facilities of “Copy” and to “Save As...".

“Copy” places a bitmap of the window onto the clipboard from where it can be pasted into

another application.

“Save As...” allows an html or bitmap file of the view window to be saved. By default the files
will be placed in the folder that contains the Soccer configuration file. The bitmap files are
saved as *.bmp images but the html file does not contain images but instead has links to the
images, so when Soccer saves an html file the bitmaps are saved as well. When an html file
is saved a Zero HTML Association file is also created. If the html file is deleted the

associated bit maps are deleted as well

In common with many Windows programs, Soccer allows display windows to be moved
outside the area displayed by the monitor. The application workspace automatically extends

and scroll bars are provided. The scroll bars allow the display area to move around the
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extended application workspace. There is no limit on the number of windows of any type that
can be open in the application workspace. Multiple copies of the same window type can be
open. Indeed it will be seen that once a window is open some types of window allow further

selection of the data that is to appear in them.

Display Area

Extended Application Workspace Horizontal Scroll Bar
Vertical Scroll Bar

b Setup001 - Soccer

ile Config Logger Action\ View Options Window Help
2=l

Coaang 129 W [ Respomse s 1 o525 pm v

Figure 15 Windows Extending Beyond the Application Workspace

Most windows can be resized by clicking and dragging the corners or sides. Some windows
that contain text will wrap the text message into the available space. Other windows
containing text will simply be cropped as the window size reduces. Windows containing
graphical information will resize down to a minimum and will then either crop the information

or will introduce scroll bars.
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7.3.5.1.10 Status
“View” \ “lO Status”

This window indicates when there is

L 10 Status =] 3
port activity. Input Dutput
hare 0 bit'zec Mone 0 _bit/sec
By default the window will contain the
pOftS Soccer knows to exist. The 5750 | 5873 bit’sec M5TE0 10 bit/sec
“None” 1/0 Channel is at the top |, |i| [ ||[ |ii,|ii |
followed by streamed socket channels, = 2140 bitseq ADRE L btle
datagram sockets and then the COM i¥ |L|,], | |,||||l|||
and Dlglboard channels. CObM 1 0 bit/zec COMM 1 152 hit/sec
COMM 2 0 bit/zec COMM 2 752 hit/sec

(When setting up Input / Output

channels there is the option to select a

dummy channel “None”. If selected the blue vertical bars would be seen progressing across

the None Output box.)
10 Status EHE

Channels to Yiew:

A right-mouse click calls up the [Channel] button. When this is | [comm 2 ]
) ] ) ) [XDIGI 1
clicked the IO Status dialogue is presented. This allows | |®piiz
. [XDIGI 2
channels to be selected or deselected from the status window. [RIDIGI 4
[X|DIGI &
X DIGI &
[X|DIGI 7

X DIGI & >

In the 1O Status window the latest time is in the centre between

the Input and Output columns. Each box indicates when data ok |

Cancel |

has been input or output, over the last 5 seconds, on that port
by scrolling vertical bars from the centre to the outside edges of the window. The box re-
scales such that the greatest data rate over the last 5 seconds is full scale. The current bit

rate is shown opposite the I/O channel name.
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7.3.5.2. Sockets
“View” \ “Sockets™

A client socket can have three conditions,

Idle, Connecting and Connected. =loix|
Hast iz hiln2 (101,10 46)
SOCK1 [Connected)

. . . . . . Clhent at 5771 on Aberdean (10.2 127.30)
Idle and Connecting will alternate while connection is trying to

SOCK2 [Listening]
be established. There will also be a time countdown to the Server & 5002
next attempt to make contact.
A server socket can have two conditions,
Idle and Listening.
The Idle status is almost immediately replaced by Listening.
7.3.5.3. Datagram Status
“View” \ “Datagram Status”
Lol
Socket Port 1P Add Packets In | Packets Dut
Dalagyiam - active 5003 | 101218 3 0
Bioadcast - active 5004 Bioadcast | 0 0

The Datagram Status window lists all Datagrams in use. The IP address indicates to which
PC a link is in place or if it is transmitting a broadcast message. The “Packets In” and
“Packets Out” window indicates if the datagram is working. If you are receiving data only the
“Packets In” will increase. If you are transmitting to n PCs the “Packets In” will increase at n

times the rate of the “Packets Out”.
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7.3.5.4. Scroller
“View” \ “Scroller”
Scroller is able to display any data that is input or output in Soccer. When first opened the
display defaults to showing the link to/from the GPS receiver. To change to another 10

Channel or to change the scrolling options, click the right mouse button.

This calls up a menu box, which has “Device”, “Freeze”, “Clear” and “Show” as shown below.

Device  #

Freeze

Clear

Show
If “Device” is highlighted there is a sub-menu which lists the P
different input / outputs. Top of the list is the name given to Freeze v RTCM DGPS

Clear

the GPS receiver. This is followed by the RTCM source(s) o ,
ay

and then by the output(s).

If “Freeze” is selected the current window display is held and frozen appears in the windows
title bar. Clicking “Freeze” again unfreezes the display. “Clear” will remove all information

from the current window.

“Show” brings up a new sub-menu with four options: “Input”, Device *
“Output”, Text” and “Corrupt”. A tick next to the option indicates EEEZE
ear
that the relevant information is currently displayed in the Scroller Sy Input
window. These options may be toggled on or off by left clicking. v Output
v Texk
v Corrupk

The text in the window is bottom justified and colour coded. Green indicates it has been
successfully decoded and passed all parity checks, red indicates the data is corrupted and

dark blue is reserved for the outputs, see 7.3.5.4.2.
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Soccer

7.3.5.4.1.RTCM Input

7.3.5.4.2.0utput Strings

7.3.5.5. Text Logging

“View” \ “Text Logging”

=lolx|
koDl s e, W LAIDNE. T8 bt

o FEC. AP ABID.. B AL AR AL ZEB3E. A (LA .. @l dp.. . BIL.
@ e K G A EOL s @ @@ Ao Oh.m @, .. =D&

3@, L AT P B Al @ BTG F AU ALD L @GC k...

If

£ AL @G A Bk A @ BP0 @ A ¢] Al yO+ATE @ < wi
B0 ADEZ . @CE Al A =43H ATEH 0L AL ERE,
AS| st uE S REIE ANHICSE R —@93@ TR e | R B

CATZ - pA wictabe Dle. 2w L0 7|E?}59|}@SH SR ctaby| @28 il 7. 32E
£ K

. <kabe i

~<en....L [.CH SV EL#Z CODE SMR/LZ 10D URA 116 370 C/E 38418133 2 2 2 2/90
C/E AE 18 2 313 75/206 C/E 5347 202 2iF.U 2 . £

L EETL T B LM e @) e D =g 0.8

S el
“ArEaf AR @] @ ATjE
corr. P I B A RS

. E 4 (@] Firr]. @00
.@633@ Ardors -~ @ =05 W SL3E
...... Aul3E 08 <l

“Dlh{: BPER,

i, b @K@ o i ~@Cf. o

i. (3 3303 AT]T S0 wictabe DL v w170 7D||.}.5.IF| @SHICIW’ <If>
e @zAI0 K7L > Btaby SR v N A B @ [IIf
........ <tabx<lfe
L g..<crec. CH SY ELA&Z CODE SMRALZ 10D UR& 116 370 C/E 3847 193 2
202 280 C/E FFAME 18 2 313 Y5408 C/E B3/47 202 Z4E. W AIDm.. g 20 kb
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116 B/7 C/E 3919153 2 2 2 4/87 C/E 4019 18 2 3 13 78202 C/E B4M8 202 20
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Text Logging is not currently functional.
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7.3.6. OPTIONS

File Config Logger Action Wiew | Options Window Help
Lack,
Colour
Hide Toolbar

7.3.6.1. Lock
“Options” \ “Lock”
If the Lock option is chosen “File” and Config” are removed from the menu bar. Whilst locked,

“Options” \ “Lock” changes to “Options” \ “Unlock”.  This reinstates “File” and Config” if

selected.
7.3.6.2. Colour
“Options” \ “Colour”
Enviroment Colours
If different colour schemes are M Miscslinzou ;
| |
required they can be set up here. B graunl , Output: [Elue -
. L Test: [Black - |
Ensure that a false impression is T B I issing [Aqua -l
Mewtral ina_'r' - l |
i i | Out of Range: =
not given when changing the T Tra— | ut of Fiange: [Elue | ‘
colour coding, in particular e
relating to errors. Good: [Green |
Bad:IFled 'l
. Cancel |
) i arming: iYe"Uw vl
Some of the selections do not

affect all view windows.

e “Main”
“Background” and “Text” change the windows background and text colours.
“Neutral” is used in the Latency window to show period when update may be
expected.
“Link” is not currently used.

e “Error”.

Various windows have stages of error state, these colours relate to them.
“Good”, “Bad” and “Warning”.

o “Miscellaneous”
“Output” as seen in the 1O status and 10 Scroller windows.

“Missing” as seen in the Latency and Constellation windows.
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“Out of Range” as seen in the Latency and Constellation windows when a satellite is

below the mask.

7.3.6.3. Hide Tool Bar
“Options” \ “Hide Tool Bar”
This will hide the shortcut toolbar displayed at the top of the MultiFix screen.
When hidden the option will change to “show toolbar” which will return the toolbar to

the screen when selected.

7.3.7. WINDOWS

File Config Logger Action Yiew Options | Window Help
Tile
Close all

v 1 I Skakus
Z M5750 SERYE - Scroling I
3 Socket Status
4 RTCM DEPS - Scroling IO
5 Text Logging
& Performance
7 Dakagram Skakus

The list will change depending on the number and types of windows that are open at any one

time.

7.3.7.1. Tile
“Window” \ “Tile”
The tile command causes the application workspace to be reduced to the display area. The
windows that are not minimised are fitted into the display area and the minimised windows

are neatly stacked along the bottom of the screen.

7.3.7.2.Close All
“Window” \ “Close All”
The close all command closes all windows irrespective of their status. As there is no

confirmation required be careful not to use it in error.

7.3.7.3. The Open Windows
The “Window” drop down will also list all the windows currently open. Windows can be
overlain one on top of another and it can be difficult to locate an obscured window. Clicking

the window in the list causes the focus to shift to that window, the title bar is highlighted and it
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will appear on top of all the other windows. If there is an extended application workspace,

and the selected window is off screen, the display area will not move to show the window but
the title bar of the window will still become highlighted.

If there are more than 9 windows open the bottom line of the menu will be “More Windows...”

If this is selected a dialogue opens listing all windows. Highlight one of them and close the
dialogue.
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7.3.8. HELP
File Config Logger Acktion View Options Window | Help
Dongle. ..
Petfarmance
About. ..
7.3.8.1. Dongle
“Help”\ “Dongle...”
Provides the information stating: 20|
e Which programs the DK2 is authorised to run DongleID:  B40F87
e The time limit of the dongle Timer:
& of Unlimited
e The amount of use the dongle has already had. ey e e
X tultFiz 3
X tultFi: 4
At all times Soccer is being run the dongle is KGNS
. . . SkyM
required in the computer's parallel port. If it is Eﬁeie:its
removed the program shuts down and an error < it
message is posted.
If the time limit of the dongle expires the program

shuts down and an expiry message is posted.

It is possible to revalidate the dongle by running the PROLIVE program and making a call to
the Technical Support Group. The same program plus a telephone call can also be used to

terminate a dongle so that it is no longer valid and no longer re-charged.

The list in the above dialogue requires refers to certain programs in the Zero Suite. SKYNET
is a differential correction monitoring package, GENESIS is a Long Range RTK system that
uses a similar software package to MultiFix, and RXV is a program called RECEIVER
VERIFY which is described in Section 6.

Several other programs in the Zero suite are not listed which also require a dongle validated
for Soccer. These are POSITIONVIEW, QUAL2 and LOGPUMP. Each of these 3 programs

only requires the dongle when first being run. After that the dongle can be removed.
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7.3.8.2. Performance

“Help” \ “Performance” ol

The Performance window shows how the [“*% 2

program is handling the data acquisition and l 1 I 1 __I i ll 1 l I

. . . Aesponie 16%
calculation process with the available [

resources. The window does not take into LL_I_l L._l_l__

account other programs that are running simultaneously.
The graphs will be green below 50%, yellow between 50% and 75% and red when above
75%.

It is important there is enough time for all the processes to be completed in an orderly fashion.
If there are too few resources the position solution may lag. The demand on the processor
can be reduced by accessing only the data from the RTCM reference stations used in the

computations, by having fewer computations and by closing windows.

The performance information can also be seen in the bar at the bottom of the application

window next to the UTC Time.

7.3.8.3. About

“Help” \ “About...” provides the version number and release date

About Soccer x|

Soccer
Werzion 1.04
1t April, 2003
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7.4.

SOCCER AND MULTIFIX 4

MultiFix takes in data from a GPS receiver and from a RTCM data link in order to compute a
position.

Using MultiFix on its own it is not possible to make the GPS or RTCM data available to other
programs. If another MultiFix user requires raw data it is necessary to set up an entirely new
hardware configuration for that program. Simply put, the raw data being input into the

program cannot be ‘shared’ which this may present problems with regard to available

resources.
PC1
GPS — 1P
RTC ———» MultiFix 4 »  Position
String
Othe ————P

Figure 16 Outputs Available from Soccer

To overcome the problem of sharing data the Soccer application can be used to receive the
GPS pseudo-ranges and RTCM corrections. Pathways (ribbons) are then established within
the Soccer program to enable any of this data to be made available to multiple users on a

local network via socket connections.

The diagram shown overleaf shows only one copy of Soccer running on each computer, but

there can be several Soccer applications running on the same PC.
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GPS q >
- Position
» b
RTCM »| Soccer > MultiFix 4 > Sting
Other »
»
: >
— P MultiFix 4 »  Position
- String
T
P
[
| ! :
T T
P
oo
1 } :
B
T
1 1 PCn
| I
I } :
! 1
L
| |
i bommmeo | MultiFix 4 » Position
L » String

Figure 17 Outputs Available from Soccer Configuration

Connect up the hardware as per the instructions outlined in section 0. Then run up the

Soccer program by clicking “Start” \ “Programs” \ “MultiFix 4 Vx.xx" \ “Soccer”.

It is first necessary to configure the COM ports. Click on “Config” \ “10” \ “Comm..."” select the
desired COM ports, click [Enable] then set the correct Baud Rates and Parity. This
procedure is also described in section 4.3.3.1.1 on page 53. From the “View” menu select “|O

Status”. The Input column should show data being input into the program on the relevant

COM ports.
New Ribbon (2] ]
In order to output the raw data from Soccer, it is Name: [GPS Data
necessary to define a pathway within the program. It 10: -
should be remembered that any data could be output Te: I?:ii:e i
either on a socket or an available COM port.
[ ok | Cancel |
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Select “Config” \ “Ribbon” \ “New...” and the New Ribbon window will appear. Give it a name
and then select the relevant Input and Output location. To apply this ribbon click [OK]. From
the “View” menu select “IO Status”. The Output column should show data being output from

the program on the relevant port or socket.

“Config” \ “lO” \ “Sockets...” defines the socket (which may also be regarded as a virtual port)
that the data will be output on. The configuration of sockets within Soccer is described in
Section 7.3.2.1.2 on page 262.

It should be noted that the name and IP address of the host
ozt iz hillm RRC

computer is always displayed in the Socket Status window. This

can be accessed by clicking “View” \ “Sockets”.
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8. LOG PUMP

8.1. INTRODUCTION
Log Pump and MultiFix 4 are two of the applications in the Zero Suite of applications. MultiFix
4 is able to form differential lono-free solutions of position given data from a GPS receiver and
Type 1, 2, 3 and 15 or 55 RTCM Type messages. It also has the ability to record data from
its GPS receiver and any RTCM sources to which it is interfaced and to log the position
solutions. Log Pump can read and output the recorded data and pass it back into MultiFix 4
where re-computations can be performed in pseudo-real time. Log Pump also has the facility

to output the logged positions to Qual 2, where they can be statistically analysed.

This section covers the configuration and operation of the Lop Pump application and specific
points of note for the configuration of the MultiFix 4 application. For complete advice on the

set up and operation of the MultiFix 4 program see Section 4.

In common with other Zero programs

e There is no limit on the number of RTCM correction systems.

e There is no limit on the number of RTCM differential reference stations.
e There is no limit on the number of outputs

e There is no limit on the number of view windows

e Many view windows can be customised

The text in this manual conforms to certain conventions.
= All dialogue command buttons are shown bold and square bracketed, e.g. [OK].
= When a keyboard key is represented, it is shown bold and bracketed by greater than
and lesser than symbols e.g. <spacebar>.
= Direct quotations from dialogues or edit control slots are shown in normal text in

guotations, e.g. “IO Channel:”
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8.2. CONFIGURATION
8.2.1. HARDWARE INTERCONNECTION

MFIX/4 GPS Rx an Sacket A MFIX/4

RTCMon Socket B ‘
RTCM on Socket B ‘

Computer 1 Computer 2

Figure 18 Example Configuration for Re-computation of Position Solutions

MFIX/4 QUAL2

T New solution positions
Q >

Original solution positions

Computer 1 Computer 2

Figure 19 Example Configuration for Comparison of Position Solutions in Qual 2

Note: - Log Pump and MultiFix 4 do not have to be run on the same computer. They can be run on

independent computers with the data transferred between them, usually using sockets.
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8.2.2. HARDWARE REQUIREMENT

Log Pump requires the following:

A PC running Windows 98, Windows 2000 or Windows NT.

The PC will preferably be a PII or faster. A graphics resolution of at least 1024 by 768 pixels
is recommended in order to achieve maximum clarity of all the graphics displays. A faster
machine with more memory may be required if MultiFix 4 is to be used, See Section 4.2.3. It
is recommended that the PC has network capabilities so sockets can be used for outputting

data.

For the installation of the software the PC requires a CD-ROM drive. It is possible to create

installation floppy discs from the installation menu on the CD but 8 floppies are needed.

Assuming data is not being input or output over network sockets, the PC needs a minimum of
2 COM ports. One COM port is used for two-way communications to the GPS receiver and
the second COM port for the input of RTCM corrections. As the second port is for input only it

can also be used to output position messages by using a special breakout cable.

If there is more than one RTCM delivery system, or data is to be output on several ports, then
additional COM ports will normally be required. These can be any proprietary asynchronous
serial board (or PCMCIA card). The Windows drivers for these allow the board’s (or card’s)

ports to be mapped as additional COM ports.

8.2.3. LOG PUMP FILES
Log Pump has its own configuration and persistence files that are normally stored in the folder
into which the application was installed. The persistence file contains the number, type,
position and contents of windows in the application workspace when a configuration file is

saved. Itis also written when the program is exited.

Log Pump reads the *.zer files written by MultiFix 4. Zero log files are named using the Julian

day and time when opened.
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8.3. REAL TIME OPERATION

Log Pump can be opened a variety of ways.

Use Windows Explorer to display the contents of the folder containing the Log Pump program

files and then double-clicking the “Log Pump” application icon.

Drag the “Log Pump” application icon from the Windows Explorer window onto the desktop to

create a shortcut. Thereafter double-click the shortcut.

Use “Start” \ “Programs” \ “Zero” and click “Log Pump”.

0 Setup001- Zero Log Pump =]}
lﬂﬂ Config Items Playback Action View Options Window Help
New
Qpen...
Save
Save As...
Exit
o Setup001- Zero Log Pump [=1FIX]
File Items Playback Action View Options Window Help
10 P | comm
Files Socket
Replay Time
OSempOOl- Zero Log Pump [ 24
File Config Playback Action View Options Window Help
GPSRx P New
RTCM »
Compress > 1 <name> >
Position PR Delete
10 M New
1<name> P Edit
Delete
New
1<name> P Edit
Delete
> New
1<name> P Edit
Delete
Tl New
1 <name> P Edit
Delete
@ Setup001- Zero Log Pump =] X4

File Config Items [HEWIEWY Action View Options Window Help

Play
FastForward
Pause

Stop

() Setup001- Zero Log Pump =]

File Config Items Playback| @AM View Options Window Help
Restart Sockets
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Log Pump

[=[IX]

O Setup001- Zero Log Pump
File Config Items Playback Action

Options _ Window _Help

10 P P status
Files Socket
Position Datagram
Ephemeris Scroller

O Setup001- Zero Log Pum =TI

File Config Items Playback Action View Window Help

Lock
Colour
Hide Toolbar

O Setup001- Zero Log Pum [=]I¥]
File Config Items Playback Action View Options mm Help

Tile
Close All

1 Files
v’ 2 Position Out - Position
310 Status

=1=1X

@ Setup001- Zero Log Pump
File Config Items Playback Action View Options Window

Dongle
About
Performance

Figure 20 Log Pump Menu Layout
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D Setup001- Zero Log Pump [ 24

lﬂu Config Items Playback Action View Options Window Help
New
Qpen...
Save
Save As...
Exit

8.3.1.1. New
“File” \ “New..."

To start a new Log Pump configuration select this option.

Be aware that starting a new configuration will close the existing configuration and the

program will cease outputting data.

At the bottom of the “File” menu is a list of recently used configuration files. Clicking on one
of these files opens up the chosen configuration.
8.3.1.2. Open
“File” \ “Open...”
When opened the program does not know which configuration file to open. Assuming a

previously prepared configuration exists, use this facility to select it.

The configuration files have program | Leekin | Logpume o = B crE-
name and version identifiers in a file e seuptor

header. They also have a configuration

file version number. The program will

not allow configuration files to be

opened that are not compatible with the  Filename:  [Senpooi Open |
version of Log Pump that is currently | Fiesottee [SSREETITES ﬂl

being run. However if the configuration file version is the same they can be used even though

created by a different program version.

File open can also be accomplished using EI the button.
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8.3.1.3. Save
“File” \ “Save”
A configuration is not automatically saved as changes are made, therefore use this facility to
update the configuration file to the current status. If the set up is being undertaken for the first
time and the configuration does not have an identity, the use of “File” \ “Save” will call up the
Save As dialogue. That dialogue requires a name to be entered for the Log Pump files.
Once a configuration has been named, use of “File” \ “Save” performs the save without calling

up the Save As dialogue.

The name of the current configuration file appears in the application workspace title bar. If
configuration changes are made that have not been saved, that file name has an * appended
to it. After a File \Save the * is removed. File saving can also be accomplished using the

LI} hutton.

8.3.1.4. Save As
“File” \ “Save As...”
If the current configuration is to be saved but not at the expense of overwriting the existing
configuration files, use the “File” \ "Save As...” option. This creates new configuration files
and leaves the previous files as they were. The program immediately commences to use the

new files as the current configuration files.

The Save As dialogue requires the operator to enter a name for the new configuration file. If

an existing file name is entered, the program will overwrite the existing files.

8.3.1.5. Exit
“File” \ “Exit”
This exit route is immediate if no configuration file is loaded.
Confirmation is required if a configuration file is in use. The user will be prompted to save the

configuration if they have not already done so.

If the program is exited using the EI button when the current configuration has not been
saved, a dialogue is presented asking whether to save the configuration prior to exit or
whether to cancel the exit. If there have been no configuration changes then the program will

terminate immediately.
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8.3.2. CONFIGURE

o Setup001- Zero Log Pump [=1FIX]
File

ltems Playback Action View Options Window Help
b —

10
Files

Replay Time

Comm
Socket

8.3.2.1.10
uconﬁgn \ ulon

8.3.2.1.1.Comm
“Config”\ “IO” \ “Comm..."
Earlier it was explained that the “Programs” / “MultiFix 4 Vx.xx" / “lO Config” applet needed to

be run after installation to define what ports the computer has available (see section 3.4 on

page 13). The parameters selected there determine the dialogue box that is presented when
“Config”\ “10” \ “Comm...” is selected.

Communications Ports H

Edit |

Highlight one of the ports to be used and click
[Edit]. This opens another dialogue box for

setting the port parameter settings.

Cancel |
DGl 1
Click the [Enable] button to activate the port Beudfiaer [800 2]

and set the Baud Rate, Data Bits, Parity and
Stop Bits.

Earity
& HEHE
N i} 0}
£ EVEN
O MERK

1 SPAE Cancel |
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8.3.2.1.2.Sockets
“Config” \ “10” \ “Socket...”
To be able to distribute and receive data over a network via sockets assumes each computer
has Transmission Control Protocol / Internet Protocol (TCP/IP) installed. Sockets have the

advantage over COM ports in that two or more programs can access the same data.

Sockets can transfer data between programs running on different computers or between two
or more programs running on the same computer. (If a standalone (non-networked) computer
running Windows NT is used and the data is to be shared between multiple programs running

on that PC then the MS Loopback Adapter network adapter must be installed).

The TCP/IP protocol is a family of protocols that allow Internet data communication. Included
in that family are two transport layer protocols, the Transport Control Protocol (TCP) and the

User Datagram Protocol (UDP).

The Transport Control Protocol establishes sessions between a Server and however many
Clients that are accessing that Server. There is continual presence checking and
acknowledging between each Server/Client pairs with messages always received in the order
they were issued. A Server does not have control of the number of Clients that access the
socket on which data is being presented. (It is often perceived that the Server provides data
and the Client receives data, but once the connection is established the link is two-way).

The User Datagram Protocol does not have the end-to-end checking overhead of the TCP.
Instead packets of data are simply issued to the Internet in either broadcast mode, where any
networked computer on the LAN can receive them, or in addressed mode where the data
packets have headers specifying the addressees for whom the packets are intended. There
is no guarantee with this protocol that the messages will arrive in the order they were issued.
When setting up “Ribbons” to output datagrams a time interval can be specified to prevent
data becoming corrupted, see section on “Ribbons” 7.3.2.2. Broadcast datagrams cannot

pass routers linking Local Area Networks (LAN) unless specifically configured.

For most situations where Local Area Networks are involved Server / Client TCP sockets are

the best choice Internet transport protocols.
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8.3.2.1.2.1.The Log Pump Application as a Client
For a Client to make contact with a Server, the operator must know the IP address (or the
network identification name - see below) of the Server computer and the port number the

Server is outputting the required data on.

Edit Socket Configuration

— Sockets — PC Name:

Iew Mew

E dit Edit

Delete | Delate |

Ok I Cancel |

New PC Hame HE

I arne: i
Address: I

Resalve > | I o Litera |
Cacel_|

First, in the “PC Names” table click

[New].

There are two possible ways of

defining the server PC.

Insert PC Name
If the numerical IP address is known,

Hame: —[Hill M
enter a PC name in “Name:” and the IP addess [1071.3230

address in  “Address:” and click Besolve»“ >>|=itelaI|
[Resolve>>]. Click [OK]. o

Cancel |

If the IP address is not known but the computer’s network identification name is, and if all
computers involved are aware of local naming services (WINS / DNS), then type in the
computer’'s name in the “Address:” slot and click [Resolve>>]. Once the computer is found,
its IP address will appear as shown. If required, use [>>Literal] to transfer the name and
address to their named slots. Click [OK].

Edit PC Name
It is normal in a network for computers

Mame: I

to be allocated new IP addresses when Address: [l
the PC is restarted. If the Client PC has

10.1.2.230 »» Literal |

Cancel |

a numerical entry for the address and x|

the Server's address has changed, it
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will not be able to re-locate it. If the Client PC has the name of the Server PC in the address
slot, it will automatically search to re-locate the Server PC by name. Assuming it is found, the

Client PC will obtain the Server PC’s current address.

In the “Sockets” table click [New]. New Socket . bl 4
Mame: [sOCKTT
Part: IEDD‘I
Check the “Client” radio button and select the "PC Name:” Tupe
of the server. & Client
" Server
" Datagram
Enter the number of the port on which the Server PC is PEMame: [ochsignalst ]
presenting the data. Change the socket’s default name if ok | Carcel |
required.

8.3.2.1.2.2.The Log Pump Application as a Server

If the Log Pump computer is to be a server then there is o BE
no need to add the Soccer computer to the PC table; the Neme: [EE
program already knows the computer’s IP address. This Pat fsoz
can be seen in the window called up by “View” “lO™\ \ Ty;ecﬁem
“Sockets”, See Section 8.3.6.1.2 on page 306. : IZSJ::Z[ram

PCNare: [NOTvald ]
In the “Sockets” table click [New]. Give the socket a o ] Cacel |

name and enter the Port number that the data will be

output on. Click [OK] to exit.

8.3.2.1.2.3.Datagrams
It was explained in section 8.3.2.1.2.3 that the User Datagrams Protocol allows packets of
data to be broadcast or to be sent to specific addresses without the overheads associated

with the Transport Control Protocol.

BROADCASTING

Log pump cannot give multiple addresses to packets of data so if information is to be made
available to more than one computer in datagrams it must be broadcast on a particular port.
A computer that is broadcasting on a port also listens to all data packets that are received on

that port.
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DATAGRAMS TO/FROM A SPECIFIC PC
To transmit to or to receive from a specific computer, (which may itself be broadcasting), a PC

must be set up with a datagram socket where the port number and the PC are identified.

To broadcast datagram packets, click the “Datagram” radio

New Socket
button and select “Broadcast” from the “PC Name:” list.
Mame: ISDCK2
Port: IEDD2
To target one specific PC requires that the Internet address ”:f
Client
of that PC should already have been identified. See £ Server
& Dat
Section 8.3.2.1.2.1 on page 293 for an explanation of i

PC M ame:

Broadcast

adding PCs.

oK I Cancel |
Once the PC has been entered in the “PC Names:” table click [New] in the “Sockets” table.
Give the socket a name, Edit Socket Configuration EHE
enter the Port number and | [ Sockets FCblmEs

Mew

‘nche-hillm'

in the “PC Name list -

Delete |

select the PC.

Click [OK] to exit.

aK | Cancel |

Having set up sockets, the Edit Socket Configuration dialogue now shows the connection(s).
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8.3.2.2. Files
“Config” \ “Files”

This is used to select the logged files that are to be used for replay.

Use [Browse...] to locate the

directory containing the *.zer files -
to be repI ayed =L \Pragram Files\Hacal Survey\Zero programs %1.21 Browse .. |
Filez:
Mame | sie= | bpe | Modified | attib.. | ]
Delell.izu 19KB [0 FA20/2000 235 AM A —
* 1 H H genid.bin ROBKE bin 44742000 1: 26 P A
If a” the -Zer fl|eS In the dlrectory proteus. dil 250KB dil B/29/200011:43 .. A
. Readrie. tut KB bt BA29/200012:05 .. A -
are to be rep|ayed click the e Airawn an ARG 4. 44 . =l
“Directory” radio button. [ ethat
% Directary " File  Time
= SElect Files:
If particu|ar * zer files are to be Syaiatle Fies: Celected Files:
. . ) . _DEISREG.ISR il
selected, first click the “File” radio E'DSEF_;EfDﬁgLL =
. . 2061402 zer
button. Now highlight the *.zer 2061413 281 |
2051425 zer =l
files that are to be replayed. Use
= Spesiy Time:
<shift> or <Ctrl> to make multiple Sk End
|2Dth July 2000 =1 0:06:43 |2‘I st July 2000 & 10:06:43
file selections. Now use the [>>]
Cocel_|
to transfer them to the “Selected

Files” table.

If a particular time period is to be covered click the “Time” radio button. This activates the
“Specify Time” table. The program allows entry of garbage in either the “Start” or “End” edit
control slots, but if an entry is incorrect it will not allow the edit control slot to be exited or
other dialogue elements to be used. The @ symbol is the separator between date and time.
Date can be entered as 1* April 2003, 01 April 2003, 01 Apr 2003, or 01-4-2003. Time can be
entered as 10:34:22, 10,34,22 or 10-34-22. Single figure hours do not need a preceding 0.

Once [OK] is used to exit the dialogue the “View” \ “Files” window will show the files that have

been selected for replay.

8.3.2.3. Replay Time
“Config” \ “Replay Time...”

This sets the period of time to be replayed.

REFJ500A - Issue 4 December 2003 Page 296



MULTIFIX 4 USER MANUAL

Log Pump

This is non-operative in this version of Log Pump and in

Edit Replay Timer EE
the current MultiFix 4 version. The intention is to output a
time pulse such that when the data is fast-forwarded in 10 Ehannel:  [1one =l
Log Pump MultiFix 4 keeps up with the faster output rate. o | Cancel |
At the moment it is expecting data paced at 1Hz.
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8.3.3. ltems

() Setup001- Zero Log Pump

File Config

8.3.3.1. GPS Receiver

Playback

Action

View Options

GPSRx P
RTCM
Compress >
Position P
10

o

New

1<name> P

New

l<name> ’

New

1<name> P

New

1<name> P

“Iltems” \ “GPS Rx...”

New

1<name> P

Window Help

Edit
Delete

Edit
Delete

Edit
Delete

Edit
Delete

Edit
Delete

[=IFIX]

This used when Log Pump is set up to output Raw data to MultiFix 4 where positions are

recalculated in pseudo-real time.

Give the receiver a name.

When the GPS measurements from the receiver were
recorded the data was tagged with a GPS receiver
reference number.

development to the program when more than one receiver

(This caters for a possible future

Edit GPS Receiver Output

Reference: I‘I oo

10 Channel: IGPS Fw Out

K E

o]

[

Cancel |

will be able to be used). To check the number it is necessary to open the MultiFix 4 Logging

Schedule file. The Logging Schedule file is written by MultiFix 4 every time logging is started.

It is written to the directory into which the program is installed, which may or may not be the

directory that contains the zero log files themselves.

The file can be opened with Notepad.

BN C:MultiFix 4

=l0lx]
J File Edit Wiew Favorites Tools Help
J =Back v = - | @Search ‘ LA Folders QHistury ‘ [y 02 X & | -
| Address [ cpuica | @e
Falders ® o | e | A Mame £ Size | Type | Modified |
; -] M3 R&W ZERO B "D L (Mnzs-2nzs JNKE  Zera LagFie 32003 20:28
2 MuliFix 4 w ] MsDY0BeT, 030 9KE 030Fie A0J03/2003 20:28
-] Program Files MultiFix 4 (M setupoot 10KE  MultiFix 4 30/03/2003 20:28
-] Receiver Yerify I ZKE  MultiFix 4 Logging Schedule 30/03/2003 20:28
-] Rinex: Logging Setupii (@) setupnnt 1K MultiFix 4 Persistance AYNIFR003 20:28
MultiFiz: 4 Logging Schedle (M setupant SKE MUtiFLc 4 S 30/03/2003 20:28
J ModFied: 30/3/2003 20:26 8] Setupnn .4 _cal 16KE  MF4_XAL File AY3FR003 20:29
#] Setupoot.mi4_xep ZKE MF4_XEF Fila 30J03/2003 20:28
Y Size: 1.87 KB (@ setupnot 4KB  MuliFix 4 Reference Location  30/03/2003 20:28
: s Compact Disc (D1 [ _ILI Attributes: (normal) :l Setupnal LKE MF4_ZTF File 30J03/2003 20:28
4 » -

|Type: MultiFix 4 Logging Schedule Size: 1.67 KB

|17 kE

‘Q‘ My Computer v
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You see in the example that the “GPSMEAS” has a “LOGID” of 100.

Select the “IO Channel:” via which the
GPS Measurements will be sent. This
channel needs to be two-way because
MultiFix 4 will also be making requests
for almanac data and Log Pump will

need to respond to those requests.

8.3.3.2.RTCM
“Iltems” \ “RTCM” \ “New”

Give the Output a name.

As described in 8.3.3.1 above, enter the “LOGID” of the

RTCM.

-Ioix]

File Edit Format Help

<LOGEER> -
<PROGRAM:MUTTIFT% 4</PROGRAM>
<VERSION>L. 00</VERSION:
<VERDATE>28th March 2003<,/VERDATE>
<PATH>C :WMUTtiFix 4</PATH>

</ LOGGEER>

CALMANAC >
<LOGIDFL00</LOGID>

</ ALMARAC >

<EPHEMERIS:>
<LOGEI0>100<,/ LOEI D

</EPHEMERIS>

<GPSMEAS>
<LOGIDH100<//LOSID:

</ GPSMEAS>

<JPLCORRECT IO
<LOGID»123</L0GI0>

</IPLCORRECTION>

<R
<INPUT>

<MAME>EUrope SPOT</NAME:>
<LOGEI0>100<,/LOEI D>
<STATION:
<MNAME=aber deen</NamE>
<IDENT>700</IDENT>
</STATION:
<STATIOM:>
<MAME>Sumbur gh< MNAME> -

Hew RTCH Output EE
Mame: |
Reference: |0
10 Channel: INone j
¥ CR
0K I Cancel |

Enter the “IO Channel” by which the RTCM data is to be output.

Decide whether a Carriage Return needs to be added to the end of each RTCM message.

(MultiFix 4 will use either).

If several RTCM sources have been recorded in the *.zer files and are to be replayed, set up

a different RTCM Output for each of the LOGID numbers.

Once an RTCM output has been established, it can be edited by using “Config” \ “RTCM" \

“<name>"\ “Edit...” or deleted by using “Config” \ “RTCM” \ “<name>"\ “Delete”

8.3.3.3. Compress
“ltems” \ “Compress”

This function is not currently functional.

8.3.3.4. Position

“ltems” \ “Position” \ New”

This is used for adding different position outputs.

REFJ500A - Issue 4

December 2003

Page 299



MULTIFIX 4 USER MANUAL Log Pump

8.3.3.5.10

When setting up logging in MultiFix 4 there are three options, “Raw”, “Position” and
“Raw+Position”. The earlier configuration of the GPS Receiver Output and the RTCM Output
was concerned with outputting Raw data to MultiFix 4

. i . New Position Output EE
where positions can be recomputed in pseudo-real time.

M ame:

Refersnce: |0

Positions are not accepted by MultiFix 4 but they are by I0 Channel:  [hope =]
Output 10: [1

Qual 2. Therefore the situation can arise where Log Pump
outputs Raw data to MultiFix 4, which then recomputes o] Cancel _|

positions from that Raw data and outputs those positions in ZeroLink format to Qual 2. At the
same time Log Pump outputs positions directly to Qual 2 and the two position solutions are

compared.

Give the output a name.

View the MultiFix 4 Logging Schedule file to see the LOGID of the positions. There will be a

different ID for each calculation set up in MultiFix 4 when the logging was taking place. In this

example there was only one calculation (“Europe SPOT").

=lolx|
Having decided what position is to be  fie &t Foma: teb

<LOGEER > -
read from the recording files, select the RSO L 00 VERS T

<VERDATE>2Sth March Z003</VERDATE>
1o Ch | th t' ¢ th 't' y <PATHACOWMUTTIFI X 4</PATH>
: annel” that is to carry the position  |/Loaeer>

<LOGID>100< LOSID>
output and also decide what “Output ID:”  |ammac> ,

<LOEID>100</LOSI0D>
that position is to have. The “Output ID:"  [rameass

{prSMEAgl;OGID>100<,P’LOGID>

must be in the range 00<->31. Do not |«ricorrections pp—
</ IPLCORRECT IO

confuse this with the LOGID, it is not the [**™™ _ ...

<NAME>Euer? SPOT </ NAME >
<LOGID>L00</LOGID>
same. <STATTON>
<MAME=Aberdeen<,NAME >
<IDENT>700<,IDENT>
</ STATION>
<STATION>
<MAME>Sumbur gh< NAME > o

Use [OK] to exit the “New Position |q S

Output” dialogue.

Once a position output has been established, it can be edited by using “Config” \ “Position” \

“<name>"\ “Edit...” or deleted by using “Config” \ “Position” \ “<name>"\ “Delete”
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8.3.4. PLAYBACK

) Setup001- Zero Log Pump [=1FIX]
File Config Items [JEWGEEY Action View Options Window Help

Play
FastForward
Pause

Stop

As seen “Playback has four menu items, “Play”, “FastForward”, “Pause” and “Stop”. Each

has a toolbar button equivalent.

“FastForward” _»_
=

Stop resets from the file being read to the start of the selected files.
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8.3.5. ACTION

() Setup001- Zero Log Pump =1FIX]

File Config Items Playback{@WASils]j] View Options Window Help
Restart Sockets

8.3.5.1. Restart Sockets

“Action” \ “Restart Sockets”
On occasion heavy network traffic may lock up TCP\IP socket ports. This option will
reinitialise all currently open sockets without having to restart the software or editing the

configuration files.
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8.3.6. VIEW

) Setup001- Zero Log Pump =TI
File Config Items Playback Action

Options Window Help

10 P P status
Files Socket
Position Datagram
Ephemeris

Right-mouse clicking many windows allows the user to customise the display. Where that
customisation is specific to the view window it will be mentioned in the relevant section
dealing with that window. However several windows share the same two facilities, to “Copy”

and to “Save As...”

“Copy” places a bitmap of the window onto the clipboard, from whence it can be pasted into

another application.

“Save As...” allows an html file of the view window to be saved. By default it will be placed in

the folder that contains the Log Pump configuration file.

In common with many Windows programs, Log Pump allows display windows to be moved
outside the area displayed by the monitor. The application workspace automatically extends
and scroll bars are provided. The scroll bars allow the display area to move around the
extended application workspace. There is no limit on the number of windows of any type that
can be open in the application workspace. Multiple copies of the same window type can be
open. Indeed it will be seen that once a window is open some types of window allow further

selection of the data that is to appear in them.
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Display Area

Extended Application Workspace Horizontal Scroll Bar
Vertical Scroll Bar

# Setup001-Log Pump
ile Config Items Plyyback Action View Options Window Help

Figure 21 Windows Extending Beyond the Application Workspace

Most windows can be resized by clicking and dragging the corners or sides. Some windows
that contain text will wrap the text message into the available space. Other windows
containing text will simply be cropped as the window size reduces. Windows containing
graphical information will resize down to a minimum and will then either crop the information

or will introduce scroll bars.
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8.3.6.1. Input / Output
“View” \ “10”

There are three sub-menus and each will call a window to the Log Pump application

workspace.

8.3.6.1.1.Status
“View” \ “lO0” \ “Status”

This window indicates when there is port activity.

@osaws _ mEH|
By default the window will contain the | oo bt Bt 0 bijco
ports Log Pump knows to exist. The
“None” I/O Channel is at the tOp | gpsp,ou 0 bit/sec GPS A Out B77 bit/ses
followed by streamed socket channels,
datagram sockets and then the COM | gronow U biyssc FTCM Out 233 bit/sac
and Digiboard channels.

L il

Pagition Out 0 hit/sec Paogition Out 1064 bit/zec
(When setting up |Input / Output
channels there is the option to select a |+ 0 bit/sec COMM 1 0 bit/sec
dummy channel “None”. If selected the
blue vertical bars would be seen | commz 0 bit/sec COMM 2 0 bit/sec
progressing across the None Output
bOX.) DIGI 1 0 bit/sec DIGI 1 0 bit/sec

A right-mouse click calls up the [Channel] button. When this is clicked the 10 Status dialogue

is presented. This allows channels to be selected or deselected from the status window.

In the 10 Status window the latest time is in the centre | 7] ]
between the Input and Output columns. Each box indicates ;iﬁ;imew -
when data has been input or output, over the last 5 seconds, EEIEI;

on that port by scrolling vertical bars from the centre to the Eg:g:i

outside edges of the window. The box re-scales such that the Eg:g:g

greatest data rate over the last 5 seconds is full scale. The Eg:g:; a
current bit rate is shown opposite the 1/0 channel name. o | —
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8.3.6.1.2.Sockets
“View” \ “10” \ “Sockets™
Client sockets can have three states,

Idle, Connecting and Connected.

Idle and Connecting will alternate while connection is trying to be established. There will also
be a time countdown to the next attempt to make contact. @ Socket Status ___ M=K

Host iz hilm2 [10.1.1.61)

GPS Rx Out [Listening)
Server at 5001
Server sockets can have two states, o
FATCM Out [Listening)

Idle and Listening. Server at 5002
H H . . ) Position Out [Listening)
The Idle status is almost immediately replaced by Listening. Server at 5003

8.3.6.1.3.Datagrams

“View” \ “IO” \ “Datagrams”

€9 Datagram Status =] E3
Socket Port 1P Address Packets In | Packets Dut
Dategrem - active S003 | 101218 | 3 0
Bioadcast - active 5004 | Beoadcast | 0 | 0

The Datagram Status window lists all Datagrams in use. The IP address indicates to which
PC a link is in place or if it is transmitting a broadcast message. The “Packets In” and
“Packets Out” window indicates if the datagram is working. If you are receiving data only the
“Packets In” will increase. If you are transmitting to n PCs the “Packets In” will increase at n
times the rate of the “Packets Out”.
8.3.6.1.4.Scroller

“View” \ “10” \ “Scroller”

Scroller is able to display any of the inputs and outputs. When first opened the display
defaults to showing the link from the first GPS receiver in the configuration list.. To change to

another 10 Channel or to change the scrolling options, click the right mouse button.

1 H “ - [T ” Device v GPS MS750 Out
This calls up a menu box, which has “Device”, “Freeze”, Froere 4 RTCM Out
@ ” @ ” H - Position Out
Clear” and “Show” as shown opposite. Clear
Show P (v |nput

v' Qutput

v’ Text

v' Corrupt
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If “Device” is highlighted there is a sub-menu which lists the different input / outputs. Top of
the list are the names given to the each of the GPS receivers. This is followed by the input

from PDS.

If “Freeze” is selected the current window display is held and frozen appears in the windows
title bar. Clicking “Freeze” again unfreezes the display. “Clear” will remove all information

from the current window.

“Show” brings up a new sub-menu with four options: “Input”, “Output”, Text” and “Corrupt”. A
tick next to the option indicates that the relevant information is currently displayed in the

Scroller window. These options may be toggled on/off by left clicking.

The text in the window is bottom justified and colour coded. Green indicates it has been
successfully decoded and passed all parity checks. Red indicates the data is corrupted.
Dark blue is reserved for outputs. When a message is received or sent successfully a black

text line is added as a label. Carriage return and line feed are shown in light grey.

Scroller windows use a lot of resources and should be closed when they are not required.
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8.3.6.2. Files
“View” \ “Files”

This window shows the progress Ehries (i

of the replay.

2030910

8.3.6.3. Position

ﬂPosition Out - Position

View" \ “Position Time 09:16:3% on 215t .Jul '00
H 4 Latitude 52* 310167 N 11
This assumes that positions were recorded as well as | |onaitude | o017 04,280 08
. . . Height 25
the raw data. This window shows the positions that HDOP 0
PDOP 20
are being output. If there is no position output it will Mode Differential
Latency 48
be labelled “unassigned”. 5¥s 0203111520 21 2331
8.3.6.4. Ephemeris
“View” \ “Ephemeris”
The Ephemeris window shows the [EEES M
) . 0316 Friday 1071
previous 6-hour period. The wl T i
o . il =
Ephemeris issue number is placed at B "
21 | 224
the time when an update was q “ : ;
Naow 0g:00 08:00 04:00
received. The issue number typically

increments by 1 but that is not always the case. The majority of updates occur every 2 hours.

Updates between this period may be due to a rising SV.

A right-mouse click on the window provides the “Copy” and “Save As...” facilities.
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8.3.7. OPTIONS

O Setup001- Zero Log Pum i [=] X4
File Config Items Playback Action View Window Help

Lock

Colour

Hide Toolbar

8.3.7.1.Lock
“Options” \ “Lock”
If the Lock option is chosen “File” and Config” are removed from the menu bar. Whilst locked,

“Options” \ “Lock” changes to “Options” \ “Unlock”. This reinstates “File” and Config”.

8.3.7.2. Colour
“Options” \ “Colour”
Enviroment Colours 7]
If different colour regimes are " i
—ain 1 izcellaneow: T
{1 i
required they can be set up here el el , Dutput: [Blue -l
Text: |Black hd
but beware that a false et [plec = I Missing [£cua -]
Neutral’h '
impression is not given when _ | DutofRangs [Be <] |
Llnk:IBIue "l | ‘
changing the colour coding. This e
particularly relates to errors. Good: [Green -]
. Bad: -
Some of the selections do not o [Fed = =
) . Wiarming: iYeIIow v[
affect all view windows.

¢ Main”
“Background” and “Text” change the windows background and text colours.
“Neutral” is used in the Latency window to show period when update may be
expected.
“Link” is not currently used.
e “Error”.
Various windows have stages of error state, these colours relate to them.
“Good”, “Bad” and “Warning”.
¢ “Miscellaneous”
“Output” as seen in the 10 status and 10 Scroller windows.
“Missing” as seen in the Status and Constellation windows.

“Out of Range” as seen in the Status and Constellation windows
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8.3.8. WINDOWS

{0 Setup001- Zero Log Pump M 5] 4

File Config Items Playback Action View Options mm Help

Tile
Close All

1 Files
v’ 2 Position Out - Position
310 Status

8.3.8.1.Tile
“Window” \ “Tile”
The tile command causes the application workspace to be reduced to the display area. The
windows that are not minimised are fitted into the display area and the minimised windows

are neatly stacked along the bottom of the screen.

8.3.8.2. Close All
“Window” \ “Close All”
The close all command closes all windows irrespective of their status. As there is no

confirmation required be careful not to use it in error.

8.3.8.3. The Open Windows
The “Window” drop down will also list all the windows currently open. Windows can be
overlain one on top of another and it can be difficult to locate an obscured window. Clicking
the window in the list causes the focus to shift to that window, the title bar is highlighted and it
will appear on top of all the other windows. If there is an extended application workspace,
and the selected window is off screen, the display area will not move to show the window but

the title bar of the window will still become highlighted.

If there are more than 9 windows open the bottom line of the menu will be “More Windows...”
If this is selected a dialogue opens listing all windows. Highlight one of them and close the

dialogue.
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8.3.9. HELP

¥ Setup001- Zero Log Pump =X
File Config Items Playback Action View Options Window

Dongle
About
Performance

8.3.9.1. Dongle
“Help”\ “Dongle...”
Provides the information stating: T —
e Which programs the DK2 is authorised to run Taim“ »
of Unlirited
e The time limit of the dongle Pragram Autharity List:
[ MultFi 3
e The amount of use the dongle has already had. I3 uiiFix 4
GNS I
X Skytlet
X Genesis
At all times Soccer is being run the dongle is required in PR

the computer's parallel port. If it is removed the
program shuts down and an error message is posted.

If the time limit of the dongle expires the program shuts down and an expiry message is

posted.

It is possible to revalidate the dongle by running the PROLIVE program and making a call to
the Technical Support Group. The same program plus a telephone call can also be used to

terminate a dongle so that it is no longer valid and no longer re-charged.

The list in the above dialogue requires refers to certain programs in the Zero Suite. SKYNET
is a differential correction monitoring package, GENESIS is a Long Range RTK system that
uses a similar software package to MultiFix, and RXV is a program called RECEIVER
VERIFY which is described in Section 6.

Several other programs in the Zero suite are not listed which also require a dongle validated
for Soccer. These are POSITIONVIEW, QUAL2 and LOGPUMP. Each of these 3 programs

only requires the dongle when first being run. After that the dongle can be removed..
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8.3.9.2. Performance

“Help” \ “Performance”

The Performance window sShows [ryrmmms i S |

15%

how the program is handling the  Feedn
data acquisition and calculation | | | I | |
process with the available | Pesmonse 1

resources. The window does not
_l_._l.LI_.j_uI_._u_l._u_l i | I.lJ

take into account other programs

s

that are running simultaneously.
The graphs will be green below 50%, yellow between 50% and 75% and red when above
75%.

It is important there is enough time for all the processes to be completed in an orderly fashion.
If there are too few resources the position solution may lag. The demand on the processor
can be reduced by accessing only the data from the RTCM reference stations used in the

computations, by having fewer computations and by closing windows.

The performance information can also be seen in the bar at the bottom of the application

window next to the UTC Time.

8.3.9.3. About

“Help” \ “About...” provides the version number and release date

About Zero Log Pump x|

Zero Log Pump
Yerzion 1.01
1t April, 2003
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8.4. MULTIFIX 4 SET UP FOR REPLAY
Ideally when data is to be replayed, as well as the *.zer log files all configuration files that
were current at the time of the logging should be available as well. By opening the
configuration file, the person responsible for the replay can see what types of calculations

were being run and what reference stations were used by the calculations.

BN C:\MultiFix 4 -10] x|

| Fle Edt vew Favortes Tools Help |

| spack ~ = - 2| Qisearch [GhFoders ity [ 1Y 02 X o | E-

| Address ||:| o \MUltFix 4 =] P ‘
Folders x|[ = ] = [ ame | Size [ Type [ odified |

i 1 M5 RAW ZERD = "D L Dloas-z028 20KB Zero Log File 30/03/2003 20:28

423 MultiFix 4 . MSDYD89T.030 9KE D30File 30/03/2003 20:28

1 Program Files MultiFix 4 @ setupnny 10KB  MultiFix 4 F0/03/2003 20:28

1 Receiver Verify ZKE MultiFix 4 Logging Scheduls  30/03/2003 20028

{1 rinex Logaing Setup001 (@) setupnot 1KB  MultFix 4 Persistance 30/03/2003 20:28

Carst MultiFi 4 Logging Schedule (D) setupont SKE MultiFix 4 Snr 30/03/2003 20:28

{1 SkyLink J Modified: 30/03/2003 20:28 Setupddt.mF4_sal 16KB MF4_XAL File 30/03/2003 20:23

23 utorti Setup00L.m4_xep 2KB MF4_EP Fils 30/03(2003 20026

. 0wt Sizsi 1.87K8 1) setupon: 4KB  MultFix 4 Reference Location  30/03/2003 20:28

‘ | £ Compact Disc (D7) | _’l;l T ey — _| Setupn1 1KE MF4_ZTP File 30ju3/2003 20,28
Type: MultiFix 4 Lagaing Schedule Size: 1,67 KB [1.67 kB (k& My Computer i

The only changes that would then normally be required would be
1. the I/O Channel for the receipt of GPS data from Log Pump rather than a live receiver.
2. the I/O channel(s) for the receipt of RTCM data from Log Pump rather than from an RTCM decoder.
3. the type of GPS receiver. For replay the receiver type needs to be “Receiver Server” rather than one

of the more usual receiver types. Edit GPS Receiver [7]x]

I arme:

Type: I Receiver Server

10 Channe IGps In

Ok I Cancel |

|
[

Without all configuration files, the person conducting the replay will not know the types of
calculation being run, whether height aided or not nor the reference station(s) used in those
calculations. However if the MultiFix 4 Logging Schedule file is available, the RTCM sources

and the defined reference stations will be seen, see the following.
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<LOGGER>

</LOGGER>
<ALMANAC>

</ALMANAC>

<PROGRAM>MultiFix 4</PROGRAM>
<VERSION>1.21</VERSION>
<VERDATE>30th June 2000</VERDATE>
<PATH>D:\MFix3LogFiles</PATH>

<LOGID>100</LOGID>

<EPHEMERIS>

<LOGID>100</LOGID>

</EPHEMERIS>

<GPSMEAS>

</GPSMEAS>

<RTCM>

<LOGID>100</LOGID>

<INPUT>
<NAME>AOR(E)</NAME>
<LOGID>100</LOGID>

<STATION>
<NAME>Baku</NAME>
<IDENT>410</IDENT>
</STATION>

<STATION>
<NAME>Hammerfest</NAME>
<IDENT>720</IDENT>
</STATION>

<STATION>
<NAME>Bronnoysund</NAME>
<IDENT>770</IDENT>
</STATION>

<STATION>
<NAME>Rome</NAME>
<IDENT>800</IDENT>
</STATION>

<STATION>
<NAME>Cadiz</NAME>
<IDENT>810</IDENT>

</RTCM>

<POSITION>

</POSITION>

<STATION>
<NAME>Rotterdam</NAME>
<IDENT>740</IDENT>
</STATION>

</INPUT>

<CALC>
<NAME>NSeaNetwork</NAME>
<LOGID>100</LOGID>
</CALC>

<CALC>
<NAME>LocalNetwork</NAME>
<LOGID>200</LOGID>
</CALC>

</STATION>

<STATION>
<NAME>Ankara</NAME>
<IDENT>830</IDENT>
</STATION>

<STATION>
<NAME>Cairo</NAME>
<IDENT>960</IDENT>
</STATION>

</INPUT>

<INPUT>
<NAME>UKRTCM</NAME>
<LOGID>200</LOGID>
<STATION>
<NAME>Flamborough</NAME>
<IDENT>750</IDENT>
</STATION>

<STATION>
<NAME>Scillies</NAME>
<IDENT>760</IDENT>
</STATION>

REFJ500A -

Issue 4

December 2003

Page 314




MULTIFIX 4 USER MANUAL Log Pump

Figure 22 Example MultiFix 4 Logging Schedule File

Once Log Pump has started to replay files and is outputting data to MultiFix 4 there may be a
requirement to use “Action” \ “Collect Almanac” to force an almanac update before new
positions will be formed. In all aspects the operator has the same control of MultiFix 4 as if it
were being run in real time with live data. Reference should be made to the MultiFix 4 section

for information on configuring and running the program online.

If MultiFix 4 has been set up using a configuration file returned with the log files, it is
recommended that “File” \ Save As...” is used to make a duplicate so that any configuration

changes made during the replay do not overwrite the configuration that was originally used.
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APPENDIX A - DATA OUTPUT STRINGS
NMEA GGA SENTENCE

111111111122222222223333333333444444444455555555556666666666777777777788
123456789012345678901234567890123456789012345678901234567890123456789012345678901

[ | | | | | | |
$GPGGA , HHMMSS , DDMM . mmmmmm , N, DDDMM . mmmmmm ,E,Q,NN,P_p,AA_aa,M,GG.gg,M,T.t,RFID*CS-"

GGA (LDA)

Start of Sentence Delimiter

Talker Device Identifier

Sentence Formatter

Comma

UTC Time of Fix, (up to 1 second old by time of output)

Latitude at time of fix

Latitude Hemisphere Specifier, N or S

Longitude at time of fix

Longitude Hemisphere Specifier E or W

GPS Quiality Indicator 0 = Fix invalid, 1 = non-diffGPS using C/A code, Fix valid,
2 = DiffGPS using C/A code, Fix valid, 3 = GPS using P code, Fix valid

Number of satellites used in Fix

HDOP

Antenna Altitude at time of fix with respect to Geoid (+ve Antenna above Geoid)
Height units, M = Metres

Geoid / Spheroid separation (+ve Geoid above WGS84 spheroid)

Time in seconds since last RTCM type 1 or type 9 message

Differential reference station ID, if a network it will be 1001, 1002, etc.
Checksum

Carriage Return

Line Feed

This is a modified version of the GGA string where the latency figure is divided by 5. This is

for interfacing to equipment that will not allow a latency figure in excess of 10 seconds. By

dividing the Latency, rather than fixing it, the system will still time out if a latency of 50

seconds is exceeded.

NB - This function should not be used on occasions that Selective Availability is enabled on
the GPS system.
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NMEA GSA SENTENCE

111111111122222222223333333333
123456789012345678901234567890123456789

|
$GPGSA,M,P,nn

nn,p.p,h.h,v.v,*cs-"

Start of Sentence Delimiter
Talker Device Identifier
Sentence Formatter
Comma
Mode M = Manual, forced to operate in 2D or 3D mode
A = Automatic, allowed to automatically switch 2D/3D
Positioning mode indicator 1 = Fix not available, 2 = 2D, 3 = 3D
ID numbers of satellites used in solution*
PDOP
HDOP
VDOP
Checksum
Carriage Return

Line Feed

*Satellite ID numbers. To avoid possible confusion caused by repetition of satellite ID numbers when

using multiple systems, the following convention has been adopted:
a) GPS satellites 1 — 32
b) Glonass 65 - 96
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NMEA GST SENTENCE

11111111112222222222333333333344444444445
12345678901234567890123456789012345678901234567890

$GPGST,hhmmss.ss,r.r,s.s,d.d,o.o0,l.I,m.m,a.a,*cs-"

where

B Start of Sentence Delimiter

(€] = T Talker Device Identifier

(C15) IO Sentence Formatter

y e Comma

HHMMSS_SS............ UTC Time of Fix, (up to 1 second old by time of output)

G cOUUTTRRR RMS value of standard deviation of the range inputs to the navigation process
S .St Standard deviation of semi-major axis of error ellipse (m)
doduiiiis Standard deviation of semi-minor axis of error ellipse (m)

(o T« FORUOUUUPRURT Orientation of semi-major axis of error ellipse (degrees from True North)
| I Standard deviation of latitude error (m)

MM Standard deviation of longitude error (m)

- - DR Standard deviation of altitude error (m)

*CS e Checksum

e TUTPUTOURRPRR Carriage Return

M Line Feed
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NMEA GSV SENTENCE

1111111111222222222233333333334444444444555555555
1234567890123456789012345678901234567890123456789012345678

$GPGSV,n,m,tt,lss,ee,aaa,Nl\i,l. P ,SS,ee,aaa,NN,*cs-"
sv1i Sv2-3 Sva

where

S Start of Sentence Delimiter

(€] = T Talker Device Identifier

GSV.ueiiiirieiniinnns Sentence Formatter

et Comma

Moo Total number of messages, 1 to 9"

Merereeeeeeeeeee e Message number, 1 to 9*

T, Total number of satellites in view

The following section is repeated for each satellite, to a maximum of 4 per string

SSreirrieerereneeae Satellite ID number?

BB it e e e Elevation, degrees, 90° maximum
-T2t DRI Azimuth, degrees True, 000 to 359
NN, SNR

FCS et Checksum

e TUTPUTOURRPRR Carriage Return
M Line Feed

Satellite information may require the transmission of multiple messages all containing
identical field formats. The first field specifies the total number of messages, minimum value
1. The second field identifies the order of this message (message number), minimum value
1.

Satellite ID numbers. To avoid possible confusion caused by repetition of satellite 1D
numbers when using multiple systems, the following convention has been adopted:

a) GPS satellites 1 — 32

b) Glonass 65 - 96
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NMEA VTG SENTENCE

1111111111222222222233333333
1234567890123456789012345678901234567

| |
$GPVTG,CCC.c,T,,,SSS.s,N,VVW.v,K*cs-"

where

S Start of Sentence Delimiter
(€] = T Talker Device Identifier
72 LT Sentence Formatter
et Comma
CCC_Currrrraraaanianns Course Over Ground
T True

SSS . S.iiiiiiieeiiiiins Speed Over Ground
Notiiiiiiieeieeee e Knots

VW .oV, Speed Over Ground
K eies Kilometres per Hour
FCS it a e Checksum

e TUTPUTOURRPRR Carriage Return
M Line Feed

The null fields would contain Course Over Ground Magnetic if MultiFix 4 new anything about magnetic
North.
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NMEA GLL SENTENCE

111111111122222222223333333333444444444455555
123456789012345678901234567890123456789012345678901234

| | | |
$GPGLL , DDMM . mmmmmm, S, DDDMM . mmmmmm , W, HHMMSS . ss, Q ,M*cs—-"

where

B Start of Sentence Delimiter

GP e Talker Device Identifier

GLL .ot Sentence Formatter

y e Comma

DDMM - mmmmmm ........ Latitude

S Latitude Hemisphere N or S

DDDMM . mmmmmm ...... Longitude

Wotiieeeee e Longitude Hemisphere E or W

HHMMSS......cooiinnee UTC Time of the position

Qoo Status Flag, A = Valid, V = Not Valid

Me e Position System Mode Indicator (see note below)
A = Stand Alone, D = Differential, E = Estimated,
M = Manual Input, S = Simulated, N = Not valid

FCStiiieniirrie e Checksum

e TUTPUTOURRPRR Carriage Return

M Line Feed

Note: - Between the NMEA 0183 Standard versions 2.01 and 2.30 the GLL sentence has had an extra
field added after the Status Flag and before the checksum, this is called the Positioning System Mode
Indicator. The 2.30 Standard says that both the Status Flag and Positioning System Mode Indicator

fields must not be null fields.

MultiFix 4 complies with the 2.01 Standard and does not include the Position System Mode Indicator.
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RTK SENTENCE

Not to be used until Real Time Kinematic computations supported by the MultiFix 4.
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NMEA ZDA SENTENCE

111111111122222222223333333333
123456789012345678901234567890123456789

[ |
$GPZDA,HHMMSS .ss, DD, MM, YYYY , +hh,mm*cs-"

where

S Start of Sentence Delimiter

(€] = T Talker Device Identifier

ZDA. . Sentence Formatter

et Comma

HHMMSS _ss............ UTC Time

D] JOUPRTRT Day in Month

MM Month in Year

YYYY coiiiiiiiinininnnnnnns Year

+hh. . Local Time Zone hours offset, always zeroes
1111 PR Local Time Zone minutes offset, always zeroes
*CS i Checksum

e TUTUUTRRPRR Carriage Return

M Line Feed
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NMEA RMC SENTENCE

1111111111222222222233333333334444444444555555555566666666667
1234567890123456789012345678901234567890123456789012345678901234567890

| | | |
$GPRMC ,HHMMSS . ss,Q , DDMM . mmmmm , N, DDDMM . mmmmm ,W,SS.s,CCC.c,DDMMYY, ,*cs-"

where

S Start of Sentence Delimiter

(€] = T Talker Device Identifier
RMC...oooiiiiiiiiieee, Sentence Formatter
et Comma

HHMMSS_SS............. UTC Time of fix

(O TP Status flag, A = valid, V = invalid
DDMM . mmmmm.......... Latitude

Noiiieeee e Latitude Hemisphere, North or South
DDDMM . mmmmm ........ Longitude

Wotiieeeee e Longitude Hemisphere, East or West
SS .Sttt Speed Over ground in knots
CCC.Currrrraraaanianns Course Over Ground, True

DDMMYY ..viiiiiininnns Date

FCS it Checksum

e TUTUUTRRPRR Carriage Return

M Line Feed

The null fields refer to the Magnetic Variation
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NMEA UKOOA /IMCA DP SENTENCE

1111111111222222222233333333334444444444555555555566666666667777777777888
1234567890123456789012345678901234567890123456789012345678901234567890123456789012

| | |
$DPGGA , HHMMSS . SS , DDMM . mmmm , N, DDDMM . mmmm, E ,Q ,NN,P_p,UAA_aa,M,UGG.gg,M, T t,DGPS*CS-"

Start of Sentence Delimiter

Talker Device Identifier

Sentence Formatter

Comma

UTC Time of Fix, (up to 1 second old by time of output)
Latitude at time of fix

Latitude Hemisphere Specifier, N or S
Longitude at time of fix

Longitude Hemisphere Specifier E or W
DGPS Quality Indicator (see table below)
Number of satellites used in Fix

HDOP

Sign of Altitude above or below MSL/Geoid.

Antenna Altitude at time of fix with respect to MSL/Geoid

Height units, M = Metres

Sign of Geoidal separation (+ve Geoid above WGS84 spheroid)

Geoid / Spheroid separation

Time in seconds since last RTCM type 1 or type 9 message
DGPS system identifier, DGPR = DGPS Radio-Based Link
DPGI = DGPS Satellite -based link

Checksum
Carriage Return

Line Feed

Notes — DGPS indicator is fixed to DPGI.
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DGPS Quality Indicator

DOI Status of Solution Precision Comment
0 Failed solution N/A -
1 Uncorrected N/A Solution obtained but no differential
2 Corrected but no redundancy | N/A Minimum DGPS Solution
3 Corrected Position; Poor Poor Dilution of Precision (DOP)/ Geometry
Redundancy of 1
4 Corrected Position; <10m Adequate DOP / Geometry
Redundancy of 1
5 Corrected Position; <10m Ability to reject Outlier;
Redundancy > 1 Gradual improvement in geometry/DOP
6 Corrected Position; <10m Ability to reject Outlier;
Redundancy > 1 Gradual improvement in geometry/DOP
7 Corrected Position; <4m Ability to reject Outlier;
Redundancy > 1 Gradual improvement in geometry/DOP
8 Corrected Position; <2m Ability to reject Outlier;
Redundancy > 1 Gradual improvement in geometry/DOP
9 Corrected Position; <0.5m Ability to reject Outlier;

Redundancy > 1

Gradual improvement in geometry/DOP
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DNAVN OUTPUT FORMAT

11111111112222222222333333333344444444445555555555666666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890

I I I I I
[DJIJIMMDDYYHHMMSS . sLL . IDN523516 . 65E0014404 . 22+057 . 4CCC . cSSS . SXXXYYYPP . pHH .. hMRDQq

11111111121112111121112111211121711111211121112111111

888888888999999999900000000001111111111222222222233333333334444444
123456789012345678901234567890123456789012345678901234567890123456

mmssN##SNll?EF ##SI!JREF //nsref]cs ﬂ’l‘

where

TP Start Character

Do Day of Week (0-6, 0 is Sunday)

JIT i, Julian Day

MMDDYY.....ovvvvrrininnns Date

HHMMSS .S ....ccevnee. UTC Time of Record

LL B, Time of Record minus Time of Fix in seconds

3 Datum Flag (0=WGS 72, 1=WGS 84, 2= NAD 84, 3 = NAD 83, 4-9= reserved)

N o Latitude Hemisphere Specifier (N or S)

523516.65............. Latitude (DDMMSS.ss)

E s Longitude Hemisphere Specifier

0014404 .22........... Longitude (DDDMMSS.ss)

+057 . 4., Altitude with respect to Ellipsoid (+rm)

CCC.Curvrrriiiiaenniis Course Over Ground (deg True)

SSS.S.s Speed Over Ground (kts)

XXX it 3D Position Error (m, 1-c)

YYY i 2D Position Error (m, 1-c)

PP P, PDOP (invalid if only 3 SV’s are being tracked)

HH Do HDOP

Mo Operating Mode (0=No Solution, 1=4SV,2=3SV+Alt Aid, 3=3SV+CIk Aid, 4=2SV+Alt Aid
+Clk Aid, 5=All in View)

= Receiver Code (0-6=Reserved, 7=C/A, L1 only, Carrier Aided, 8-9=Reserved)

Do Receiver Dynamics (0=Static, 1=Low...... 9=High)

Q e Position Quality (0O=Poor, 9=Good)

(o ST OTPUTRRT Differential Quality (0O=No Corrections, 1=Poor.....9=Good)

MMSS .o Time Since Last Correction

N o, Number of SV's Tracked
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HH first SV PRN

SN, first SV SNR (Trimble Units)

RE .. first SV Range Residual Error (m)

F o first SV Status Flag (Bit O=Elevation Flag, 0=SV is above mask,

.

e ##SNREF repeated for each SV

.

NN last SV PRN (This will be determined by the number of satellites being tracked)
NN last SV SNR (Trimble Units)

NNN ., last SV Range Residual Error (m)

N last SV Status Flag

| [P UTT Stop Character

CS it Checksum (The hexadecimal representation of the modulo-256 sum of the characters

from “[* to “]” inclusive
.............................. Carriage Return

M e Line Feed

DNAVN — NAUTIS MODIFICATION

The Nautis Modified DNAV out put is in the same format to the standard DNAV, other than that a maximum
number of satellites (10) are fixed within the output string. This allows a Nautis navigation system to accept DNAV

strings that would normally contain 10 or more SVs.
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TRIMBLE OUTPUT FORMAT

11111111112222222222333333333344444444445555555555666666666677777
12345678901234567890123456789012345678901234567890123456789012345678901234

I I I
[1ID Day 294 DD-MMM-YY HH:MM:SSF52:35.2785N 001:44.0637E +0094 2.4 CIKOFf

1111121111211212112111211211112111111
7777788888888889999999990000000000111111111122222222223333
5678901234568901234567890123456789012345678901234567890123

| | | | | |
+VVWV.vv SSS.ss HHH.h +0.0000E+00 0000 3 nn,nn,nn,nn,nn]-"

Where

Lo Start Character

IDeciiiiiiee e Station Identification Number

DAY .evveeeieaaeeeeaiiiees Day of Week

294 .. Julian Day

DD-MMM-YY ............ Date (e.g. 13-Apr-00)

HH-MM:SS.............. UTC Time

o Differentially Corrected Flag (d = Corrected, Space = Uncorrected)

52:35.2785.......... WGS 84 Latitude (DD:MM.mmmm)

Noiiieeee e Latitude Hemisphere Indicator (N or S)

001:44.0637........ WGS 84 Longitude

B Longitude Hemisphere Indicator (E or W)

0094 .....oeiiiiaaeanne Height of Antenna Referenced to WGS 84 spheroid

024, PDOP

CIKOFF.....ooviie, Calculated Receiver Clock Offset in Nanoseconds

EaVAVAVARYAV S Vertical Component of Velocity

SSS.SS.itiiiieiiiiins Horizontal Component of Velocity

HHH h..s Heading of Vessel (deg. True)

+0.0000E+0Q0......... Receiver Clock Frequency Offset from GPS

0000 3 nn, ,nn If 6 or less satellites then four zeros followed by the minimum number of
satellites required by the fix and then the PRN numbers of satellites used in the
position fix

nn, ... ,NN........ If more than 6 satellite then the PRN's of Satellites used in Position Fix

T Stop Character

e TUTPUTOURRPRR Carriage Return

D Line Feed
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ZEROLINK

This is the data exchange format for all the Zero suite programs.

It is a binary (non-ASCII) format.
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FUGRO UKOOA OUTPUT FORMAT

111111111122222222223333333333444444444455555555556666666666777777777788888
123456789012345678901234567890123456789012345678901234567890123456789012345678901234

[LTV**HHMMSSSDDMMYYAAaGDDMMSSsssSNDDDMMSSssSEHHHHhMMXXXYYyZZZPPpQQgRRrUUUFKKKLLICCcBB

1111121112111121121112111311171131111
888889999999999000000000011111111112222222222
567890123456789012345678901234567890123456789

NNnn .. .. nnTTFFR refstncdes optionalcs-"

Where

Lo Start Character

Lo e e e Length of Message

T Message Type Identifier

Vit Message Version Identifier

K e Message Dependant Byte

K e Message Dependant Byte

HHMMSSS.......oceeenee UTC Time of Fix

DDMMYY ..o Date of Fix (DDMMYY)

AAQ.......ccc Age of Data

TP Datum Indicator (W=WGS 84, Z=Other Datum, ?=Datum Not Known)

DDMMSSSSS............. Latitude

Noiiieeee e Latitude Hemisphere Specifier (N or S)

DDDMMSSSSS.......... Longitude

B Longitude Hemisphere Specifier (E or W)

HHHA oo Height (HHHH.h) -999.9 to 9999.9 in m

M Height Reference Indicator (S=Spheroidal Height, M=Height above MSL ie.
Orthometric)

Me e Mode (H=Height Aided, 3=3D Solution, ?=Unknown)

) .0 CUTTT 95% Error Ellipse semi-major axis (m)

YYY ot 95% Error Ellipse semi-minor axis (m)

277, 95% Error Ellipse Max Direction (°)

PPP .t 95% Latitude s d / Precision Value (m)

(010 PUTTTUTUUPRIT 95% Longitude s d / Precision Value (m)

RRI e 95% Height s d / Precision Value (m)

UUU. e Unit Variance

o F Test (P=Pass, F=Falil)
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HDOP (DD"D)
PDOP (DD”D)
External Reliability (m) (Largest Position MDE at the Configured Level
— typically 80%)
LOP with External Reliability (SV PRN ‘01’-'99’ or ‘HT’ if Altitude or ‘00’ if
computed but not used due to lack of redundancy)
Number of SVs used at the Mobile N
Satellite PRN Numbers
W-Test rejected LOP (if any) (SV PRN ‘01’ — ‘99', ‘HT’ if Altitude, ‘00’ = OK)
Total Number of SVs used in Solution (Approximately = N x v for multi-reference
station solution).
v Number of Reference Stations Used (0-9, 9 = 9 or more)
The Codes of the Reference Station used. (Up to 9 three digit codes, first 9 if
more than 9, if less than 9 padded with Q's))
Optional additional data before checksum
Checksum
Carriage Return

Line Feed
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GECO UKOOA OUTPUT FORMAT

1111111111222222222233333333334444444444555555555566666666667 777777777888
1234567890123456789012345678901234567890123456789012345678901234567890123456789012

| | |
[O10INPMulti 1.32WWWWTTTTTTT.tAA.a_DD_MM.mmmmmN_DDD_MM.mmmmmEAAA .aHHH . hVVV._vUU.uuu

11111211121111211221121121217121171211211121111111

88888889999999999000000000011111111112222222222333333333344444
34567890123456789012345678901234567890123456789012345678901234

|
XX xXxXXYY .yyyZZ .zzz@0 - QQ@## - ###FFSATREF  SatNos

|
RefStnlds -

Start Character

Record Identifier

Format Version

Nav Point Number

Space

System Name/ Version (Should identify system and software version)
GPS Week Number since January 6" 1980
Seconds in GPS week (GPS time)

Age of Fix

Latitude

Latitude Hemisphere Identifier (N or S)
Longitude

Longitude Hemisphere Identifier (E or W)
Spheroidal Height (above WGS 84)

HDOP

VDOP

Unit Variance

Variance Latitude

Covariance Lat/Long

Variance Longitude

Variance Height

External Reliability

Fix Status (0O=No or Bad Fix, 1=Alt. Aiding, 2=Alt Hold, 3=3D Fix)
Number of Satellites Used

Number of Reference Stations Used For This Fix
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PRN Numbers of the satellites used in fix
ID’s of the Reference Stations used in the fix
End Character

Carriage Return

Line Feed
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GECO UKOOA VERSION 2 OUTPUT FORMAT

1111111111222222222233333333334444444444555555555566666666667777777777888
1234567890123456789012345678901234567890123456789012345678901234567890123456789012

[ | | | |
[010INPMulti 1.32WWWTTTTTTT.tAA.a_DD_MM.mmmmmN_DDD_MM.mmmmmEAAA _aHHH - hVVV _vUU . uuu

1111121111111211221112112121712112121712111211111111
88888889999999999000000000011111111112222222222333333333344444
34567890123456789012345678901234567890123456789012345678901234

| | |
XX XXXYY .yyyZZ .zzz@0 - Q0@## . ###FFSATREF SatNos RefStnlds ]-"

where

Lo Start Character

OL.ieeiiiiiiieeeeiineeeen Record Identifier

OL.iiiiiiiiiieeeeiineeeenn Format Version

NP.oooiiiiee e Nav Point Number

[ UTU OO OO Space

Multi 1.32.......... System Name/ Version (Should identify system and software version)
WWWW......ovveeenee GPS Week Number since 21% August 1999

TITTTTT .t Seconds in GPS week (GPS time)

AA . Age of Fix

_DD_MM_mmmmm...... Latitude

Noiiieeee e Latitude Hemisphere Identifier (N or S)

_DD_MM_mmmmm...... Longitude

B Longitude Hemisphere Identifier (E or W)

AAA AL o Spheroidal Height (above WGS 84)

HHH.h.........ccoe HDOP

VWV Ve, VDOP

UU_ UUU..ooeeeiiine, Unit Variance

XX aXXX eaviveneeainnens Variance Latitude

YY YYY ininnnnnnnnn Covariance Lat/Long

VA & & AU Variance Longitude

00-000...........c.unn.. Variance Height

HH B e External Reliability

FR s Fix Status (Single Freq. 0=No or Bad Fix, 1=Alt. Aiding, 2=Alt Hold, 3=3D Fix)
.............................. (Dual Freg. 4=No or Bad Fix, 5=Alt. Aiding, 6=Alt Hold, 7=3D Fix)
SAT vt Number of Satellites Used
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REF...oiiiiiienieeeninnn Number of Reference Stations Used For This Fix
SAtNOS ....covvveernenen. PRN Numbers of the satellites used in fix
RefStnlds............ ID’s of the Reference Stations used in the fix

| TP End Character

e Carriage Return

D Line Feed
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FUGRO XP EXPANDED OUTPUT FORMAT

111111111122222222223333333333444444444455555555556666666666777777777788888
123456789012345678901234567890123456789012345678901234567890123456789012345678901234

| | | |
**XHHMMSS . sDDMMYYAA . aDDMMSS . ssssNDDDMMSS . ssssEHHHH . hhHHHH . hhNNN . nnEEE . eeC . ccccHHH . hh

11111111111112111
8888899999999990000000000111111
5678901234567890123456789012345

| |
XXX_XXYYY_yyZZZLL . IHHH. hPPP . pMM

Differential Only — this section is only generated if a standard differential calculation is used, either as a

standard calculation or an XP back-up (i.e. XP Mode =2, 3, 4,5 or 6)

11111111121121211121121211211121112121171211121712111712111211112111111
1111222222222233333333334444444444555555555566666666667777
6789012345678901234567890123456789012345678901234567890123

| | | | | |
UU.UuuFRR.rrrrBBNNNnn .. .. nnRRCCimiX .. .. J§HEIX*XXN

XP Only - this section is only generated if a true XP calculation is used (i.e. XP Mode =0or 1)

111111111211121112111211111121112112111121711111211121121171217111112111111
1111222222222233333333334444444444555555555566666666667777777777888888
6678901234567890123456789012345678901234567890123456789012345678901234

UU.UuFRR.rrrrBBNNnn .. .. nnUU.UuUlRR.rrrrBBNNNn .. .. nniii*xXx-"

Where

R Message Dependant Byte

R Message Dependant Byte

Xevreeeneeenree e Hexadecimal identifier

HHMMSS. S ...coeennee. UTC Time of Fix

DDMMYY .oeeeeeeiiiieens Date of Fix (DDMMYY)

AA 8., Age of Data

DDMMSS.SSSS......... Latitude

N Latitude Hemisphere Specifier (N or S)

DDDMMSS.sSSS....... Longitude

Euvrrrrerreeee e e e e e Longitude Hemisphere Specifier (E or W)

HHHH.hh................ Height above mean sea level (HHHH.hh) -999.99 to 9999.99 in m

HHHH.hh................ Height of geoid (mean sea level) above WGS84 ellipsoid (HHHH.hh) -999.99 to
9999.99 in m
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NNN_NN....oooriiianns 95% Latitude Standard Deviation / Precision Value (m)
EEE.e€.......cceeuunes 95% Longitude Standard Deviation / Precision Value (m)
C.CCCC.vvrrrrrrnnnnnnn Correlation Coefficient - 1 to +1
HHH.hh................ 95% Height Standard Deviation / Precision Value (m)
XXX e XX evvvvvrennnaannnnn 95% Error Ellipse semi-major axis (m)
YYY . YY iiiiiieeeenn 95% Error Ellipse semi-minor axis (m)
ZZZ..ccccciciiiiienaaaannn, 95% Error Ellipse Max Direction with respect to North (°)
I Latency (s)
HHH e, HDOP (DDD”D)
PPP .Doeeeeeeeeeeeeenn, PDOP (DDD”D)
Mt Calculation Mode

0 — No Solution

1-XP

2 — Dual Frequency Diff. 3D
3 — Dual Frequency Diff. 2D
4 — Single Frequency Diff. 3D
5 — Single Frequency Diff. 2D
6 — Standalone

Me e XP Mode
0 — No Solution
1-XP
2 — Converging to XP
3 — Backup Solution 1
4 — Converging to Backup Solution 1
5 — Backup Solution 2
6 — Converging to Backup Solution 2

DIFFERENTIAL ONLY - this section is only generated if a standard differential calculation is used, either

as a standard calculation or an XP back-up (i.e. XP Mode =2, 3,4, 5 or 6)

UU_UU. e, Unit Variance
F e e e e e e e e e s F Test (P=Pass, F=Fall)
RR.IIrr.....ccccee. External Reliability (m) (Largest Position MDE at the Configured Level

— typically 80%)

] J PRN with highest External Reliability value

NN Number of SVs used in the calculation

nn .. .. NN....... Satellite PRN Numbers

o Number of Reference Stations Used (0-99)

o O Number of Reference Stations in Configuration (0-99)

[ The ID Code of Reference Station 1. (three digit code)
Xottteeeeeierrnnneneeaeees Number of SVs from Reference Station 1. (hexadecimal character)
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1 I The ID Code of Reference Station n. (three digit code)
Xttt Number of SVs from Reference Station n. (hexadecimal character)
FXX et Checksum

e Carriage Return

D Line Feed

XP ONLY - this section is only generated if a true XP calculation is used (i.e. XP Mode =0 or 1)

UU_UU. e, Unit Variance, delta calculation
F o e e e e seenns F Test (P=Pass, F=Fall), delta calculation
RR.Irrr.......cccuee. External Reliability (m) (Largest Position MDE at the Configured Level

— typically 80%), delta calculation

] J U PRN with highest External Reliability value

NN Number of SVs used in the delta calculation

nn .. .. NN....... Satellite PRN Numbers in the delta calculation

UU_UU.ieciieee, Unit Variance, filter calculation

[ Innovation Check (P=Pass, F=Fall), filter calculation
RR.Irrr.......cccuee. External Reliability (m) (Largest Position MDE at the Configured Level

- typically 80%), filter calculation

] J U PRN with highest External Reliability value
NN Number of SVs used in the filter calculation
nn .. .. NN........ Satellite PRN Numbers in the filter calculation
L 1 I XP SkyFix Beam ID

FXX e Checksum

e Carriage Return

M Line Feed
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FUGRO XP CONCISE OUTPUT FORMAT

111111111122222222223333333333444444444455555555556666666666777777777788888
123456789012345678901234567890123456789012345678901234567890123456789012345678901234

| | | |
**XHHMMSS . SDDMMYYAA . aDDMMSS . sssSNDDDMMSS . ssSSEHHHH . hhHHHH . hhHHH . hhXXX . XXYYY _yyZZZUU..

1111121111211111111111
88888999999999900000000001111111111
56789012345678901234567890123456789

|
UUFRR.rrrrLL. IHHH_hPPP . pNNMMRR*XX-"

Message Dependant Byte

Message Dependant Byte

Hexadecimal identifier

UTC Time of Fix

Date of Fix (DDMMYY)

Age of Data

Latitude

Latitude Hemisphere Specifier (N or S)

Longitude

Longitude Hemisphere Specifier (E or W)

Height above mean sea level (HHHH.hh) -999.99 to 9999.99 in m
Height of geoid (mean sea level) above WGS84 ellipsoid (HHHH.hh) -999.99 to
9999.99 in m

95% Height Standard Deviation / Precision Value (m)

95% Error Ellipse semi-major axis (m)

95% Error Ellipse semi-minor axis (m)

95% Error Ellipse Max Direction with respect to North (°)

Unit Variance, filter calculation

F-Test for Backup solution or Innovation Check for XP solution (P=Pass, F=Fail)
External Reliability (m) (Largest Position MDE at the Configured Level
- typically 80%), filter calculation

Latency (s)

HDOP (DDD”D)

PDOP (DDD"D)

Number of SVs used in the calculation

Calculation Mode
0 — No Solution
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1-XP

2 — Dual Frequency Diff. 3D
3 — Dual Frequency Diff. 2D
4 — Single Frequency Diff. 3D
5 — Single Frequency Diff. 2D
6 — Standalone

XP Mode
0 — No Solution
1-XP
2 — Converging to XP
3 — Backup Solution 1
4 — Converging to Backup Solution 1
5 — Backup Solution 2
6 — Converging to Backup Solution 2

Number of Reference Stations Used (0-99)
Checksum
Carriage Return

Line Feed
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UTM / SYLEDIS

1111111111222222222233333333334
1234567890123456789012345678901234567890

| | |
_Y=NNNNNNN.n_X+EEEEEEE.e_Ffff_Qqqqqqqg-"

where

[PPSR R Space

Y s Y co-ordinate Identifier
+NNNNNNN_n........... Northings to 0.1 of a metre
Xeetitreeee e X co-ordinate Identifier
+EEEEEEE.e.......... Eastings to 0.1 of a metre
Fo Differential Flag Identifier

FFF o, 000 = Diff Corrected, 001 = Stand Alone
(O Quality Flag Identifier

49999 ....ccceeeuveeee Not Implemented, always 0000000
S TUTTURPPPTPUPRRPPR Carriage Return
M Line Feed

The Eastings and Northings will be Transverse Mercator co-ordinates, the projection grid is defined when

setting up the output.
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UTM/GEM 80 DP

111111111122222222223333333
123456789012345678901234567890123456

_Y+NNNNNNN.n_X+EEEEEEE.e_Q_gDRMLPM-/

where

[T Space, ASCII character 32

Y e Y co-ordinate identifier, (ASCII character 89)
F o Sign + or -

NNNNNNN_n............ Northings (leading zeros when necessary)
) TP X co-ordinate identifier, (ASCII character 88)
EEEEEEE.e............ Eastings (leading zeros when necessary)
Qe Quality Field Identifier

(o JUT ORI Quality : Filtering Strictness n

DRM eiiiieieeiiiiiiiens Quality :DRMS (metres) nnn

LPM Quality :LPME (metres) nnn

e TUTPUTOURRPRR Carriage Return

M Line Feed

The Eastings and Northings will be Transverse Mercator co-ordinates, the projection grid is defined when

setting up the output.
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DGPS_IS

This output is under development and not fully implemented.
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APPENDIX B — UNDERSTANDING SCINTILLATION

Recent increases in the level of solar activity have had noticeable effects on GPS receiver equipment.
Effects can be categorised into two distinct effects:

a) lonospheric delay

b) Scintillation

lonospheric Delay is sometimes called the gradient effect. It is caused by the GPS signal slowing as it
passes through the ionosphere. The signals are slowed at different rates at different locations,
depending on the path taken through the earth’s atmosphere. When a DGPS system is in use, the path
of the signal through the atmosphere from the individual satellites will be different to the reference station
and to the user. Therefore, standard pseudorange corrections, that only model the atmospheric
differences, may not fully remove the range error.

This error is removed by using dual frequency observations, such as with SkyFix premier. The second
frequency allows the magnitude of the delay to be measured at both the reference station and the users

location. The error can then be removed.

Scintillation is a different phenomenon. The GPS signal is itself damaged in the ionosphere leading to
failure of the GPS receiver to maintain a lock on the satellite. This same problem can occur to the
satellite based RTCM delivery links, be they SPOT or Inmarsat, as discussed later.

The net effect is that instabilities are introduced into the position calculation, potentially each time a
satellite is removed or reintroduced into the solution. This is best illustrated by looking at an example.

In the MultiFix screen shot on the right (taken from “View” \ “Calculation” “Residuals” the individual lines
of position from each SV can be visualised in 2D. The users position is derived by a weighted least
squares adjustment to fit within all the lines of position. This is in the centre of the display and is marked
by the letter A.

Now, consider a scenario where SV 20 is suddenly

removed from the calculation. The correct solution
for a least squares adjustment is then close to point
B.

The size of the resulting position jump is obviously
dependant on both the size of the “cocked hat” (and
resulting error ellipse) and the effect of the missing
SV on that cocked hat. There are many factors to
consider when reviewing the residuals including but
not restricted to:

e Number of SVs in view,

e Geometry of SVs

e Elevation of individual SVs
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During periods of high ionospheric activity this cocked hat will be large (the solution will be divergent) due
to ionospheric delay, the effects will therefore be greater. This effect will be reduced if dual frequency

observations are used, as the cocked hat will once again be small.

We have seen here the potential effect of scintillation on a single SV. In reality, scintillation will affect
more than one SV at a time, although it rarely affects all SVs at the same time. With the removal of each

SV, the stability of the solution is reduced, thereby increasing the effect of subsequent satellite losses.

Detecting Scintillation

lonospheric conditions are at their worst around the geomagnetic equator. Therefore, if you are in the
Southern Hemisphere satellites to the North are the most likely to be affected, conversely in the Northern
Hemisphere satellites to the South are most effected. If you are close to the equator all satellites may be
affected.

There are a number of ways of detecting scintillation within MultiFix. The first sign is within the Signal to
Noise Ratios (SNR). These can be viewed in MultiFix 4 under “View” \"GPS” \"Measurements”. High
variations in SNR are indicative of scintillation. Note you will also see low fluctuating SNRs with low

elevation satelltes or other forms of

[V Recerves SNR H[=1E
interference. E'_‘:“”’“” L .' =
|2z :
% : O g
The adjacent screen shot is of SNRs under |% [N o
|25 [ | |
o |2
normal conditions. The scale bar on each = 5 22! 5
measurement is the variation over the past
100 records.
[ Receives SNR =loix|
00:22:08 Sunday 1037
o[ CZED : T
This second plot is taken from a period of | | A, 7 ]
e ' 1
scintillation and demonstrates the scale of the |1 : ‘ T
18 ] ]
variation typically seen. ~ ?hl: L
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A more graphical indication of the effect of scintillation can be found in the Time series Code Carrier Filter
(CCF).

E Dual Frequency Code-Camer Filtes Tume Senes

00 2% 33 Sunday 1097 Scale - +10m
PAN 024L1) . , . PRN 02 Il.T'I .
In this display the tracking of the individual | . ° ‘& W
SVs in both L1 and L2 can be visually o s
. . S W — ' == =1 e — — ]
monitored. In the following screen shot there ' e ——— : ! : T —
are interruptions, caused by scintillation on .. .., P
PRN 13 (L2 only) and PRN 10 (L1 and L2). NSNS SRS N SIS NS | SN W S . —
These breaks in data can cause the position ey inu PRN 10L2)
jumps that make scintillation such a problem. — [==| el e
As you can see the breaks are not paniwn ‘ , PRN131L2)
continuous, the satellite repeatedly drops in [T s T e T e
and out. This continuous change is what  FansL FRN 19 1L2)
creates the repeated position instabilities, [~ T T e
making the solution unusable. PRN 1 R]) . . | AL

Combating Scintillation

MultiFix 4 contains a scintillation meter and filter facility. The |[DEEEEIl

displays, detects and helps to remove the effects of scintillation. FRNG2IL1)
This scintillation meter summarises which satellites are being .
PAN OT|L1)
interrupted. By enabling the Scintillation filter, the satellites that are o

frequently interrupted will be removed from the calculation until | ...

they have stabilised again. This gives a significant improvement in iL2)
performance, although users need to be aware that it will result in |7 101
. IL2)

a reduced number of satellites.
PRN13ILY)

IL2)
It is therefore recommended to work in height aiding mode when PAN 191L1)

using the scintillation meter. L)
PRN 31L1)
IL2)

For more details of the ‘Scintillation Filter’, see Section 4.3.3.2 on

page 58, and for the ‘Scintillation Meter’, see Section 4.3.6.4.3 on page 99.

Scintillation of the Data Links

Scintillation can also affect the continuity of the DGPS satellite link signals, both Inmarsat and SPOT.
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MultiFix 4 includes the option to display the quality of the Fugro SkyFix decoder signals, as below, see

MultiFix 4 Section for further details.

[V EMS SkyFix - Demodulator History: 23rd March 2001

272

Frequency Offset
0.33 S Y i /| H .
0.23 : : ;
0 6 12 18 24 Hours

The Demodulator History display, found under “View” \ “Corrections” \ “SkyFix Decoder” \ “History”
provides an illustrative summary of the stability of the SkyFix signal as recorded by the decoder. During
scintillation on may see that the “Quality” drops, that the “Errors” increase and that the Minimum and
Maximum “Voltage” separation widens.

A more detailed description of the Demodulator History view can be found in Section 4.3.6.5.3.2 on Page
118.
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APPENDIX C — STATIC POSITION OFFSET FILE

Where RxV is to be used in a static environment, or for training purposes, the PDS module is not
required. Instead, the fixed antenna locations can be entered into an XML file, as below.

Each Location requires a unigue “Point ID". The ID is defined within RxV under
config\calculation\Receivers...”. Each receiver requires a unique ID, additional IDS can be defined for

the location of the virtual antenna, for the output.

The name is for reference purposes and is shown on the “Rx SV Status” window in brackets.
Latitude, Longitude and height are used to define the point location.

An example XML file is given below. User defined text is marked in black.

- <Vessel>
<Name>Vessel Name</Name>
- <Point ID="31">
<Name>Mast head</Name=>
<Latitude>52° 36’ 10.25692" N</Latitude>
<Longitude>1° 17" 04.49008" E</Longitude>
<Height>76.036</Height>
</Point>
- <Point ID="32">
<Name>Helideck</Name=>
<Latitude>52° 36" 10.25505" N</Latitude>
<Longitude>1° 17' 04.45858" E</Longitude>
<Height>75.890</Height>
</Point>
- <Point ID="33">
<Name=>Stbd Crane</Name>
<Latitude>52° 36" 10.16859" N</Latitude>
<Longitude>1° 17' 04.17211" E</Longitude>
<Height>75.825</Height>
</Point>
- <Point ID="40">
<Name=>Virtual antenna</Name>
<Latitude>52° 36" 10.00" N</Latitude>
<Longitude>1° 17" 04.00" E</Longitude>
<Height>70.00</Height>
</Point>

</Vessel>
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