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SOFTWARE LICENSE AGREEMENT

IMPORTANT: BY OPENING THE SEALED DISK PACKAGE CONTAINING THE SOFT-
WARE MEDIA, YOU ARE AGREEING TO BE BOUND BY THE TERMS AND CONDI-
TIONS OF THE LICENSE AGREEMENT (“AGREEMENT”"). THIS AGREEMENT
CONSTITUTES THE COMPLETE AGREEMENT BETWEEN YOU (“LICENSEE”") AND
MAGELLAN CORPORATION. (“LICENSOR"). CAREFULLY READ THE AGREEMENT
AND IF YOU DO NOT AGREE WITH THE TERMS, RETURN THIS UNOPENED DISK
PACKAGE AND THE ACCOMPANYING ITEMS TO THE PLACE WHERE YOU OB-
TAINED THEM FOR A FULL REFUND.

LICENSE. LICENSOR grants to you a limited, non-exclusive, non-transferable, personal li-
cense (“License”) to (i) install and operate the copy of the computer program contained in this
package (“Program”) in machine acceptable form only on a single computer (one central
processing unit and associated monitor and keyboard) and (ii) make one archival copy of the
Program for use with the same computer. LICENSOR and its third-party suppliers retain all
rights to the Program not expressly granted in this Agreement.

OWNERSHIP OF PROGRAMS AND COPIES. This License is not a sale of the original
Program or any copies. LICENSOR and its third-party suppliers retain the ownership of the
Program and all copyrights and other proprietary rights therein, and all subsequent copies of the
Program made by you, regardless of the form in which the copies may exist. The Program and
the accompanying manuals (“Documentation”) are copyrighted works of authorship and contain
valuable trade secret and confidential information proprietary to LICENSOR and its third-party
suppliers. You agree to exercise reasonable efforts to protect the proprietary interests of
LICENSOR and its third-party suppliers in the Program and Documentation and maintain them
in strict confidence.

USER RESTRICTIONS. The Program is provided for use in your internal commercial business
operations and must remain at all times upon a single computer owned or leased by you. You
may physically transfer the Program from one computer to another provided that the Program is
operated only on one computer at a time. You may not operate the Program in a time-sharing or
service bureau operation or rent, lease, sublease, sell, assign, pledge, transfer, transmit
electronically or otherwise dispose of the Program or Documentation, on a temporary or
permanent basis, without the prior written consent of LICENSOR. You agree not to translate,
modify, adapt, disassemble, decompile, or reverse engineer the Program, or create derivative
works of the Program or Documentation or any portion thereof.

TERMINATION. The License is effective until terminated. The License will terminate without
notice from LICENSOR if you fail to comply with any provisions of this Agreement. Upon
termination, you must cease all use of the Program and Documentation and return tem, and any
copies thereof, to LICENSOR.

GENERAL. This Agreement shall be governed by and construed in accordance with the Laws
of the State of California and the United States without regard to conflict of laws provisions
thereof and without regard to the United Nations Convention on Contracts for the International
Sale of Goods.



DISCLAIMER OF WARRANTIES AND LIMITATION OF
LIABILITY

LICENSOR AND ITS THIRD-PARTY SUPPLIERS MAKE NO WARRANTIES
OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE
PROGRAM, MEDIA, DOCUMENTATION, RESULTS OR ACCURACY OF
DATA AND HEREBY EXPRESSLY DISCLAIM ANY WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE AND
NONFRINGEMENT. LICENSOR AND ITS THIRD-PARTY SUPPLIERS DO
NOT WARRANT THE PROGRAM WILL MEET YOUR REQUIREMENTS OR
THAT ITSOPERATION WILL BE UNINTERRUPTED OR ERROR-FREE.

LICENSOR, itsthird-party suppliers, or anyoneinvolved in the creation or deliver of
the Program or Documentation to you shall have no liability to you or any third-party
for special, incidental, indirect or consequential damages (including, but not limited
to, loss of profits or savings, downtime, damage to or replacement of equipment or
property, or recover or replacement of programs or data) arising from claims based in
warranty, contract, tort (including negligence), strict liability, or otherwise even if
LICENSOR or its third-party suppliers have been advised of the possibility of such
claim or damages. Theliability of LICENSOR and its third-party suppliersfor direct
damages shall not exceed the actual amount paid for this Program License.

Some states do not alow the exclusion of limitation of implied warranties or liability
for incidental or consequential damages, so the above limitations or exclusions may

not apply to you.

U.S. GOVERNMENT RESTRICTED RIGHTS

The Program and Documentation are provided with RESTRICTIVE RIGHTS. Use,
duplication, or disclosure by the Government is subject to restrictions as set forth in
subdivision (c)(2)(ii) of the Rightsin Technical Data and Computer Software clause
at DFARS 252.227-7013 or subdivision 9(C)(1) and (2) of the Commercial Computer
Software - Restricted Rights 48 CFR 52.227.19, as applicable.

Should you have any questions concerning the License Agreement or the Limited
Warranties and Limitation of Liability, please contact in writing: Ashtech, 1170
Kifer Road, Sunnyvale, CA 94086
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FCC Notice

The equipment described in this manual has been tested pursuant to Part 15 of the
FCC Rules and found to comply with the limitsfor aClass A digital devicefor usein
commercia business, and industrial environments. Operation is subject to the
following two conditions: (1) this device may not cause harmful interference, and (2)
this device must accept any interference received, including interference that may
cause undesired operation. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a commercial
environment. The equipment generates, uses, and can radiate radio frequency energy
and, if not installed and used in accordance with the instruction manual, may cause
harmful interference to radio and television reception. Operation of this equipment in
aresidential areaislikely to cause harmful interference in which case the user will be
required to correct the interference at his own expense.

If this equipment does cause interference to radio or television reception, which can
be determined by turning the equipment off and on, you can try to correct the
interference by one or more of the following measures;

* Reorient the receiving antenna.

* Relocate the receiver relative to the equipment which it interferes.

« Power the equipment from a different AC receptacle so that this equipment
and the interfered equipment are on different branch circuits. If necessary,
contact the Ashtech customer service department or an authorized
representative for additional advice.



Vi

CGRS Operationsand Technical Manual



Table of Contents

Chapter 1. OVEIVIEW . . ... e 23
ApPPliCatIONS . . . . e 23
CGRSINNOVALIONS . ..ottt 23
COMPONENTTY . . e e e e 24
Remote Control Software ..., 24
External SENSors .. ... 24
Meteorological Station ..............iiiiiiiiii 24
Standard Features . . ... ...t 24
Waterproof Receiver . ... ... 24
12 Channel All-In-View Operation . . ..., 24
Z-Tracking ..ot 25
Dua Bit Processing . . .. .. covi i 25
2Hz Data Position Computation and Data RecordingRate ... ... .. 25
Choke-Ring Dual Band Antenna. . ........... ..., 25
10 MB Memory (18 - 20 - MB Compression Utility) . ............ 25
Real-time Data Output (NMEA /RawData) ................... 25
High Speed Remote Download Software / RINEX
GOV 25
Fully Automated Modem Control . ............ ..., 25
Strong Motion Sampling/ Ring Buffer . ....................... 26
CloCK StEENNG . . . oo et 26
Four Separate and Independent RS-232 Serial
Communication POrS. . . ... ..ot 26
IPPSOUIPUL . . et e e e e 26
Dua Power Input . ... 26
External Frequency Input .......... ... 26
Programmable Meteorological Input .. ....................... 26
External Sensor Input .. ... 26
External AC/DC Power Supply and Cable (Auto Sensing) ........ 27
Softcase Battery ... ...t 27
Battery Charger 115-240 . .. ... ..o 27
Car battery Adapter Cable . .. ... 27
RadioModemCable ......... ... ... i 27
30 Meter AntennaCable . ... 27
Y Cablefor Multiple Power Inputs/ Solar Power Inputs ... ....... 27
Dual RS232Cable ... .. 27
SingleRS232Cable . ... 27

Table of Contents

vii



Chapter 2. General Information . ........... ... ... 29

INtrOdUCHION . . . e e 29
List of Equipment Supplied ........ ... 31
Chapter 3. General OperationS . . .. ..ot 33
Reference Station SEtUP ... ..o oo e 33
System Configuration ............ ..ot e 33
Poweringthe Recaiver . ... e 36
Self-TeSt MESSA0ES . . . . v ottt et 36
Resetting Memory ... ...t e 36
Front Panel . ... e 37
GPS AntennaPlatform ............ i 38
Collecting Data .. ..o vvi it e 38
Conventional Memory versus Seismic Ring Buffer
MO0 Y . ot te 39
Conventional MemMOrY . ...t e e 39
FileBasiCs ..ottt 39
EnteringaSiteName ............ccoi i 40
MoreFileBasiCs. .. ..o v 40
SesSioN Programming . ..o vv et 42
Downloading Data . ........ivrii i 42
Direct Downloads . ...t e 42
RemoteDownload . ...ttt e e 43
Remotely Downloading Conventional Memory .................... 43
Remotely Downloading Seismic Ring Buffer Memory .............. 44
Real-Time Code and Carrier Phase Differential Operations .............. 45
Setting up using receiver screensand keypad ................ .. 47
Setting up using receiver commands . ............oi .. 51
Chapter 4. Screen Operation . ..........iiinit i 53
Screen 0 - Satellite Tracking Information ........... ... ... . ... ... 53
Screen 1 - Satellite Orbit and Health
INfOrMation . ... e 55
Screen 2 - Position and Navigation Information ....................... 57
SCreen 2/Page L .. .o 57
SCreen 2/Page 2 . . .o 59
Screen 3 - Data Collection Information ............ ... 60
Screen4 - Receiver Control . ...t e 61
MainScreen Fields ............ i 61
Reference Position (LAT,LON and ALT) ..o, 62
Screen4-PositionSubmenu . ... ... 63
Screen 4 - Differential Submenu .. ... .. 65

viii CGRS Operationsand Technical Manual



RTCM Options- RTCM Format Submenu . ....................... 67

Typel1l5-RTCM Typel5Submenu ..., 70
Type 16 - RTCM Typel6 MessageSubmenu ... ................... 71
Screen4 - Session SUbMENU ..o 71
Screen4 - RCVRCTRL Submenu ... ..o 74
Screen4 - Port A/B/C/D Submenu ... 76
Screen4-EXTFREQSubmenu ... 80
Screen4-PULSEGEN Submenu .. ... 81
Screen4 - DATUM Submenu ... 82
Screen4 - MODEM Submenu . ... 83
Screen4 - SUBCMDSSuUbmenu ... 84
Screen 5 - Differential Information and Range Residuals/Position Error . . . .. 86
RTCM Information . ......... .o ioni e 86
RangeResiduals . . ... 88
Screen 6 - Waypoint Control .. ... 89
LOGPresent POS . . .. .o 90
SET DISPLAY 90
EDIT WAYPOINT . e 91
EDIT ROUTE ... e e e 9%
RESTART ROUTE . ... .o 95
WAYPOINT SWITCH ..o e 96
RANGE/BEARING . ... e 97
UNIT SELECTION .. .. 97
MAGVARMODE .. ... e 98
Screen 7 - Satellite Selection Control ............. i 100
Screen 8 - File Information/Seismic Ring Buffer™ . .. ................. 101
SEISMICRING BUFFERMENU . ........... .. ... .. .. ..... 103
Screen 9 - Site and Session Control . ... 104
Screen 10 - All-in-View Information ............ .. ... .. ... .. .. . ... 107
Screen 11 - Visibility Information . .. ....... ... ... L 109
Screen 12 -BarCode Control . ........ ... . . . i 110
Chapter 5. Serial Port Operation . .. ... .. e 113
Real-Time Data Output . . ... . ... e 113
Setting Up the Receiver . .. ... ... 114
COmMMaANGS . . ..o 116
Setting Commands . . . ... .. e 116
Query Commands . . . . ..o 122
Setting-up Serial Port Real-Time Data Output .. ...................... 123
To start NMEA message output: . .. .............. i, 124
To stop NMEA message output: .. ............. ... 124
NMEA OQUIPUL . . oo e e 124
Setting Up the Receiver .. ... . ... 125

Table of Contents iX



NMEA MeESSage TYPES . . ot ittt e e e e 126

Latitude/Longitude for Position ............ .. ... ... . .. 127
Present Position Fix with Timeof Fix ........... ... . ... ... ..., 127
Global Positioning System Position .............. ... ... ....... 128
COGISOG ..t e et e 129
SNR of GPS SatellitesBeing Tracked ............. ... ... ....... 129
Autopilot Format . . ... ..o 130
AlManNaC MESSAgE . . . . oottt 130
RTCM MESSA0E . . . ottt ettt e e e 131
Message Type 1 or 9 Format: RTCM Corrections. . ............ 132
Message Type 2 Format: Delta RTCM Corrections ............ 133
Message Type 3 Format: Reference Station Coordinates ... ..... 133
Message Type 15 Format: lonospheric Corrections ............ 134
Message Type 16 Format: GPS Special Message . ............. 134
CrossTrack ErTOr ... oo 134
Bearingand Distance. . ... ...t 135
AlMANAC . . . e 135
DOPand ActiveSatellites . ...t 137
SatelliteSiNView . ... 137
Trigger Time Tag Serial Output Message .. ... ...t 138
Satellite Range Residuals and Position Errors .................... 138
GPS Satellite RangeResiduals ... ... 139
Position Using UTM Coordinates . ..., 140
Chapter 6. DataFormats . ... ...t 141
StOred FOrMELS .. ..ottt e e e 141
B-files .. 141
E-files .. 143
SIS . 144
D-File . o 144
Real-TimeDataFilesin ASCIl . ... .. i 146
MBEN Filesin ASCIl . ... e 146
PBEN FileSin ASCIl . . ..o 148
Real-TimeDataFilesinBinary ............ ... 148
MBEN FilesinBinary . ....... ..o 148
PBEN FilesinBinary . .............iiiiiiiiiiiiiian 150
TBEN FileinBinary . ...... ..o 151
SNAV FilesinBinary . ... i 154
Raw Broadcast EphemerisMessage ...ty 155
DBEN FilesinBinary . ....... ..o i 157
GEneral . 157
DBEN Message Structure . ...t 157
MessageHeader Part . ......... .. ... i 158

CGRS Operationsand Technical Manual



Message DataPart. ........... . i 158

Message Tail ...... ..o 159

DBEN Message TYPeS .. ..ot e e 159
WithDoppler . ... 160
Message COMPrESSION . . . .. v ettt e e e e e e 161

Pseudo RangeSmoothing .. ...........cc i, 161

Chapter 7. MaintenanCe ... ..........ouiuuiitma i 163
AntennaCables ... ... 163
Power Cables . . ..o 164
RS-232PIN0UL . ..ot 164
RadioInterference . ... 165
Power Consumption . ...... ...t 166
Internal Batteries . ....... ..o 166
SleepMode . . .. 166
Upgrading Firmware . . ... ... .. e 166
General ... 166
Program EXeCUtiON . ... ..o 167
Warning MESSAgES . . . .ottt 168
Error Messages and Abnormal Termination ...................... 169
Boot Loading . .......oouiiiii 170
Appendix A. Datums . ... oottt e A-1
Appendix B. Supporting Software . .. ... B-1
CGRS REMOE . . ..ot B-1
SYSEM SEIUD . oot B-1
Direct Communication Link .......... ... ... .. i, B-1

Modem CommunicationLink .......... ... . ... ... B-2

Program Operation ... .......cioiiii B-3
StAUS LINE .ot B-4
Remote Setting Commands .. ...t B-4
Help: Remote Command MenuScreen ..o, B-5
Setup/Communication Parameter ............ .. ..o, B-6
Recelver Parameter Setup . ... B-7
Setup/Transfer Parameter . ... B-8
Setup/Modem Parameter . ...t B-10
Setup/Modem Parameter ........ ...t B-12
Communication with Receiver/PhoneDialup .................... B-14
AddingaDidingEntry ...........o i B-16
DeletinganEntry ...... ... B-16
Savingthe PhoneNumbers . ........... ..o i B-16
ExitingtheDialingScreen .......... ... oo, B-16

Table of Contents



Setup/Transfer Parameters. . . ... B-16

Ashtech Receiver-Related Screens .. ... ... oo B-17
Communication with Receiver/View Receiver Status ............. B-17
TrackingMode . ... ... B-20
Setup/Receiver Parameters . ... B-21
Communication with Receiver/File Processing .................. B-23
ConvertingReceiver Files .. ... i B-25
Seismic Ring Buffer Screen . ........... .. . . i B-27
RTCM StatusDisplay . ....ovi i e B-28

Operational NOteS . . ... ..ot B-32
Communication with Receiver/InitializeModem ................. B-33
Communication with Receiver/HangModem ... ................. B-33
Setup/CaptureLogFilename .. ....... .. ... i B-34

Input FilesUsed by CGRSREMOTE ...ttt B-34

REMOTE.CNF . ..o i B-34
PHONENUM.LST ... e B-35

Output Files Generated by CGRSREMOTE . ................cu. ... B-35

Command Line Options . . ...t i B-36

Command SUMMAY . . . ..ottt e e et e e e es B-38
Troubleshooting . ... ..o B-39
Upgrading Firmware at aRemote Station .. ..................... B-39
Troubleshooting . ... ..o B-40

CGRSHOSE ... B-41
Input DataFiles . ... B-41
Output DataFiles. . ... ..o e B-41
Program EXeCUtion . ....... .. ..t B-41

MainMenuand Display ... ... ..o B-42
Option Selection Section . ............ i B-44
Option A: Display Receiver Directory .. .................... B-44
Option B: Download Receiver Files. ....................... B-46
Option C: Change Communications Parameters. . ............. B-48
Option D: Change DestinationPath . ....................... B-50
Option F: Read Photogrammetry Data . . . ................... B-51
Option G: Read AlmanacData. . ... .. B-51
Option H: Edit Waypoints ..., B-52
QUIt/EXecute SECtion . ...t B-55
Troubleshooting . ... ..o B-55
Advanced Program Options . ...t B-56
Command LineParameters ..., B-56
HoseCable. . ... o B-57

ASHTORIN .. B-58

Input DataFiles . ... B-58

Xii CGRS Operationsand Technical Manual



Output DataFiles . ... ... e B-58

Program EXeCUtioNn . ... ...t B-58
Ashtech SourceFiles.......... .o i B-59
Source Disk Drive: and Source Directory ... ................. B-59
RINEX Target Files ... B-59
Option A: FileInput/Output Menu .. ............coviin.... B-61
Option B: Create RINEX ObservationFile .................. B-62
Agency Information (Top Section) .......... ...t B-63
Equipment and Data Information (Second Section) ............ B-63
Antenna Offsets (Third Section) ................. ... ..., B-64
Processingthe Conversion .......... ..., B-65
Option C: Create RINEX NavigationFile ....................... B-66
Agency Information (Top Section) . ..., B-66
Option D: Create RINEX Meteorologica File. ................... B-66
Option E: EXit .. ..o B-68
Warning MESSagES . . . . oot e B-68
Error Messages . . ..o o oo B-68
RINTOASH .. i B-69
Input Datafiles . ... B-69
Output DataFiles . ... ... e B-69
Program EXeCUtion . .. ...t B-69
DATALOGR ... e B-71
Input DataFiles . ...... ... B-71
Output DataFiles . ... e B-71
Program EXeCUtion . .. ...t B-71
Command Line Options . . .....oouii e B-73
Appendix C. Additional System Information ............................ C-1
Unhealthy Codes . . ......oi i e C-1
Receiver User Parameters . ... C-3
Appendix D. Additional Information ............ ... . . i D-1
Position DeterminationwithGPS . ....... ... ... ... .. D-1
Conducting aStatiCc SUIVEY . ... oot e D-1
SyStemM St U . D-2
Measuring AntennaHeight .......... ... ... D-2
Operatingthe Recaiver . ... ... i e D-3
Entering SiteName . ... D-5
lonosphere Information .. ........ ... .o i i D-6
Reference DOCUMENES .. ..ottt D-6
Ashtech recommends the following reference books on GPS
NEOrY: D-6
Sourcesof GPS Information ........... ... ... i D-7

Table of Contents Xiii



Common GPSACIONYMS . . ..ottt ittt et D-8

Xiv CGRS Operationsand Technical Manual



Figure2.1:
Figure2.2:
Figure2.3:

Figure3.1:
Figure3.2:
Figure3.3.
Figure3.4:
Figure3.5:
Figure 3.6:
Figure3.7:
Figure4.l:
Figure4.2:
Figure4.3:
Figure4.4:
Figure4.5:
Figure4.6:
Figure4.7:
Figure4.8:
Figure4.9:

Figure4.10:
Figure4.11:
Figure4.12:
Figure4.13:
Figure4.14:
Figure4.15:
Figure4.16:
Figure4.17:
Figure4.18:
Figure4.19:
Figure 4.20:
Figure4.21:
Figure 4.22:
Figure 4.23:
Figure 4.24:
Figure 4.25:
Figure 4.26:
Figure4.27:

List of Figures

List of Figures

Front View . ... . 29

Back Display Panel. ........... .. . i 30

100% |GS Compatible Choke Ring Antenna

Front & SideDisplay ... 30

Examples of Poweringthe Z-12 Receiver .................. 33

Example Configurations. .. ......... ... i, 34

Additional Example Configurations. ... ................... 35

FrontPanel ....... ... . i 37

SCrEEN 4. . e 47

Differential Mode SelectionScreen ... ............ ... .. ... 48

RTCM OptionsMenu. . ... ... oo i e 49

SCrEeN 0. . .. 53

SCrEEN L. . e 55

Screen2,Pagel ... 57

Screen 2, Page 2 . ..o 59

SCrEEN 3. . e 60

SCrEEN 4. . e 61

Screen 4, Position Fix Parameters . ....................... 63

Screen 4, Differential Menu Selection . .................... 65

RTCM OptionsSSCreen . ... .o v e 67

RTCM Typel5ScreenMessage . ... ... coveie i iiiennnn. 70

RTCM Type 16 “Send Message” Screen . . ................. 71

Screen 4, Session Programming . . . ... ... 72

Screen 4, ReceiverControl. .. ... . i 74

Screen 4, Port A Parameter Selection. . .................... 76

Screen 4, External Frequency Setup. . . ................ ..., 80

Screen 4, Pulse Generation Parameters .................... 81

Screen 4, Datum Select. . .. ... ... 82

Screen 4, Modem SetupMenu . .. ... ..o 83

Subcommands Menu. . . ...... ... 84

Screen5,Page 1 ... ... . 86

Screenb5,Page 2 ... ... 88

SCIEEN B. . . . o 89

Screen 6, Menu . . ... .. 90

Screen 6, SetDisplay .. ........ . . .. 91

Screen 6, EditWaypoint. . . ......... . .. 92

Screen 6, EditRoute. .. ... ... 94

Screen 6, RestartRoute. . .. ... ... 95
XV



XVi

Figure 4.28:
Figure 4.29:
Figure 4.30:
Figure4.31:
Figure 4.32:
Figure 4.33:
Figure 4.34:
Figure 4.35:
Figure 4.36:
Figure 4.37:

Figureb.1:
Figureb5.2:
Figureb5.3:
Figure5.4:
Figure7.1:
Figure7.2:
Figure7.3:
FigureB.1:
FigureB.2:
FigureB.3:
FigureB.4:
FigureB.5:
FigureB.6:
FigureB.7:
FigureB.8:
FigureB.9:

FigureB.10:
FigureB.11:
FigureB.12:
FigureB.13:
FigureB.14:
FigureB.15:
FigureB.16:
FigureB.17:
FigureB.18:
FigureB.19:
FigureB.20:
FigureB.21:
FigureB.22:
FigureB.23:
FigureB.24:
FigureB.25:

Screen 6, Waypoint Switch . ......... ... i 96
Screen 6, Range/Bearing . ... ... 97
Screen 6, Unit Selection. .. ........... .o 98
Screen 6, MAGVARMoOdE . ... .o 98
SCIEEN 7 . e 100
SCreeN 8 . .o 101
SCreEN O . .o 104
SCreen 10 . ..o 107
SCreen 11 . .. 109
SCreen 12 . .. 110
Screen 4, Settingupreceiver . ... 114
Screen 4, Port A Parameter Selection . ................... 115
Port ANMEA OptionsMenu .. ..., 125
NMEA SentenceExample. . ........ ... ... L. 126
AntennaCable .......... ... 163
PowerCable. ... ... 164
16-pin Circular CoNNECtor . ... ...t 164
Receiver Response SCreen. . ..o B-3
Remote Command MenuScreen. ..., B-5
Communication Parameters Pop-upMenu . ............... B-6
Receiver Parameters Pop-UpMenu. ..................... B-7
Trandation ParametersPop-UpMenu. . .................. B-8
Modem ParametersScreen. . .. ... B-10
Modem Response Menu Screen. ... ... B-12
DialingScreen . ... B-14
DialingPop-UpScreen ... B-15
Pop-Up Editing Screen (When Didling) ................. B-15
Factory Default Parameters . .. ... ... B-16
RemoteScreen. ... B-18
Display Template. . ... B-19
Remote Established Communication ................... B-21
Remote Established Communication ................... B-22
Receiver FilesCommands. . ..., B-24
Remote Display Status. ... ... B-25
FileOptions . . ... B-26
Download Receiver Files. . ..., B-26
RTCM StatUS . . . . oo e B-29
Established Communication (Remote) .................. B-30
CaptureMode Screen. ... ..o ov i B-34
Summary FileExample .. ... ... o B-36
MenuSCreen . ... ..ot B-42
HOSEManMenu. ..., B-43

CGRS Operation and Technical Manual



FigureB.26:
FigureB.27:
FigureB.28:
FigureB.29:
FigureB.30:
FigureB.31:
FigureB.32:
FigureB.33:
FigureB.34:
FigureB.35:
FigureB.36:
FigureB.37:
FigureB.38:
FigureB.39:
FigureB.40:
FigureB.41:
FigureB.42:
FigureB.43:
FigureB.44:
FigureB.45:
FigureB.46:
FigureB.47:

FigureD.1:
FigureD.2:
FigureD.3:

List of Figures

MainOptionMenu . ... B-45
SelectionScreen ... ... B-46
Main OptioNnSMenu . ...... ..ot B-47
Download Summary menu. . ........cooieiiiii B-48
Option C, Change Communication Parameters .. .......... B-49
Option D, Change Destination .. ....................... B-50
Option E, Reset for New Receiver ...................... B-51
Option H, Edit Waypoint . .......... ... ... coou... B-52
Option H, Waypoint Fileto Download. .. ................ B-52
Waypoint FileName. .. ........ ... ... i, B-53
EditingWaypoint ...... ... .. i B-54
ClearingWaypoints . ..........uuuiiiiiiiiiiian B-54
Serial Port PinDiagram . ..., B-57
Ashtech SourceFileScreen ........... ... .ot B-59
Menu2.LSCreen. .. ...ovv it B-60
Menu 2.0, Program Options . . . .. ... i B-61
MeENU 2.2, .. B-62
RINEX Navigation, OptionC. . ..............coou... B-66
RINEX Meteorological File, OptionD. .................. B-67
DATALOGR SCreen. .. ..ot B-71
DATALOGR SEUS . . . .o v vt B-72
DATALOGR, Optioni......vveii i eeiineen B-73
SCIEEN 4. . o D-4
SCreen L. ..o D-4
SCreEN O, . .o D-5

XVii



xviii CGRS Operation and Technical Manual



List of Tables

Table 2.1:
Table 3.1:
Table 3.2:
Table 3.3
Table 3.4
Table 3.5:
Table 3.6:
Table 3.7
Table 3.8:
Table4.1:
Table4.2:
Table4.3:
Table 4.4:
Table4.5:
Table 4.6:
Table4.7:
Table 4.8:
Table 4.9:

Table 4.10:
Table4.11:
Table4.12:
Table4.13:
Table 4.14:
Table4.15:
Table4.16:
Table4.17:
Table 4.18:
Table 4.19:
Table 4.20:
Table4.21:
Table 4.22:
Table 4.23:

Table5.1:
Table5.2:
Table5.3:
Table5.4:
Table5.5:
Table 5.6:

List of Tables

CGRSRecaiver System . ... 31
Front Panel Descriptions. . . ... 37
FileSubcommands . ..............ciiiiiiii ... 40
PASHCommMands. . ... 41
DataStorageModes . .. ... .o 41
Differential OperatingModes. . .......... ..., 46
RTCM MeSsage TYPES . . . o v it e 46
Basic Differential Functions. . ............. ... ... .. .... 49
Antenna Offset Parameters. . ... 50
Screen O Field Descriptions . ... ..o 54
Screen 1 Field Descriptions . ... ..o v oo 56
Screen 2, Page 1 Field Descriptions. . . ...t 57
Screen 2, Page 2 Field Descriptions. . . ...t 59
Screen 4 Field Descriptions . ... ..o 62
Screen 4, Menu Fields and Descriptions . .................. 64
Screen 4, Diffferential Menu Field Descriptions . . ........... 66
Differential Mode Selection Screen Descriptions ............ 67
RTCM Typels. .. e 70
Screen 4, Session Menu Field Descriptions. . ............... 72
Screen 4, Receiver Control Menu. .. ...t 75
Screen 4, Port A Parameter Selection Field Descriptions .. . . .. 77
Screen 4, External Frequency Setup Field Descriptions. . . . . . .. 80
Screen 4, Pulse Generation Parameters Field Descriptions . . . . . 82
Screen 4, Modem Setup Menu Field Descriptions. .. ......... 84
Screen 4, SUBCMDS Descriptions .. .....ooooiiiiiaan. 85
Differential Information and Range Residuals Field Descriptions87
Screen 5, Page 2 Field Descriptions. . ... ...t 88
Screen 8 Field Descriptions . ... ..o 102
Seismic Ring Buffer Menu Field Descriptions. .. ........... 103
Screen 9, Site & Session Control Field Descriptions. ... ... .. 104
All-In-View Screen Field Descriptions ................... 107
Screen 11 Field Descriptions . ... ... .o 109
Serial Port Message Typeand Formats .. ................. 113
Baud Rate Codes. . . . ..o 117
ZC0OUBS . ..t 118
WWCOES .« .o
“‘d"Code QutputRate . ........... .. ...
Latitude/Longitude Field Descriptions. . ... ...............

XiX



XX

Table5.7:
Table5.8:
Table5.9:

Table5.10:
Table5.11:
Table5.12:
Table5.13:
Table5.14:
Table5.15:
Table5.16:
Table5.17:
Table5.18:
Table5.19:
Table 5.20:
Table5.21:
Table 5.22:
Table5.23:
Table 5.24:
Table 5.25:
Table 5.26:
Table5.27:

Table6.1:
Table 6.2
Table 6.3:
Table 6.4:
Table 6.5:
Table 6.6:
Table6.7:
Table 6.8:
Table 6.9:

Table 6.10:
Table 6.11:
Table 6.12:
Table 6.13:
Table 6.14:

Table7.1:
Table7.1:
Table A.1:
TableB.1:
TableB.2:
TableB.3:
Table B.4:

Present Position Field Descriptions. .. ................... 127
GPSField Descriptions . . .. ..o oo 128
COG/SOG Field Descriptions . . . ..o oo 129
SNR of GPS Field Descriptions. . . ..., 129
Autopilot Format Field Descriptions. .. .................. 130
Almanac Messages Field Descriptions . .................. 130
RTCM Messages Field Descriptions (1-7) . ............... 131
RTCM Messages Field Descriptions (8-17) ............... 132
Message Type 2 Format Field Descriptions ............... 133
Message Type 3 Format Field Descriptions ............... 133
Message Type 15 Field Descriptions. .. ... ............... 134
Message Type 16 Field Descriptions. .. .................. 134
Cross Track Error Field Description .. ...t 134
Bearing and Distance Field Descriptions. .. ............... 135
Almanac Field Descriptions. ... ... 136
DOP and Active Satellites Field Descriptions. ............. 137
Satellitesin View Field Descriptions. ... ............... .. 137
Trigger Time Tag Field Descriptions. .. .................. 138
Satellite Range Residuals Field Descriptions . ............. 139
GPS Satellite Range Field Descriptions. .. ................ 139
Position Using UTM Field Descriptions . .. ............... 140
D-FileField Information . ........... ... ... oo, 144
D-File Tilt Meter Data Field Descriptions. ... ............. 145
MBEN Format inASCIH ... 146
Total Number of BytesSent. ............ ... ... 148
MBEN FileinBinary. . ...........co .. 149
PBEN FileinBinary ...........ccoiiiiiiii .. 150
SNAV Files . ..o 154
Raw Broadcast EphemerisData. ... ..................... 155
MessageHeader. . ... i 158
MessageData. . . ...t 158
Message Tail ...... ..o 159
DBEN Message Definition ............ .. ... ... ..., 160
DBEN Message Size (bits) ...t 160
Doppler Message Size (bits) ... 160
Antenna Cable Electrical Specifications.................. 163
Pin ASSIgNMEeNnts. . ... ..ot 165
Datums. . ... A-1
CGRS REMOTE Screen Descriptions. ... ....ooovovenn.. B-4
Parameter Range and Description . . ................ ... B-9
Fields . ... B-25
Directory Information ............ ... ... ... .. .. B-45

CGRS Operation and Technical Manual



TableB.5:
Table B.6:
TableB.7:
Table B.8:
TableB.9:
TableC.1:
TableC.2:
TableC.3:

List of Tables

Waypoint Functions . .. ... B-53
CGRS HOSE Command Line Parameters ... ............. B-56
B-FileParameters. . ... B-64
Command LineOptions . . .......coviiii it B-73
Command Parameters. . .. ... B-74
NAV DataHealth (BitsOthrough2) ..................... C-1
NAV DataHedlth (Bits3through7) ..................... C-2
Receiver User Parameters. . ..., C-3

XXi

[
a
=X
3
&
B




XXii CGRS Operation and Technical Manual



Overview

Applications
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Ashtech’s Continuous Geodetic Reference Station (CGRBtems are used worldwide
for scientific research such as crustal deformation, earthquake and seismic monitoring,
volcanic eruption studies, and other applications requiring a high level of precision.
Development of the CGRS system included extensive input from scientists, surveyors and
engineers throughout the world. The result isarugged system that provides the reference
station community with the most powerful and advanced GPS technology available today.
The CGRS provides millimeter-level measurements that are being used on a global basis
by scientists and investigators to gain a better understanding of our planet.

The CGRS system was designed for permanent installation and continuous-use operation.
It is built upon Ashtech’s field-tested and patented Z-TracKirtgchnology, which
provides a 13dB signal-to-noise ratio advantage over cross-correlation receivers while
mitigating the effects of Anti-Spoofing (AS). For the user, thistranslates into
uninterrupted operation during AS and periods of large ionospheric and atmospheric
activity, aswell as consistently-accurate data.

CGRSInnovations

Numerous research institutions and private companies around the world use the Ashtech
CGRS system as a reference point for their precision work, having chosen the CGRS
system for its robust and reliable performance in a continuously-operating environment.
These systems currently form the backbone of over 35 continuous monitoring GPS arrays
around the globe, and include the Southern California Integrated GPS Network (SCIGN),
the Southern California Earthquake Center (SCEC), the Geographical Survey Institute
(GSl) of Japan, the U.S. Geological Survey (USGS), the National Geodetic Survey (NGS)
and more. In fact, well over 60% of the NGS CORS sites are Ashtech CGRS systems.
The Reference Station Department maintains a close relationship with the scientists and
technical staff of each of these networks. The CGRS system is continually fine-tuned to
provide users with the most reliable and efficient reference station available.
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Componentry

The Ashtech CGRS package consists of al hardware including aZ-12 CGRS
receiver, plus all software and cables for quick and easy installation. It also
incorporates several key advantages that are highlighted below.

Remote Control Software

A remote control software package is shipped with all CGRS systems and provides

the user with complete control over remote sites. This software can remotely

download data and set any of the receiver's parameters. Simply connect a modem or
a radio to the remote receiver and start the remote software on a PC with a
corresponding modem or radio. Once the modems or radios are in place, CGRS
users can enjoy full control of any given site located anywhere in the world. Many
CGRS users maintain networks that are thousands of miles from the control facility.

External Sensors

The CGRS receiver has been designed for easy integration with a wide variety of
sensors such as tiltmeters and atmospheric monitoring devices. With resolution better
than 1 micron per meter, tiltmeters provide the earliest indication of monument
deformation. Two tiltmeters connected to the CGRS receiver provide a guarantee

that the first signs of any deformation will be detected. An array of tiltmeters or other
sensors can be also used to monitor areas inaccessible to GPS. These arrays are being
used to monitor large engineered structures such as bridges, dams and reservoirs, as
well as natural hazards.

Meteorological Station

A meteorological station can be connected to any of the 4 independent serial ports on
the CGRS receiver. The met station provides real-time information on temperature,
barometric pressure and humidity. Both the tiltmeters and the meteorological station
can be powered by the CGRS receiver. Tilt and met data can be output in real-time,
or written to external memory.

Standard Features

W ater proof Receiver

The CGRS is housed in a machined aluminum case and waterproof to 5 PSI and is
impervious to wind driven rain and dust.

12 Channel All-In-View Operation

The Reference Station tracks coarse acquisition (C/A) carrier phase and pseudo range,
and P1 and P2 carrier phase and pseudo range. All of the above are tracked with full
- not half - carrier wavelengths.
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Overview

Z-Tracking

The CGRS system is built upon Ashtech’s field-tested and patented Z technology.
This technology provides a 13 dB signal-to-noise ratio advantage over cross-
correlation receivers. What this means to the user is consistently great data and
uninterrupted operation during AS and large ionospheric activity.
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Dual Bit Processing

Ashtech’s dual line processing capabilities substantially improves jam immunity.
The receiver does not lose lock near strong transmitters or high voltage power lines.

2Hz Data Position Computation and Data Recording Rate

The Reference Station can be programmed to record or output data at rates as fast as
2Hz. The recording range is from 0.5 sec to 999.5 seconds (rate can be set in half-
second increments).

Choke-Ring Dual Band Antenna

The Ashtech choke ring is a 100% IGS compatible dual frequency antenna. The
Antenna contains a Dorne - Margollin™ C-146-10 vertical dipole element.

10MB Memory (18 - 20 - MB Compression Utility)

The Reference Station comes standard with 10 MB of memory (6 MB configurations
are also available). A data compression utility has been added that increase the
memory to 18 - 20 MB. The compression process is transparent to the user.

Real-time Data Output (NMEA / Raw Data)

The Reference Station supports output of 22 NMEA messages and 6 Ashtech
messages.

High Speed Remote Download Software/ RINEX
Converter

Remote download software provides the Reference Station user with complete
control over a remote receiver. This includes the ability to remotely change any of
the receiver’s settings, and to download data at rates up to 115200 baud. The remote
software can be easily programmed (batched) to automatically download all receivers
in the network. The Remote software allows the user to remotely upload firmware
without data loss.

Fully Automated Modem Control

The CGRS has full modem capabilities. Each of the four RS-232 ports supports a
modem. The CGRS will re-connect and re-initialize the modem following a power
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fail. Information regarding the power fail will be written to memory for further
analysis.

Strong M otion Sampling / Ring Buffer

The Ring Buffer provides high-speed data capture without compromising
conventional data recording.

Clock Steering

The Reference Station allows the user to turn clock steering on or off. Clock steering
minimizes clock and frequency error to less than 1 microsecond and removes
millisecond clock jumps.

Four Separate and Independent RS-232 Serial
Communication Ports.

These four ports can be programmed independently and support data transfer at rates
up to 115200 baud. All four of these ports can provide power to external sensor
arrays.

1 PPS Output

The Reference Station has a1 PPS output feature. The 1 PPS accuracy is +/- 1
microsecond. The PPS signal is programmable to rising or falling edge.

Dual Power Input

The CGRS has two separate power inputs. These inputs are diode protected. Two
cables are provided which split these two power inputs into four separate power
inputs.

External Frequency Input

The Reference Station contains a fully programmable external frequency feature.
Frequencies from 1 to 21 Mhz can be entered including offsets.

Programmable M eteor ological Input

The Reference Station can accept temperature readings, barometric pressure readings,
and humidity reading from an external met station. This data can be written to file
and output in real-time.

External Sensor | nput

The Reference Station can manage an array of sensors such astiltmeters. With
resolution better than one micron per meter, tiltmeters provide the earliest indication
of monument deformation. The CGRS system has been designed to be easily
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integrated with numerous tiltmeters and other sensors. The CGRS can output the
tiltmeter datain real-time, or write the tiltmeter data to internal memory.

External AC/DC Power Supply and Cable (Auto Sensing)
115-240 50/60 Mhz. CSA, CE, GS, TUV ratings.
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Softcase Battery

The sealed lead-acid softcase battery can power the CGRS unit for 4 hours.
Battery Charger 115-240

Fuse protected, 5 amp battery charger.

Car battery Adapter Cable

Adaptable to car batteries or solar panels. Military specifications.

Radio Modem Cable

25 pin serial cable designed for wireless modems.

30 Meter Antenna Cable

RG-214 with N type connectors.

Y Cablefor Multiple Power Inputs/ Solar Power Inputs
TheY cableisprovided for directing two power sources into one power port.
Dual RS-232 Cable

The dual nine-pin cable splits 1 CGRS seria port into two serial ports.
Single RS-232 Cable

Standard nine-pin communication and data download cable.
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General | nformation

I ntroduction

The Ashtech CGRS GPS system makes full use of the NAVSTAR Global Positioning
System, which provides state-of-the-art precision surveying and navigation to users
worldwide. The CGRS system incorporates the Ashtech Z-12 receiver, which isone of the
most sophisticated GPS receivers available to-date, and the first receiver to offer true all-
in-view automatic tracking. With 12 independent channels, the Z-12 tracks all satellitesin
view automatically, and records L1 C/A, L1 P, and L2 P-code and carrier measurements
even in the presence of Anti-Spoofing (AS) due to Ashtech’s patented Z-Tracking
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technology. The Z-12's primary function is to serve as a reference station for the CGRS

system.

General Information

S ASHTECH IIYC. GRS RECENER XI rj
A >

POS37:22.38000N 121:59.0000W -00005.00m
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SUBCMDS

Press e to change | 4 e
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EBEJ

9429

Figure2.1: Front View
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EXT REF CAMERA IN

POWER POWER

ANTENNA PORT 1 PORT 2

9436

Figure 2.2: Back Display Panel

Asshownin Figure 2.2, 2 DC power inputs are available aswell as 4 independent RS-
232 serial ports (Port 1 (A/C) and Port 2 (B/D) each support 2 serial ports). In
addition, external frequency input and 1 pulse-per-second (1PPS) output are also
supported. The system includes the A shtech choke-ring antenna with a Dorne &

Margolin™ dipole antenna element mounted on a precision platform for accurate

positioning above the survey mark, as shown in Figure 2.3. (Phase center values are
published by NGS, 1997).

S 037935 mm

diameter

L2:

I 128.0 mm
S 110.0 M

Figure 2.3: 100% IGS Compatible Choke Ring Antenna
Front & Side Display
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List of EQuipment Supplied

The following table specifies the part numbers that comprise the CGRS (990173-##)
receiver system:

Table 2.1: CGRS Receiver System

Part Number Description Quantity

100914 30m GPS Antenna Cable 1

101918 Battery Charger Kit

102747 Warranty Registration Form

)
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103754 12v Battery w/ Pouch

600485 CGRS Utility Software

630182 CGRS Operating Manual

700423 DC Power Cable to Battery w/pouch

700492 DC Power Cable to Car Battery

700493 Power Y Cable

700617 Single channel data cable

700619 Dual channel data cable

700744 RS232 Data Cable - Modem - trailblazer

700845 - ## | Z-12 CGRS Receiver

700936 Choke Ring Antennaw/ Radome

730085 Cable Assembly

Rlr|lr|lr|r|r|r|r|rPr|Rr|rPr|Rr|Rr|R|R

800069 External Power Supply 24 vdc
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General Operations

Reference Station Setup

System Configuration

Connect one end of the receiver power cable (700423 or 800069) to an external power
source and the other end to either of the power connectors on the back of the receiver.

Different scenarios of powering the Z12 receiver are shown in Figure 3.1.
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s \’ /
AC Power Supply
P/N 800069

700423

BOX
Female

BOX
-~ Male
% \ 700493 \
\/ GEL CELL BATTERY BOX
Female

P/N 103754

|
Clips Connect to: Solar Panel, Second Male Mole
Car Battery, LPS Combine Controller A U

+ /
: 730085
- > 700492 BOX BOX
Female Male
~

Figure 3.1: Examples of Powering the Z-12 Receiver

Charger, P/N 101918
115/240 9551
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Connect one end of the antenna cable to the antenna and the other end to the
ANTENNA connector on the back of the receiver. For additional configuration
options for the CGRS Z12 receiver, refer to Figure 3.2 and Figure 3.3.

FISCHER's

MET STATION

CHOKE RING
ANTENNA

L AN

AN

RS232 RS232 RS232
poRTCD & 1 PORTAB i g PORTAB
sl sl ial
; : i RS232
| ; i PORTC/D
| | |
i !
<<<<< i g TILTMETER
i ARRAY (1-8)
I
DGPS
<]
MODEM
FOR TELEMETRY LINE
REMOTE LINE 9690

Figure 3.2: Example Configurations
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Figure 3.3. Additional Example Configurations
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Powering the Receiver

In order to turn the power ON, ensure that the power cable is connected and flip the
power switch in the back of the receiver.

Self-Test M essages
At power-up, the receiver performsinternal tests to check various components and

circuits. Asthe self-test is completed, the respective self-test messages are displayed:

« EPROM checksum test pass
*  XRAM installed

e Mag var checksum OK

* Downloading Channel

If all tests pass, the screen will display the message "downloading channel" and
proceed to Screen 0. If any test fails, the program halts with the corresponding self-
test message.

Resetting Memory

After powering the receiver for the first time after receiving it from the factory, it is
recommended to reset internal and external memory. A reset of the internal memory
of the receiver clears the receiver to the factory defaults, including almanac data. To
complete the resetting procedure, proceed as follows:

1. Turn the receiveoFr.
2. While pressing th& key, turn the receiven.

3. Keep holding tha key down until the message "Test of internal RAM.
Will clear all data. Presses within 10 seconds to continue" is displayed.

4. Press [8]¥ES) and a message appears: "Push any key to continue.” Press
any key to continue with the receiver normal operation.

A reset of the external memory of the receiver erases all data files displayed on
Screen 8 which are stored in the memory RAM board. To complete this reset,
proceed as follows:

1. Turn the receiveoFr.
2. While pressing th® key, turn the receiver on.

3. Keep holding th® key down until the message "Test of external RAM.
Will clear all data. Presses within 10 seconds to continue" is displayed.

Press [8] YES) and the message "Push any key to continue" appears. Press any key.
The receiver is now ready for use.
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Front Panel

The receiver’s front panel includes an 8-line x 40-character backlit LCD display, plus
various keys for controlling the receiver and entering data, making the Z-12 CGRS
receiver very easy to operate. Operating controls are located on the front; power,
input, and output connections can be found on the back.

The functionality is available through several easy-to-use screens. Information in the
title of a screen means “display-only.” Control in the title indicates a screen with
which users can interact, such as Screens 4 and 9. All screens are described in detall
in Chapter 4. Subscreens are described in Chapter 4 under their respective top-level
screens.
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Figure 3.4: Front Panel

The keys that activate the receiver’s functions are shown in the following table.

Table 3.1: Front Panel Descriptions

Field Description

0-9 Pressing a number key calls up a specific screen directly. The lower right corner of

the screen displays the screen number. Whenever the manual explains a screen, it

identifies the screen by number (for example, Screen 1, Orbit Information).

« The number keys are used to enter alphanumeric data such as latitude, antenna
height, site name. Depending on the particular screen, number keys may have
other functions; for example, the [8] key for 'yes'.

[1 In this manual, square brackets indicate all receiver keys except the directional
arrows.

[c] Use the CancdIC] key to cancel the current entry.
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Table 3.1: Front Panel Descriptions (continued)

Field Description
[e] Press the Enter [€] key to enter data-entry mode, to save entered values, and to go
back to higher level displays; the Enter [€] key functions like the <Enter> key on a
computer.

> <« In display mode, use the P> key or the  key to change to the next higher or lower
numbered screen or subscreen.

AV Scrolls through the different pages of a screen, or to raise and lower the contrast
when only one page is available and the receiver isin display mode. After two min-
utes of keyboard inactivity, the backlighting automatically turns off to extend the life
of the battery. To restore it, push any key. Ashtech recommends Cancel [C] because
it does not change the display.

A V¥V P « | Indata-entry mode, use the arrow keys to move the cursor: to highlight afield or to
flash in a character position where the next entry goes. The P> key and the d key
move the cursor horizontally and the A key and the ¥ key move it vertically.

highlight | To highlight a parameter, use an arrow key (A, ¥, P> or ) to move the cursor
until that field is displayed in inverse video and a character position in that field is
flashing.

toggle Totoggle afield, highlight it and pressthe [+] or [-] key until it displays the desired
setting. For example, below Screen 4, on the Port A/B/C/D Parameter Selection
screens, you can toggle through various baud rates. Use the P> key to high-light the
BAUD RATE indicator and pressthe [+] key or [-] key to scan through 300, 600,
1200, 2400, 4800, 9600, 19200, 38400, 57600, and 115200 to the desired baud rate.

GPS Antenna Platform

A choke-ring antenna is seated on a precision platform. A low-noise preamplifier
housed at the base of the antenna provides sufficient gain for a cable up to 30 meters
long.

For antenna height measurement, it is recommended to mount the antenna on a fixed
surface and survey in the position of the actual antenna.

For more information about how to measure a known position, refer to Appendix D.
Collecting Data

The CGRS receiver provides users with atremendous amount of flexibility in data
collection. Two separate memory sections are standard with each CGRS unit:
conventional memory and seismic ring buffer memory.

CGRS Operationsand Technical Manual



Conventional Memory versus Seismic Ring Buffer
Memory

Conventional memory stores GPS data in discrete files similar to the DOS File
System. Up to 100 individua files can be opened, closed and deleted by users. Once
conventional memory fills up, existing files must be deleted in order for any further
data collection to occur.

The seismic ring buffer uses an innovative technique that allows continuous high-
speed data capture without the requirement to deletefiles. Thisisaccomplished by
employing acircular memory architecture. Once the partition is full, the ring buffer
returns to the start of the file and overwrites the oldest record. This method of data
storage provides users with a high-speed datarecord of the last several hours of data.

For example, a 10Mb receiver can be programmed to have a 6Mb conventional memory capacity
and a 4Mb seismic ring buffer capacity by setting the seismic ring buffer to 4Mb. Different

recording intervals can then be assigned to each partition. An example would be collecting data
every 30 seconds for conventional memory, and collecting data twice per second (2Hz) in the seismic
ring buffer. It should be noted the emphemeris file stored within the seismic ring buffer is valid for

two hours only. Users should choose the seismic ring buffer size and data recording interval for a two
hour period unless some other means of obtaining an emphemeris file is possible.

% Users can decide which portion of the receiver's memory to allocate to the 2 separate memory types.
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The advantage of this configuration is that users accumulate datafilesin the
conventional memory section at a specified recording rate, and also obtain a high-
speed data record for the last several hours. This high-speed datais extremely useful
for earthquake studies, building response studies and other applications requiring
speedy data capture.

The CGRS receiver can be programmed just for conventional memory operation,
simply by setting the seismic ring buffer partition to OMb.

Conventional Memory
File Basics

GPS datais usually stored in the conventional memory section. Collecting dual
frequency datais as simple as turning the receiver oN for a specific time period, and
then turning it oFr. A new file is opened each time the CGRS receiver is powered ON
(assuming the memory is not full and that the receiver has not been placed in SLEEP
mode by session programming).

Therecording interval for anew fileis either the default value (30 seconds) or the
recording value that was last input. Different recording intervals can be entered
through the Screen 4 main screen (see Chapter 4). The currently-opened file will be
automatically closed when the receiver’'s power is cyofed
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Entering a Site Name

Totypein text (done from several screens such as Screen 9):
1. PressEnter [€] to switch to data-entry mode.

2. Typeinthe site name, one number at atime, where each number
corresponds to the |etter you want.

3. To view another bank of alphanumeric characters, pressthe A key to cycle
through the 5 displays.
4. If the cursor isin thewrong character position, use the € » keysto lineit up
again.
After the fourth character of the name, the cursor jumps to the field where you can
enter a session identifier.

To change an entry, move the cursor to the desired field and re-enter the information.
When the entries are acceptable, press Enter [€] to save the changes in memory and
return to display mode. To cancel the changes before saving them, press Cancel [c].

MoreFile Basics

Files can be opened, closed and deleted using subcommands or Ashtech’'s CGRS
Remote software, as per the table below. Subcommands are entered directly through
the keyboard.

Table 3.2: File Subcommands

Code Description
456 Delete afile
123 Close afile

Ashtech’s CGRS Remote software extends complete remote control of the
conventional memory to the CGRS operator. Files can be opened, closed and deleted
on a receiver located thousands of miles from users. (See Appendix B for additional
information about CGRS Remote software.) Ashtech-proprietary PASH commands
can also be used for file manipulation. These commands can be entered through
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terminal programs connected to the receiver. Thetable below liststhe PASH
commands used for file control.

Table 3.3: PASH Commands

Command Description

$PASHSFIL,C Closeslast filein receiver and opens anew file

$PASHS,FIL,D,X | Index of thefile to be deleted.

The CGRS receiver can be pre-programmed for fieldwork by setting the appropriate
recording interval, site name, elevation mask and other parameters. These parameters
are then saved automatically. Consequently, the receiver can be sent out for fieldwork
and will automatically open afile when turned oN. The opened file will have the
correct site name, recording interval, elevation mask and other pre-configured
parameters. Thisfilewill automatically be saved when power is removed from the
receiver.

Four data storage modes are available to the CGRS user. Different modes are sel ected
through the RCVR CTRL menu item in Screen 4. The 4 storage modes are:.
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Table 3.4: Data Storage Modes

Mode Description

Datamode O Mode 0 stores the Ashtech B-file. This dataincludes full code and carrier
phase information. The data can be post-processed by Ashtech software
or converted to the RINEX format for third party processing

Datamode 1 Mode 1 stores code phase dataonly. This data can be post-processed by
Ashtech software or converted to the RINEX format for third party
processing.

Datamode 2 Mode 2 stores position data. No code or carrier phase information is

stored in mode 2 (positions only). A mode 2 file cannot be post-proc-
essed. If thereceiver isadifferential remote unit, differentially-corrected
positions will be stored if mode 2 is selected. The file produced by select-
ing mode 2 istermed a C-file.

Datamode 3 Mode 3 stores a compressed version of mode 0. Mode 3 approximately
doubles the available receiver memory. The compression processis trans-
parent to the user since the download software decompresses the file.
Mode 3 data can be used for post-processing. Select mode 3 for normal
CGRS operation.

Data mode 3 isdefault setting.
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Session Programming

Always set datarecording mask & position mask to same value.

Session programming is used to program the receiver to automatically open and close
filesat pre-determined times. This eliminates the requirement for an operator to open
and close filesmanually. For virtually any application, as many as 24 sessions may
be programmed into the CGRS receiver using session programming, allowing users
optimal versatility and flexibility.

Session programming is particularly useful in combination with the remote monitor
software. Datafiles can automatically be opened and closed 24 hours a day, 365 days
ayear using session programming. CGRS receivers can be placed in remote locations
around the globe and will automatically store dual-frequency GPS data according to
the pre-programmed parameters. The remote monitoring software can then be
batched to automatically download the existing files, and then delete them after the
success of the download has been verified.

Downloading Data

Data can be downloaded from the CGRS receiver through a direct connection or
through aremote connection. Direct downloads can be accomplished using the
CGRS Hose software package and an Ashtech download cable. Remote downloads
can be accomplished using the software package CGRS Remote and a modem or a
radio. Many different types of radios and modems are available for use with the
CGRSreceiver. The CGRS receiver comes standard with 4 separate and independent
serial ports. Each of these ports can be used to download data at baud rates up to
115,200.

CGRS Remotewill not stop data recording during downloading; CGRS Hose will stop data
recording during download. Either program can be used to download ring buffer or conventional
memory. Refer to Appendix Bw for more Information on downloading with CGRS HOSE and
CGRSREMOTE.

Direct Downloads

Data can be quickly and easily downloaded using the download cable supplied by
Ashtech and the CGRS Hose software program. Ashtech manufactures a standard
download cableand aY download cable. Both of these cablesare null modem cables.
The standard cable has a 16-pin fisher connector which plugsinto the Z-12 CGRS and
a 9-pin RS-232 connector which plugsinto aPC. TheY cable also has a 16-pin
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Fisher connector but is split into two 9-pin RS-232 connectors. The'Y cableisused to
expand serial port 1 and 2 on the Z-12 CGRS into serial ports A, B, C, and D. For
example, if aY cableis connected to port 1 of the Z-12 CGRS, the RS-232 connector
labeled A/B will be port A, and the RS-232 connector labeled C/D will be port C.

To download data, connect either a standard download cable or a'Y cableto port 1 or
port 2 on the back of the receiver. Connect the 9-pin RS-232 to a PC with CGRS
Hose loaded onto it. CGRS Hose will determine the baud rate of the port after is has
been executed. Select option B (Download Receiver Files) after the baud rate has
been successfully detected. A new screen will appear presenting information on all
files currently stored in the conventional memory section. Ensurethat aY proceeds
each file you wish to download and press [F10] to begin downloading.

A summary of all files downloaded will be displayed when the transfer is compl ete.
CGRS Hose will creste aB, E and Sfile for each file downloaded from the receiver.
Please refer to the CGRS Hose section in Appendix B for more information.

Remote Download

CGRS Remote must be used when downloading data from areceiver located at a
remote location. CGRS Remote can also be used to download data when directly
connected to the receiver.

Before attempting to download data with CGRS Remote, verify that the
communication link between the software and the receiver has been established. This
can be done by starting CGRS Remote and pressing the [F3] key. Thiswill send a
command to the receiver requesting identification information. A response message
such as the message shown below should immediately appear on the screen:

$PASHR,RID,

If no message appears, the communication link between the CGRS Remote and the
receiver has not been established. Check that the proper COM port and baud rate
have been selected in CGRS Remote. This can be verified by checking the
parameters set in the software’s Communications Parameters screen. Press
[ALT]+[C] to access this screen.

Remotely Downloading Conventional Memory
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Once the communication link between CGRS Remote and the GPS receiver has been
verified, access the Receiver Files screen by pressing [ALT]+[F]. The Receiver Files
screen will display complete information on all files currently stored in Conventional
memory. The and! keys can be used to scroll through all files stored in the

receiver.

Use thet | and— ~ arrow keys to position the cursor beneath the Tag field of the
files you wish to download. The Enter [e] key is used to select which files will be
downloaded. Repeatedly pressing the Enter [e] key will toggle the field between a
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check mark and no check mark. Once the proper files have been selected for
download, press [F10] to begin the download. A status message will appear that
displays the progress of the file transfer.

Theimage that CGRS Remote downloads is aRAM imagefile, or R file for short.
The R fileisacondensed version of the B, E and Sfilesthat CGRS Hose downloads.
An important distinction between CGRS Hose and CGRS Remote isthat CGRS Hose
automatically convertsthe receiver R file into Ashtech B, E and Sfiles, whereas
CGRS Remote does not. Therefore, it is necessary to take the R file from the CGRS
Remote download and convert it to Ashtech B, E and Sfilesusing CGRS Hose. To
do this, simply place the R files in the same directory as CGRS Hose and type:

CGHOSE -r filename

where filename is the name of the R file you wish to convert. CGRS Hose will then
split the R file into its component B, E and Sfiles.

Remotely Downloading Seismic Ring Buffer Memory

The Seismic Ring Buffer (SRB) memory can be directly downloaded or remotely
downloaded using CGRS Remote. CGRS Remote allows users to download all data
currently in the ring buffer, or selected datafrom a start and stop time specified by
users.

Once the communication link between CGRS Remote and the GPS receiver has been
verified, access the Receiver Files screen by pressing [ALT]+[F]. Press[F8] to
access the Receiver Fast Buffer Info Display screen. Enter a4 letter site name in the
File Name field. To download all data currently in the ring buffer, press[F10]. A
status screen will appear displaying the progress of the download. A single R fileis
the result of downloading the entire ring buffer memory. The format of the R file
nameis asfollows:

R A97.006

where RisRAM file, isa4-character identifier entered by usersand A isthe
session identifier, and 97 indicates the last 2 digits of the current year, and .006 is the
current Julian day.

Repeat the procedure outlined in Remotely Downloading Conventional Memory to
transform the ring buffer R file into Ashtech B, E and Sfiles.

Downloading a user-defined section of the ring buffer’'s current contents simply
involves entering a start and stop time. Enter a start time in the Partial Start Time
(GMT) field, and a stop time in the Partial Ending Time (GMT) field. Ensure that all
entered start and stop times are valid by comparing them with the reported start and
end times of the ring buffer memory. After the partial start and stop times have been
entered, press [F10] to partially download the ring buffer. When the download is
complete, the summary message will indicate that the ring buffer R file has been
successfully downloaded. Repeat the procedure outlined in Remotely Downloading
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Conventional Memory to transform the ring buffer R file into Ashtech B, Eand S

files.
Do not name ring buffer file the same name asthe conventional file.

Real-Time Code and Carrier Phase Differen-
tial Operations

The CGRS receiver can operate as a base station to support rover receivers
functioning in both code and carrier phase differential modes. Both modes assume
that both the base and rover can observe the same sattelites at the same time.

When the base operatesin the code differential mode, it transmits satellite range
corrections to the rover receiver. Since the rover observes the same satellites, it can
apply the corrections to its own measured ranges, and thus remove much of the
position error. Thismode will usually result in arover horizontal position precision
of about 1 metre.

In the carrier phase differential mode (more commonly known as RTK), the base
carrier phase measurements are transmitted to the rover. The rover solves for the
baseline vector components in much the same way as your post-processing software,
by differencing and solving for the integer ambiguity. RTK mode will usually result
in arover horizontal precision of afew centermetres depending on baseline length.

A communication link must exist between the base and remote receivers. Thislink
can be aradio, telephone line, cellular phone, communications satellite, or any other
medium that can transfer digital data. The link allows the base receiver to send
messages to the rover receivers. The messages contain corrections, phase
measurements, and text, as well as other information that the rover can use. The
RTCM Standard specifies the format and transmission characteristics of these
messages (refer to appedix D for information on how to obtain the RTCM document).
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The remainder of this section of the manual will show you how to set up the CGRS
receiver as a base station operating in one of the following three differential modes:

Table 3.5: Differential Operating Modes

Differential

Mode RTCM Standard

Code Type 1 -- each message contains corrections for all satellitesin view.

Code Type 9 -- each message contains corrections for up to 3 satellites. This
type preffered for slower data links or links with periods of noise.

Carrier Type 03 -- transmits base station coordinates to the rover.
(RTK) Type 18 -- uncorrected carrier phases.

Type 19 -- uncorrected psuedoranges.

Type 22 -- (optional) antenna parameters to be sent to rover.

The 212 CGRS receiver can output RTCM message types 1,2,3,6,9,15,16,18,19, and
22. A summary of the messagesis presented in Table 3.6.

Table 3.6: RTCM Message Types

RTCM Message .
Designation Function
1 Differential GPS Corrections
2 Delta Differential GPS Corrections
3 Base Station Parameters
6 Null Frame
9 Differential GPS Correctionsin groups of 3
15 lonospheric Delay Message
16 Special Message
18 RTK Uncorrected Carrier Phase
19 RTK Uncorrected Code Phase
22 Extended Base Station Parameters
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Setting up using receiver screensand keypad

This section will instruct the user on the basic procedure using the necessary Z12
CGRS screens to setup a base station which broadcasts RTCM messages. For
additional information regarding screen functionality, refer to Chapter 4, Screen
Operation.

1.

General Operations

Reset the internal memory as follows:
a  Turnthereceiver OFF.
b. While pressing the A key, turn the receiver ON.

c. Keepholdingthe A key down until the message "Test of internal RAM.
Will clear al data. Press YES within 10 seconds to continue” is

displayed.
d. Press[8] (YES) and a message appears:. "Push any key to continue.”
Press any key to continue with the receiver normal operation.

Press [4] to go to screen 4 and On Screen 4, press Enter [€] to shift to data-
entry mode.

SASHTECH IYC.  GPS RECENER XII

POS 37:22.3800N 121:59.0000W_-00005.00m
INTERVAL 020.0 MIN SVS 3 ELEV MASK 10°

POSITION DIFFERNTL SESSION RCVR CTRL

ORT C PORT D
4 e
NORTH ~ EAST YES [+]

PORT B P
PULSE GEN DATUM MODEM
ge
6§78 BLJ

20061C

c Press e to chan
[-]

NO Wi SOUTH

& 1]2] 3]

Figure 3.5: Screen 4

Enter the WGS 84 coordinates for the base station in the POS line (line 1 on
screen 4). This position should be the position of the antenna, not the
ground truth or monument position. If an antenna offset is associated with
the base station setup, then add the antenna offset to the ellipsoidal height
value and enter this new height along with the WGS84 L atitude and
Longitude.
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4. Highlight DIFFERNTL and press Enter [€] to go to the Differential Mode
Selection Screen:

.'.}ﬁﬂTECﬂ INC.  GPS RECENER Xl

DIFFERENTIAL MODE SELECTION
ISABL RTCM format
SE PORT A C/A CODE
UTO DIFF OFF
ress 1 for options.
+/- to change, e to enter, c to cancel

D
u
Al
p

NO WEST - SOUTH NORTH ~ EAST

EIIIEIBBJ

Z0058C

Figure 3.6: Differential Mode Selection Screen

5. Highlight “DISABLED” (the mode indicator) and press the [+] or [-] key to
toggle to the “BASE” selection. You may also select this capability within
the “RTCM format” subscreen.

6. Highlight the output port indicator and toggle it through “USE PORT A",
“USE PORT B”, “USE PORT C”, and “USE PORT D” until it corresponds
with the serial port you wish to broadcast RTCM messages through.

Broadcasting RTCM messages through a serial port causesit to become
dedicated to that singletask. Once RTCM messages ar e selected to output
through a port, that port will no longer be available for any other type of

communication.
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7. Highlight “RTCM format” and press [1] to access the RTCM OPTIONS
menu.

.'.KsﬁTECﬂ IIYC.  GPS RECEVER XI

HBAS
MAXAGE : 0060
TYP

+/- to change, e to enter, c to cancel.

NO WEST - SOUTH

EIIIEIBB
)

20092C

Figure3.7: RTCM Options Menu

8. Set RTCM parameters referring to Table 3.7 if necessary. Press[e] to return
to the previous screen when doRefer to Chapter 4, Screen 4 - Differential
Submenu for more information.
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Table 3.7: Basic Differential Functions

Component Function

MODE Sets the receiver to operate RTCM differential in BASE, REMOTE or OFF. For a
base station, set it to BASE. The REMOTE option is not supported in this firmware.
The mode can be set here or on the Differential Mode Selection screen.

SPEED The RTCM byte has 6 significant bits. The speed field allows usersto set the bits per
second (bps) rate for the serial port when the receiver is being used for differential

base operation only. Available speeds are: 00, 25, 50, 100, 110, 150, 200, 250, 300
and 1500 (default setting is 50). If thisfield is set to 00, then the speed will be set to
the baud rate that the serial port is set to. A “00” setting is recommended if message
types 18 and 19 are selected.

STID Is the reference station identification supplied by the user. It can be set to any rjumber
from 0 to 1023.
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Table 3.7: Basic Differential Functions (continued)

Component Function

TYPE The Type field displays all RTCM message types that the CGRS is capable of
generation. Thisfield isdisplay-only. When PL1 codeis selected, Type 10 will be
displayed instead of Type 1.

FREQ The output rate for each RTCM message can be set using the frequency field. A
frequency field islocated beneath each of the message types. Each field can accept a
valuefrom 0to 99. A setting of 0 means that no message will be generated. for the
exception to this, refer to TYPE 2 in this table.

The default setting for message Type 9 is 99, and is the recommended setting for
high-speed differential operation. A setting of 99 provides for continuous Type 9
message output. Settings between 1-98 will output Type 9 messages relative to the
value of that particular setting. For example, if Type 9 frequency isset at 30, aType
9 message will be output every 30 seconds.

All other messages have a default frequency setting of 0. Settings between 1-99 for
message types 2, 3, 15, 16, 18, 19, and 22 will output a message relative to the value
of that particular setting where message type 2, 18, and 19 will output in seconds and
message types 3,15, 16, and 22 outuput in minutes. For example, if the frequency for
message Type 3 isset to 5, then Type 3 messages will be output every 5 minutes.

9. If the position entered from step 3 has an antenna offset associated with it,
and you wish to broadcast RTCM messages 18, 19, and 22 for RTK
broadcasts, you must also highlight “ANTENNA PARAMS”. and press [1]
to access the screen where the antenna offsets can be sent. Enter the values
of your antenna offset, refer to Table 3.8.

Table 3.8: Antenna Offset Parameters

Parameter Description

SLANT Slant distance from the monument to antenna.

RADIUS | Radius of the antenna.

V-DIST Vertical offset to physical center of antenna.

10. Press [e] twice to return to screen 4 and save the changes that have been
made.

RTCM messages should now be being output through the selected port of
your CGRS receiver.
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Setting up using receiver commands

This section will instruct the user on the basic serial commands necessary to setup a
base station which broadcasts RTCM messages. For additional information regarding
serial port commands, refer to Chapter 5, Serial Port Operation.

1. Establish communications with the receiver through the desired serial port
using some communication program such as Ashtech’s CGRS REMOTE or
other terminal program. Ensure that the communications program is set to
the same baud rate and parameters as the Ashtech CGRS Receiver.

To verify the communication link, issue the followin command to the
receiver:

$PASHQ,RID

The receiver should respond with a string beginning with $SPASHR,RID.
The receiver must respond before you can begin sending other commands.

2. Reset all user parameters to factory defaults:
$PASHS,INI,b1,b2,b3,b4,1,0

Where bl through b4 are the baud rate indices of serial ports A through D.
Refer to table 5.2 for baud rate indices.

3. Enter the base station WGS 84 coordinates:
$PASHS,POS,ddmm.mmmm,d,dddmm.mmmm,d,saaaaa.aa

This position should be the position of the antenna, najritngnd truth or
monument position. If an antenna offset is associated with the base station
setup, then add the antenna offset to the ellipsoidal height value and enter
this new height along with the WGS84 Latitude and Longitude.

Enter the antenna offset with command:
$PASHS,ANT ,slant,radius,vertical
Refer to chapter 5 for command descriptions.
4. Putreceiver in RTCM base mode:
$PASHS,RTC,BAS,x

This will turn on RTCM correction output through port x, where x can be
either A, B, C, or D.
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Do not broadcast RTCM messages out through a serial port you want to
communicate through. Once RTCM messages ar e selected to output through
aport, thisport isnolonger available for any other tasks.

5. Enable RTCM messages:
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a.  For code differential mode:
$PASHSRTC,TYP,1,1
or
$PASHSRTC,TYP,9,1

This enables RTCM type 1 or 9 messages to be broadcast at an interval of 1
second.

b. For RTK only mode:
$PASHS RTC,TYP,1,0
$PASHSRTC,TYP,3,1
$PASHS,RTC,TYP,6,0FF
$PASHS RTC,TYP,9,0
$PASHS RTC,TYP,18,1
$PASHS RTC,TYP,19,1
$PASHSRTC,TYP,22,1

This enables RTCM type 3,18,19, and 22 messages to be broadcast. Types
18 and 19 will be broadcast every second while type 3 and 22 will be
broadcast once per minute. Type 1, 6, and 9 will be disabled.

c. For code and RTK modes:
$PASHSRTC,TYP,3,1
$PASHS,RTC,TYP,9,1 or SPASHSRTC,TYP,1,1
$PASHSRTC,TYP,18,1
$PASHSRTC,TYP,19,1
$PASHSRTC,TYP,22,1
This enables RTCM type 3, 1 or 9, 18,19, and 22 messages to be broadcast.
Type lor 9, 18, and 19 will be broadcast every second while type 3 and 22
will be broadcast once per minute.
Set the RTCM bit rate:
$PASHSRTC,SPD,9

Thiswill set the broadcast bit rate to the fastest speed, called burst mode, and
is necessary when RTCM messages 18 and 19 are being broadcast.

RTCM messages should now be output through the selected port of your CGRS

receiver.
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Screen Operation
Screen O - Satellite Tracking Information

Screen 0 displays satellite tracking information for each of the receiver’s 12 parallel
channels. The screen is composed of a series of columns and rows which provide
complete information on the channel activity. This includes the number of GPS satellites
being tracked, the channel assignment (which channel is tracking which satellite), the
ongoing search pattern, and the status of code phase and carrier phase tracking.
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Figure4.1: Screen 0

In addition to satellite tracking information, Screen 0 also displays the firmware version
and the toll-free telephone numbers for Ashtech customer support and fax.
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Screen O isadisplay-only screen; you cannot enter datain it. To view other screensin
sequential order, press » or €. To jump to another screen, press the number of a
particular screen.

Table 4.1: Screen 0 Field Descriptions

Field Description

SVSFOUND | The SVS FOUND field indicates the number of satellites found during the ongoing
search pattern.

GMT 05:22:44 | Time information is reported in the upper right of Screen 0. Prior to locking onto a
satellite, this field displays time elapsed since the receiver was turned on. After the
receiver locatesthe first satellite, thisfield switches to a GPS time display. Once the
receiver istracking a satellite, thisfield switchesto aGMT time display.

CHAN The CHAN column lists the 12 parallel channels of the CGRS receiver.

PRN The PRN column displays the pseudorandom number (PRN) for each satellitein the
ongoing search pattern. If the satellite is not locked on to after two minutes, a new
satellite PRN number will be cycled into the search pattern. Once the receiver locks
onto a satellite, that channel will be dedicated to tracking that satellite. The
remaining free channels will continue to cycle PRN numbers in the ongoing search
pattern. A PRN number shown in inverse video (blue numbers in awhite box)
indicates that the satellite is being tracked in Z-mode (AS on).

STAT The STAT column displays the current status (SN or LK) of Coarse-Acquisition

(CIA) tracking.

SN Thereceiver identifies a possible C/A signal.

LK Thesignal provesto be a GPS satellite. Once the satellite islocked, the receiver
reads its ephemeris and almanac files.

PL1 The PL1 field displays the current status of the P1 code tracking. The PL1 column
also reports SN for possible signal, and LK for lock. If Z-mode is engaged, LK will
switchto LZ.

PL2 The PL2 field displays the current status of the P2 code tracking. The PL2 column
also reports SN for possible signal, and LK for lock. If Z-mode is engaged, LK will
switchto LZ.

CGRS This column displays the receiver type and the firmware version being used. Have
thisinformation handy when calling Ashtech for technical support.

PHONE The PHONE column displays the telephone number for Ashtech technical support.
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Screen 1 - Satellite Orbit and Health
I nformation

Screen 1 displays GPS satellite orbit and health information for each satellite
currently being tracked. The upper column contains the PRN numbers of all satellites
being tracked and searched for. Satellites that the receiver has locked onto will have a
row of orbit and health information directly beneath the PRN number.
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Figure4.2: Screen 1

Three pages are available within Screen 1. Each page can be accessed by using the A
and ¥ arrow keys located on the right side of the keyboard display. The current
screen and page information are displayed in the lower right portion of the screen.
Page 1 contains satellite orbit and health information for the C/A code tracking. Page
P1 and P2 contain satellite orbit and health information for P1 and P2 tracking
respectively.
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Table 4.2: Screen 1 Field Descriptions

Field

Description

PRN

The PRN column displays the pseudorandom number (PRN) for each satellite in the
ongoing search pattern. An asterisk (*) preceding the PRN number indicates that the
satellite islocked. If the PRN number is shown in inverse video (blue numbersin a
white field), that satellite is being tracked in Z-mode (AS on).

CNT

The Continuous Field (CNT) keeps arecord of the number of epochs of continuous
GPS data that the receiver has recorded. Thisfield provides an indicator of how well
the receiver is tracking each satellite. During normal operation, the continuous field
will climb to 99 and remain there. A 99 in the continuous field indicates that the
receiver has established agood lock on the satellite. Thisfield is updated every
second.

A drop from 99 to O indicates a cycle slip. Cycle slips are extremely rare during
normal operations, occurring when an object overhead or nearby interrupts the GPS
signal. If acycledlip (loss of lock) occurs, the receiver must re-establish lock with
that satellite.

SN

The signal-to-noise (S/N) ratio field provides a measure of the satellite’s signa|
strength. A signal below 20 is considered weak. A signal greater than 50 is
considered strong. Satellites at a low angle above the horizon will have weak
signals than satellites at a high angle above the horizon.

D
=

ELV

The elevation (ELV) field displays the angle between the satellite and the local
horizon. This value will be between 0° and 90°.

AZM

The azimuth (AZM) field displays the geodetic azimuth of the satellite relative t
receiver’s current position. Geodetic azimuth is computed with respect to the
84 reference frame. The azimuth scale begins at 0° (geodetic north) and incre|
clockwise in increments of 10°. When the azimuth value reads 12°, for exampl
should be interpreted as 120°.

It is important to note that the receiver cannot calculate elevation or azimuth y
begins to compute a position. An estimate of position can be entered into Scri
Mode Control to expedite the calculation.
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URA

The URA field displays the range accuracy for each satellite currently being tra
A URA value of 0 indicates that the range accuracy is high. A URA value grea|
than 8 indicates that the range accuracy is low.

cked.
er

HEL

The HEL field displays a hexadecimal health indicator. A health code of 00 indicates

a healthy satellite with no apparent problems. See Appendix C for complete
instructions on health code interpretation.

AGE

The AGE field shows the number of minutes that have transpired since lock w:
on a particular satellite. For example, if the elevation (ELV) field displays 35 an|
age field displays 12, then the satellite was 35° above the horizon 12 minutes

as lost
d the
lago
tired.

when a loss of lock occurred. The AGE field will reset to 0 when lock is re-acq
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Screen 2 - Position and Navigation Informa-
tion

Screen 2 displays position and navigation information based upon data the receiver

collects from the GPS satellite constellation. For normal CGRS usage, there are two

pages to Screen 2.

Page 1 of Screen 2 contains the autonomous position computation, the receiver's
speed and heading, as well as the status of the current satellite geometry. Page 2 of
Screen 2 displays waypoint navigation information. Waypoint navigation is covered
in detail in Chapter 4 (Screen 6).

Screen 2/Page 1
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Figure 4.3: Screen 2, Page 1

Table 4.3: Screen 2, Page 1 Field Descriptions

Field Description

WGS-84 The upper left field in column 1 displays the current datum. WGS-84 is the default
datum. A wide range of other datums can be selected in Screen 4 in the Datum menu.

02550 The middlefield in column 1 displays a position computation counter that
increments every half-second (2Hz). Thisfield will stop counting and display OLD
when a position has not been computed in the last ten seconds. Once position
computation resumes, the counter will resume from the last count. If areference
position is entered in Screen 4, the counter will reset to 0 and begin counting.

GMT The last field column 1 displaysthe GMT time. In the example of Screen 2, page 1,
the GMT time displayed is 00:15:36.
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Table 4.3: Screen 2, Page 1 Field Descriptions (continued)

Field

Description

LAT

The LAT field displays the current latitude computed by the receiver. Latitudeis
reported in degrees and minutesto 4 decimal places. AnN (north) or S (south) at the
end of the latitude field indicates in which hemisphere the receiver is.

LON

The LON field displaysthe current longitude computed by the receiver. Longitudeis
reported in degrees and minutes to 4 decimal places. An E (east) or W (west) at the
end of the longitude field indicates whether the receiver is east or west of the
Greenwich prime meridian.

ALT

The ALT field displays the ellipsoidal height of the antenna. The dltitudeis always
reported in meters.

COG

The course over ground (COG) field displays the receiver's current heading in
degrees. Tr° equals true north.

SOG

The speed-over-ground (SOG) field displays the receiver’s current velocity. S

These include kilometers per hour (KM/H), miles per hour (MP/H) and knots (K

different velocity units can be selected for this field through Screen 6; Option §.

everal

N).

FOM

The figure-of-merit (FOM) field provides an estimate of the accuracy of the stg
alone position computation. This estimate is based upon satellite range residu
satellite geometry (PDOP). A value of 1 represents the greatest accuracy. Av
9 indicates that a position is not being computed.

nd-
als and
alue of

PDOP

Satellite geometry is represented by a value termed the Position Dilution of Pr
(PDOP). Satellite geometry is defined by the number of satellites being tracke
their geometrical relationship to the receiver. The PDOP value increases or
decreases as the satellite geometry changes. In general, as the number of sg
being tracked increases, the PDOP decreases. Similarly, as the satellites beg
more evenly distributed throughout the sky, the PDOP decreases. A PDOP g
than 6 indicates bad satellite geometry.

pcision
d and

tellites
ome
eater

HDOP

The two-dimensional horizontal component of PDOP is defined as the Horizo
Dilution of Precision (HDOP).

ntal

VDOP

The height component of PDOP is defined as the Vertical Dilution of Precisior]
(VvDOP)

TDOP

The Time Dilution of Position (TDOP) is an error estimation of clock offset.

SVS

The satellite vehicles (SVS) field reports the number of satellites currently bei
used for position computation.

g

AGE

The AGE field reports the number of minutes elapsed since a position was las

computed.
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Screen 2/Page 2

SASHTECH IYC. 6P RECENER XII
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Press a/v to toggle page 2
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Figure 4.4: Screen 2, Page 2

Table 4.4: Screen 2, Page 2 Field Descriptions

Field Description
SPEED The east, north and up components of the receiver’s current speed are displayed in
the SPEED files. Velocities are reported in meters per second (M/S). o
TO The TO field displays the current waypoint name and number. Waypoints are §
entered through Screen 6. ke
Q
DTD The distance-to-destination (DTD) field displays the distance from the receiver's %_

current location to the defined waypoint (the TO waypoint). Several different
distance units can be selected for this field through Screen 6; Option 8. Thesg
include kilometers (Km), miles (Mi) and nautical miles (Nm).

CTD The course-to-destination field displays the necessary course heading to folloyw to

arrive at the current waypoint location. Course heading is displayed in true degrees
(Tr°) or magnetic degrees (Mg®). Use Option 9 (Magvar mode) in Screen 6 to tbggle
between magnetic and true.

TTD The time-to-destination field displays an estimate of time to arrival at the current
waypoint. This estimate is based upon the receiver's current speed-over-ground
(SOG).

XTE Cross-track error provides the user with an indication of the current course deviation.

Any deviation from the straight line between the FROM point (last waypoint) and

the TO point (destination waypoint) will be reported as a cross-track error. Seyeral
different distance units can be selected for this field through Screen 6; Option 8.
These include kilometers (Km), miles (Mi) and nautical miles (Nm). The cross-frack
error indicator [>>>>>>>+<<<<<<<] provides a visual representation of the cufrent
course error. This indicator is extremely helpful when trying to resume the correct
course.
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Screen 3 - Data Collection Information

Data collection information for each satellite currently being tracked is displayed in
Screen 3. A series of dots and asterisks are used to indicate the amount of data
collected from each satellite. A column of all dotsto the right of a satellite indicates
that no data has been collected for that particular satellite. Each asterisk in the
column represents 5 minutes of collected data. For ease of reading, the datais
separated into light and dark bands of 30-minute blocks. Screen 3 displays up to 180
minutes (3 hours) of data.

S ASHTECH INC.  6PS RECEN

Z0050C

Figure 4.5: Screen 3

This screen does not refresh automatically. In addition, Screen 3 isdisplay-only; no data can be
entered init.
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Screen 4 - Receiver Control

Screen 4 contains numerous subscreens that allow the user to define many aspects of
receiver operation. The layout of Screen 4 consists of a single page with 14 menu
selectionsand 6 fields. A subscreen will open for each menu selection. Each of the 6
fields and all of the menus permit the user to enter information.

.'./ﬁﬂTECh' INC.  GPS RECENER Xl

POS 37:22.3800N 121:59.0000W_-00005.00m
INTERVAL 020.0 MIN SVS 3 ELEV MASK 10°

POSITION DIFFERNTL SESSION RCVR CTRL
PO T C PORT D

RT A PORT B POR
EXT FREQ PULSE GEN DATUM MODEM
SUBCMDS
Press e to change

[-] NO WEST -~ SOUTH

20061C

Figure 4.6: Screen 4

To enter information, simply press the Enter [€] key and use the arrow keysto toggle
to the appropriate field or menu. For menu selections, press the Enter [€] key to
activate the cursor. Once the cursor is activated, highlight the desired menu and press
the Enter [€] key a second time. Thiswill open the menu subscreen. Use the arrow
keys and the alpha-numeric keypad to enter information in the CGRS receiver.

The Cancel [c] key can be used at anytime to clear any altered values. The receiver
will ignore all changes made since the last entry (pushing the Enter [€] key a second
time congtitutes an entry).

The following section will cover the 6 fields located in the Screen 4 main display. A
detailed explanation for each of the 14 menus will follow. Thefirst portion of the
field section will include a brief example demonstrating data entry.

Main Screen Fields

&
§
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The two upper columnsin Screen 4 (main screen) contain 6 separate fields which the
user can edit. A reference position can be entered into the three fields which compose
the upper column (lat, lon and alt). The next column down contains afield for the
datarecording interval, afield for the minimum number of satellites and afield for
the elevation mask.
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Reference Position (LAT, LON and ALT)

Entering a reference position is an important component of CGRS operation. High
precision work demands a careful survey of the antenna location. The quality of data
will depend heavily on the accuracy of the location of the CGRS antenna.

To enter the antennas reference coordinates:
1. Goto Screen 4 by pressing the [4] key.
2. Pressthe Enter [€] key to activate the cursor. The cursor will be positioned
on the POSITION menu.

3. Depressthe A key twice to position the cursor at the beginning of the
latitude field. Use the alpha-numeric keypad to enter the latitude (degrees
and minutes). Ensure that either [N] or [S] is entered for the correct
hemisphere (keys[6] and [3]).

4. Thecursor will jump to the beginning of the longitude field after the latitude
isentered. Enter the longitude. Ensure that either [E] or [W] is entered for
the correct direction away from the prime meridian (keys[7] and [2]).

5. The cursor will jump to the beginning of the altitude field after entering the
longitude. Enter the altitude in meters. Ensure that a[+] or [-] precedes the
atitude entry. Press the Enter [€] key to save entered position information.

Table 4.5: Screen 4 Field Descriptions

Field Descriptions

Interval The interval field allows users to specify how frequently to record GPS datainto
memory. A default recording interval of 30 sec has been programmed into the CGRS
receiver. Changing the data recording interval is as simple as positioning the cursor
into thisfield and entering the new value. The CGRS receiver supports recording
intervals from 0.5 sec to 999 sec. Data can be recorded at any half second interval
(for example, 0.5, 1.5, 2.5, etc.). Any other fractional value will not be accepted. It is
important to ensure that the proper recording interval is entered prior to the start of
continuous operation (or survey session). The datarecording interval should not be
changed once data collection begins).

MIN SV The minimum satellite vehicle field provides users with the ability to specify a
minimum number of satellites that the receiver must track before data recording can
begin. These satellites must have valid ephemeris data. The CGRS defaultsto a
minimum of 3 satellites.
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Table 4.5: Screen 4 Field Descriptions

Field Descriptions

ELEV MASK | The elevation mask allows users to set the cutoff angle below which satellite data
will not be recorded. All satellites below this angle will continue to be tracked, but
their datawill not be recorded. Satellites below the elevation mask will, however,
continueto be used for position computation. Position masking is controlled through
the Screen 4 POSITION menu.

SUBCMDS System-level commands are entered through the subcommands screen. These
commands consist of three numbers and provide users with additional control over
the CGRS unit. For example, the command used to reset the receiver to its original
default valuesis 550.

To enter system-level commands, highlight the SUBCM DS field and press Enter [€].
Enter the system level command and press Enter [€] again. The command will
immediately take effect.

Screen 4 - Position Submenu

The POSITION menu contains 13 fields which allow users to set various position fix
parameters. For example, elevation and DOP masking are controlled in the
POSITION menu. Several aspects of position computation (recorded and displayed)
are also controlled in this menu.

S ASHTECH INC.  GPS RECENER X
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WEST -~ SOUTH NORTH ~ EAST NES

Figure 4.7: Screen 4, Position Fix Parameters
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Table 4.6: Screen 4, Menu Fields and Descriptions

Field Description

POS MODE The position mode field allows users to specify whether to compute altitude or hold
it fixed. Thisfield can contain avalue ranging from 0 to 3. Satellites used for
position computation must be higher than the elevation mask specified in this
subscreen.

0. Atleast 4 satellites must be tracked for position computation. Altitude will
never be held fixed (default setting).

The following settings for POS MODE require a minimum of three tracked satellites

to compute position.

1. Altitudewill be held fixed (not computed) if the number of tracked satellites
equals three. Altitude will be computed when the receiver tracks 4 or more sat-
ellites.

2. Altitude is dways held fixed regardless of the number of satellites tracked.

3. Altitude will be held fixed when the number of tracked satellites equals three.
When more than three satellites are being tracked, the altitude computation
depends on the HDOP. |If the HDOP is less than the specified HDOP mask, the
receiver will compute atitude. If, however, the HDOP isequal to or greater than
the HDOP mask, the receiver will hold the altitude fixed.

It isimportant to note that the atitude is always set to O immediately after the

receiver isturned on. An altitude value should always be entered in the atitude field

(Screen 4/main screen) if the position modeis set to 1,2 or 3.

ALT MODE The altitude mode provides users with additional control in altitude computation.

Thisfield can contain either a0 or 1 value.

0. Inmode O, the receiver will use the last entered altitude if the VDOP is greater
than the specified VDOP mask. If the VDOP isless than the specified VDOP
mask, the receiver will use the last computed value.

1. Inmode 1, the receiver will only use the altitude entered in Screen 4 (main
screen).

ELV MASK The elevation mask is used to set the minimum elevation angle below which
satellites will not be used for position computation. However, satellites that fall
below this cutoff angle will still be used for data recording.

PDOP MASK The PDOP mask allows users to define a PDOP threshold above which a position
will not be computed. A position will not be computed when the actual PDOP value
exceeds the entered value. (The default setting is 40).

HDOP MASK The HDOP mask is used to set the HDOP threshold for position computation. A
position will not be computed when the actual HDOP value exceeds the entered
value. The position mode field must be set to 3 to activate HDOP masking.

VDOP MASK The VDOP mask defines the vertical dilution-precision parameter. It is effective
only when ALTD FIX MODE issetto 0. (Thedefaultis4.)

UNHEALTHY The UNHEALTHY field isused to specify whether or not unhealthy satellites should
be used in the position computation. Unhealthy satellites will be used for position
computation when thisfield istoggled to Y. When thefield istoggled to N,
unhealthy satellites will not be used for position computation.
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Table 4.6: Screen 4, Menu Fields and Descriptions

Field

Description

ION/TROP

lonospheric and tropospheric models have been incorporated into the CGRS
receiver.

Options:

N - do not apply either model

M - apply ionspheric model

R - apply both ionospheric and tropospheric model

POS COMP

The position computation field allows users to toggle position computation ON and
OFF.

UTM COORD

Universal Transverse Mercator (UTM) coordinates can be displayed by activating
the UTM coordinatesfield. To do this, smply enter aY inthisfield. The proper
UTM zone should be entered into the FIX zone field simultaneous to activating the
UTM display. Engaging the UTM display will not affect data collection.

Screen 4 - Differential Submenu

Differential capability is standard with the CGRS system. Most parameters affecting
differential GPS operation are set in the differential menu. This menu is composed of
2 subscreens. The first subscreen is accessed through the RTCM format field. Use
this subscreen to define the RTCM configuration. The second subscreen is accessed
through the Antenna Params. Use this subscreen to define the antenna parameters for

RTCM Message 22.

Screen Operation
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Figure 4.8: Screen 4, Differential Menu Selection
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Table 4.7: Screen 4, Diffferential Menu Field Descriptions

Field

Descriptions

DISABLED
(BASE/REMOTE)

The upper left field of the differential menu is used to activate differential operation.
There are three differential modes: disabled, base and remote. To select one of these
modes, position the cursor on the mode field and use the[+] and [-] keysto toggle to
the desired mode. (The remote mode is not supported in this firmware.

Selecting BASE will enable RTCM base station operation and commence generation
of differentia corrections through the selected port. Selecting REMOTE will enable
RTCM remote station operation and prepare the receiver for input of RTCM
differential corrections. Selecting DISABLED will deactivate RTCM differential
operation.

USE PORT A

For RTCM base differential operation, an output port must be selected. The CGRS
provides userswith 4 distinct ports with which to work, and each port can be used for
transmitting RTCM differential corrections. Usethe[+] and [-] keysto toggle
through the different ports (A, B, C and D). (The CGRS defaultsto port A).

C/A CODE

Switch to enable the standard C/A code RTCM differentia or the L1 P-code RTCM
differential. Press[+] or [-] to toggleit through C/A code or PL1 code. When PL1
code is selected, a Type 10 message will be generated for P-Code differential
corrections, instead of the Type 1 for C/A code differential correction. Both
messages have the exact format.

AUTO DIFF OFF

The receiver can be programmed to automatically switch position computation from
differential mode to autonomous (non-differential) mode in the event that a
differentia solution is not available. This provides a smooth transition from a high-
accuracy differential solution to alower accuracy autonomous solution. To activate
this feature, set the AUTO DIFF OFF field to oN. Only used in Remote mode.

RTCM FORMAT

RTCM configuration is controlled through the RTCM FORMAT subscreen.
Position the cursor on RTCM FORMAT and press 1 to access the subscreen. Each
field ishighlighted in white. Thetext in the currently-selected field will flashin
inverse video to indicate that the cursor is positioned on that field. Use the arrow
keys and the al pha-numeric keypad to highlight fields and to enter information.

ANTENNA
PARAMS

Calls sumbmenu which allows user to set up antenna parameters used by RTCM
message type 22.

Thefiedsare:

¢ Slant - Slant distance from monument to outside edge of antenna.

« Radius - Radius of antenna.

« V-dist - Vertical offset to physical center of antenna.
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RTCM Options- RTCM Format Submenu

Highlighting RTCM format on the Differential Mode Selection screen, press[1] to
access the RTCM Options menul.

.'.KsﬁTECﬂ IIYC. ~ GPS RECEVER XI

NO WEST - SOUTH

EIIIEIBB
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Figure 4.9: RTCM Options Screen

Table 4.8: Differential Mode Selection Screen Descriptions

Field

Description

MODE

Sets the receiver to operate RTCM differential in BASE, REMOTE or OFF. For a
base station, set it to BASE. The REMOTE option is not supported in this firmware.
The mode can be set here or on the Differential Mode Selection screen.

SPEED

The RTCM byte has 6 significant bits. The speed field allows usersto set the bits per
second (bps) rate for the serial port when the receiver is being used for differential

base operation only. Available speeds are: 00, 25, 50, 100, 110, 150, 200, 250, 300
and 1500 (default setting is 50). If thisfield is set to 00, then the speed will be set to
the baud rate that the serial port is set to. A “00” setting is recommended if me
types 18 and 19 are selected.

ssage

STID

The station identification field can be set to any number from 0 to 1023.

Screen Operation
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Table 4.8: Differential Mode Selection Screen Descriptions

Field

Description

STHE

Isthe reference station health. It can be set to avalue from 0 to 7, based on
conditions as follows:
Value Code Health Indication
7 111 Reference Station not working
110 Reference Station transmission not received
101 UDRE scale factor = 0.10
100 UDRE scale factor = 0.20
011 UDRE scale factor = 0.30
010 UDRE scale factor = 0.50
001 UDRE scale factor = 0.75
0 000 UDRE scale factor = 1.00
The UDRE scale factor indicated the range of UDRE vauesfor the set of corrections
currently being transmitted or received.

PNWSOOoO

MAXAGE

Thisfeature is a useful data monitoring tool that allows users to set a message age
threshold at the remote RTCM differential unit only. Values between 0-1199
seconds may be entered into the MAXAGE field. The default is 120. Note that any
RTCM differential message that is older than the MAXAGE value will be rejected.
For example, if the MAXAGE is set to 30, then any message older than 30 seconds
cannot be used by the remote unit.

QAFREQ

The quality assurance frequency field provides remote differential users with a
valuable tool for evaluating the communication between the base and remote units.
Thisfield determines the number of consecutive differential messages that must pass
aparity check at the remote differential unit. Once each message has passed the
parity check, a QA of 100% is displayed in Screen 5 of the remote unit (please refer
to the Screen 5 section).

If avaue of 200 is entered, for example, then 200 consecutive differential messages
must pass a parity check at the remote differential unit before the Screen 5 QA
display reads 100%.The Screen 5 display will display a QA of 50% after 100
messages have passed the parity check. The default QAFREQ setting is 100. Note
that the quality assurance frequency tool is only relevant for remote RTCM
differential operation

SEQ

Sequential message checking is used to monitor data quality and can only be used by
the remote differential station. Messages that are out of sequence will not be
accepted when this feature is engaged. Use the [+] or [-] key to toggle thisfield
between oN and OFF.
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Table 4.8: Differential Mode Selection Screen Descriptions

Field Description

FREQ The output rate for each RTCM message can be set using the frequency field. A
frequency field islocated beneath each of the message types. Each field can accept a
valuefrom 0to 99. A setting of 0 means that no message will be generated. for the
exception to this, refer to TYPE 2 in this table.

The default setting for message Type 9 is 99, and is the recommended setting for
high-speed differential operation. A setting of 99 provides for continuous Type 9
message output. Settings between 1-98 will output Type 9 messages relative to the
value of that particular setting. For example, if Type 9 frequency isset at 30, aType
9 message will be output every 30 seconds.

All other messages have a default frequency setting of 0. Settings between 1-99 for
message types 2, 3, 15, 16, 18, 19, and 22 will output a message rel ative to the value
of that particular setting where message type 2, 18, and 19 will output in seconds and
message types 3,15, 16, and 22 outuput in minutes. For example, if the frequency for
message Type 3 isset to 5, then Type 3 messages will be output every 5 minutes.

TYPE The Type field displays all RTCM message types that the CGRS is capable of
generation. Thisfield isdisplay-only. When PL1 codeis selected, Type 10 will be
displayed instead of Type 1.

TYPE 2 Output of RTCM Type 2 messages is controlled by the FREQ and Type 2 field. If
Type 2 isturned off, then Type 1 or Type 9 messages will output corrections using
old IODE values for 90 seconds after al ODE change has been detected. If Type 2 is
turned on, but the FREQ valueis set to 00, the Type 2 messages are broadcast for 90
seconds after the change has been detected.

TYPEQ Allows user to choose between 9-1 and 9-3 RTCM formats. Type 9-3 is default.
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TYPE6 Output of RTCM Type 6 messages s controlled by the Type 6 field. Usethe + or -
keys to toggle this field from ON to OFr. The default is message Type 6. Message
Type 6 ison by default.

TYPE 15/16 | Calls submenu which allows user to set up information to be broadcast out RTCM
message types 15 and 16.
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Type 15- RTCM Type 15 Submenu

When selecting TY PE 15 from the RTCM OPTIONS MENU. The RTCM TY PE 15
MESSAGE submenu appears, as shown below:

.'.mﬂTECﬂ IIYC.  GPS RECEVER Xl

e/c to cancel, any other keys to update

NO WEST - SOUTH

kﬂlllﬂlﬂﬂJ

Z0007C

Figure4.10: RTCM Type 15 Screen Message

Thissubmenu isdisplay only, no data can be entered.
Table4.9: RTCM Type 15

Component Function
SAT.ID #1/2 Satellite ID (PRN 1-32).
ION.MEAS #1/2 lonospheric measurement un meters.
ION.RATE #1/2 lonospheric rate measurement in centimeters per minute.
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Type 16 - RTCM Type 16 M essage Submenu

When selecting TY PE 16 from the RTCM OPTIONS MENU when the receiver is set
to base mode, the RTCM TY PE 16 MESSA GE submenu appears, as shown below:

.';45717’5('/7’ IIYC.  GPS RECEVER XI

RTCM TYPE 16 MESSAGE
SEND:

To enter 0123456789 Push”™ fo
Press 0123456789 other haracters
Press e to enter, c to cance

NO WEST - SOUTH ORTH

EIIIEIBBJ

Z0008C

Figure4.11: RTCM Type 16 “Send Message” Screen

To enter an ASCII message, type it using the keys on the receiver panel. To enter
other characters than numbers, use the A key to call them up on the screen and press
one of the keys[0] through [9] that represents the desired character. The characters
are displayed in blocks of ten. Five sets of characters are available.

Screen 4 - Session Submenu

Session programming is a highly versatile and useful feature of the CGRS receiver
that allows users to program the receiver to automatically start and stop recording
data during prespecified times. Asmany as 96 individual recording sessions can be
predefined.

Session programming can be used in tandem with remote software to control a CGRS
station from anywhere on earth. Many CGRS users place their systemsin remote
areas and use session programming and remote software to manage the system. All
aspects of managing a CGRS system can be done through a modem, including
downloading data files generated by session programming as well as entering new
session programming parameters.
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Figure 4.12: Screen 4, Session Programming

The pages of the session programming menu are composed of a series of columnsand
rows. Thefirst 5 columns of any page contain the parameters for 5 data recording
sessions. Each session begins with a numeric identifier (1-96) and is followed by 7
fields that users can edit. The A key is used to scroll through the session
programming pages.

The second-to-last column of each page contains 4 editable fields that include global
parameters that affect all sessions. Note that the INUSE field must be set to YES
before session programming is enabled. If the INUSE field is set to NO, no sessions
will be activated. Below is acomplete description of al fields that comprise the
Session programming menu.

Table 4.10: Screen 4, Session Menu Field Descriptions

Field Description

N/Y Thefirst field allows users to activate or deactivate that particular session. Use the
YES or NO keys ([1] or [8]) to switch thisfield oN or oFr. Notethat thefirst field
cannot have avalue of 0.

START Use the start field to define a start time (GMT) for the session. Enter hours, minutes
and seconds. Thefield will reset to 0 or to the last legal valueif anillega valueis
entered.

END Enter the session endtime (GMT) inthe END field. If theend timeisearlier than the

start time, the session will record to the end time in the following day.

INT The interval field controls the data collection rate. Thisfield may be set to avaue
ranging from 0.5 to 999.5 (half second increments are acceptable).

MASK Use the mask field to set the elevation mask. Satellites below the entered value will
not be used for data recording.
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Table 4.10: Screen 4, Session Menu Field Descriptions (continued)

Field Description
MIN A minimum number of satellites may be specified for each session. Thereceiver will
not record data if the number of satellites locked is below the threshold set in the
MIN field.
TYPE The data collection format can be selected in the Type field. Four data types are

available. Once session programming is activated, the values programmed into the
INT, MASK and MIN fieldswill override the equivalent values set in the Screen 4
main screen.

INUSE A global session programming switch is incorporated into the lower left portion of
the session menu screen. Thisfield must be set to Y ES for any session programming
to occur, regardless of any individual session setting. Setting the INUSE fieldto Y
will activate any sessions where the individual session switchissettoY.

Please note that when the INUSE field is toggled to YES, the current file will be
closed and anew one will be opened. The SESSION field in the main screen of
Screen 4 will begin to flash once session programming has been activated. A
flashing arrow will appear after the SESSION field in the menu screen of Screen 4
whenever session data is being recorded. The arrow will disappear during times
when no session datais being recorded.

REF A Julian reference day must be entered for session programming. |f the REFfieldis
set to 000, then session programming will not occur. Future reference days may be
specified in the REF field. The receiver will not begin recording session data until
the reference Julian day matchesthe current Julian day. If thereferencefield isset to
aday of the year previous to the present, then session programming will start in the
current day. For thiscase, atime offset will be applied to the session recording. This
concept will be fully explained in the OFFSET section.
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OFFSET The OFFSET field provides users with an efficient tool for continuous session
recording. By employing time offsets, users gain complete control over the future
start and stop times of the original session parameters. Note that the value entered
into the offset field only has relevance when the current day is greater than the
reference day. No offset will be employed if the reference day equals the current
day.
For a day subsequent to the reference day, each session start and end time will be
decremented by the time specified in the OFFSET field, multiplied by the day
difference (where the day difference isthe current day minus the reference day).
Consider the following examples where the offset equals 4:00 and the reference day
is set to 001.
« Onday 001, no time offset will be used.
¢« Onday 002, a 4 minute offset will be applied to each session’s start and end
times.
« Onday 003, an 8 minute offset will be applied to each session’s start and end
times.
« Onday 004, a 12 minute offset will be applied to each session’s start and end
times, and so on.
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Screen 4 - RCVR CTRL Submenu

Several high-level receiver parameters are set through the receiver control menu. The
receiver control menu contains one subscreen containing 4 fields. Thesefields

influence the receiver’s current tracking, data collection, block size, and whether GPS
time interpolation i$N or OFF.

.'.mﬂTECﬂ IIYC.  GPS RECEVER Xl

RECEIVER CONTROL MENU

MOD A BLOCK SIZE 1 KB
RANGE 0 3 CLOCK STEERING Y

+/- to change, e to enter, c to cancel.
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Z0090C

Figure 4.13: Screen 4, Receiver Control
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Table4.11: Screen 4, Receiver Control Menu

Field

Description

Z-MODE

Three possible Z-Tracking modes can be selected through the Z-mode field. Z-mode
defaults to automatic [A], in which the receiver automatically switches between P-
mode and Z-mode when Anti-Spoofing (AS) is activated and deactivated. The
receiver automatically and seamlessly employs Z-Tracking to defeat AS. Ashtech
recommends that this field be set to automatic [A] for most applications.

When thereceiver issetto Y, Z-Tracking is used for all satellites at all times. When
thereceiver isset to N, P-Tracking is used for al satellites at all times.

DATA MODE

The format and Type of data collected by the CGRS receiver is set through the data

mode field. Four data modes (0, 1, 2, and 3) are supported by the receiver.

Mode O Storesthe Ashtech B file. Thisdataincludesfull code and carrier phase
information and can be post-processed by Ashtech software or converted to
the RINEX format for third party processing.

Mode 1 Storescode phase dataonly. This data can be post-processed by Ashtech
software or converted to the RINEX format for third party processing.

Mode 2 Storesposition data. No code or carrier phase information is stored in
Mode 2 (positionsonly). A Mode 2 file cannot be post-processed. If the
receiver isadifferential remote unit, then deferentially-corrected positions
will be stored if Mode 2 is selected. Thefile produced by selecting M ode 2
isreferred to as a C-file.

Mode 3 Storesacompressed version of Mode 0. Mode 3 approximately doubles
the available receiver memory. The compression process is transparent to
users since the download software decompresses the file. Mode 3 data can
be used for post-processing and for normal CGRS operation.

Note: If you will be using thering buffer, you must select Mode 3. Thering
buffer will only record Mode 3 data.

Clock Steering

GPS clock steering can be switched oN or OFF in the CGRSreceiver. When steering
isactive, thereceiver will correlate itsinternal time with the GPS time of the satellite
constellation. Default is ON.
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Screen 4 - Port A/B/C/D Submenu

Standard with the CGRS receiver are four independent ports, each of which hasits
own menu in Screen 4. Ports can be programmed independently of the other portsto
perform awide variety of input/output (1/0) tasks. The CGRS receiver can also
receive input from external sensors such as tiltmeters and meteorological stations
through any of these 4 ports.

Each port can be used for outputting differential corrections. Real-time GPS dataand
real-time NMEA messages can also be output through any of the four ports. See
Chapter 5, Serial Port Operation, for additional details.

S ASHTECH IYC.  GPS RECENER XI

PORT A PARAMETER SELECTION

A QFF BAUD RATE 96
L TIME OFF TILT 0
for options.
han ge, e to enter, c to cancel
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EIIEIBBJ
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Figure4.14: Screen 4, Port A Parameter Selection
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To access the port menu subscreens, highlight the menu title and press Enter [€].
Each port menu is composed of 5 subscreens.

Table 4.12: Screen 4, Port A Parameter Selection Field Descriptions

Field Description

NMEA National Marine Electronics Association (NMEA) messages can be output in real-
time through any of the 4 ports. The NMEA field allows users to both activate
NMEA output as well as select which NMEA message(s) to output.

To enable NMEA output, toggle the NMEA field to ON. Next, with the cursor still
positioned on the NMEA field, pressthe [1] key to access the NMEA Options Menu
subscreen. This subscreen allows users to enable or disable output of any of the 22
available NMEA messages. The NMEA output rate can also be set in this subscreen
to aavalue between 0.5 seconds to 99.5 seconds (in 0.5 second intervals).

REAL-TIME | Real-time GPS measurements can be set to output through any of the 4 serial
communication ports. Five real-time messages are available: MBEN, PBEN, SNAV,
SALM and DBEN. MBEN and PBEN can be output in either ASCII or binary
format; SNAV, SALM and DBEN are available in binary format only.

To enable GPS measurement output, toggle the REAL TIME field to oN. Next, with
the cursor still positioned on the REAL TIME field, pressthe [1] key to access the
MEASUREMENTS OUTPUT subscreen. The MEASUREMENTS OUTPUT
subscreen allows the user to enable or disable output of any of the 5 available real-
time messages. Output of any of the 5 messages can be activated by setting the
message field to ON.

The output format of MBEN and PBEN can be changed viathe FORMAT field. Use
the [+] or [-] key toggle this field between ASCII format and binary format.

DBEN The DBEN serial output rate can be independently set via: 1. OUTPUT INTERVAL
submenu/REAL TIME/PORT A(B, C, D)/SCREEN 4 2. The serial set command
$PASHS, SO, f (f can be 0.5 to 999.5) The DBEN serial output rate can also be
verified by the serial query command $PASHQ, DOI.
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Table 4.12: Screen 4, Port A Parameter Selection Field Descriptions (continued)

Field

Description

MET

A meteorological station can be connected to any of the 4 serial ports. The met
station provides real-time information about temperature, barometric pressure and
humidity. The met station can be powered by the CGRS receiver.

A special cableisrequired for met station operation. This cableis provided by the
manufacturer of the met station. This cableis used to connect the met station to a
standard CGRS serial cable. Once the met station is connected, toggle the MET field
to oN. Next, with the cursor till positioned on the MET field, pressthe [1] key to
access the MET OPTIONS subscreen. This subscreen alows users to define an
initialization string, define met commands and set the met sample rate.

The initialization string sent to the met station can be selected through the INIT
STRING field. This string will be sent to the met station immediately after the MET
field istoggled to ON. Theinitialization string sends startup information to the met
station. Several common initialization strings have been programmed into the CGRS
receiver. The USER DEFINED field allows usersto create new initialization strings
asthe need arises. A NO INIT STRINGSfield is a'so available which can be
selected in the event that no startup strings need to be sent. A complete list of met
commands are provided by the met station manufacturer.

A command can be sent periodically to the met station. The MET field allows users
to define commands that will be sent according to the selected met samplerate. For
example, if the met samplerateis set to 5 seconds, then amet command will be sent
from the CGRS receiver to the met station every 5 seconds.

Several common met commands have been programmed into the CGRS receiver.
The USER DEFINED field allows the CGRS user to create new met commands. No
met commandswill be sent if the USER DEFINED field is programmed to be empty.
The complete list of met commands will be provided by the met station
manufacturer.

The met sample rate is controlled by the MET SAMPLE field. Thisvalue can be set
from 0.5t0 999.5. (Only half-second increments are valid.)
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Table 4.12: Screen 4, Port A Parameter Selection Field Descriptions (continued)

Field

Description

TILT

One or more tiltmeters can be connected to the CGRS receiver. With resolution
better than 1 micron per meter, tiltmeters provide the earliest indication of monument
deformation. Many continuous GPS arrays employ tiltmeters to precisely measure
monument motion.

Tiltmeters can be used for awide variety of other applicationsaswell. The CGRS
can manage up to two arrays of tiltmeters for monitoring of large engineered
structures and natural hazards, such as volcanos, oil fields, bridges, dams and
skyscrapers.

The CGRS provides an accurate reference datum for measurements made with
tiltmeters. Thisinformation is automatically written to memory and can aso be
output in real-time. Specia Windows-based software provides a real-time three-
dimensional picture of deformation.

Cabling required for tiltmeter operation is provided by the manufacturer of the
tiltmeter. Connect the tiltmeter cable to serial port A/B/C or D. Oncethe cableis
connected, toggle the TILT field to oN. Next, with the cursor still positioned on the
TILT field, pressthe [1] key to accessthe TILT OPTIONS subscreen. This
subscreen allows users to define an initialization string, define TILT commands, and
set the TILT sample rate. The initiaization string sent to the TILT station can be
selected through the INIT STRING field. Thisstring will be senttothe TILT station
immediately after the TILT field istoggled to ON.

The initialization string sends startup information to the tiltmeter(s). Several
common initiaization strings have been programmed into the CGRS receiver. The
USER DEFINED field alows the CGRS user to create new initialization strings as
theneed arises. A NOINIT STRINGSfield isalso available which can be selected if
no startup strings need to be sent. A completelist of TILT commands are provided
by the TILT station manufacturer.

A command can be sent periodically to the tiltmeter(s). The TILT CMD field allows
the user to define commands that will be sent according to the selected tilt sample
rate. For example, if thetilt samplerateis set to 5 seconds, then atilt command will
be sent from the CGRS receiver to the tilt station every 5 seconds.

Several common tilt commands have been programmed into the CGRS receiver.
The USER DEFINED field allows the CGRS user to create new tilt commands. No
tilt commands will be sent if the USER DEFINED field is programmed to be empty.
Thetilt samplerateis controlled by the TILT SAMPLE field. This value can be set
from 510 999. (Only second increments are valid.)

Screen Operation

79

@
g
o
kel
X
o)
2
>




Screen 4 - EXT FREQ Submenu

Standard with the CGRS receiver is external frequency input, which alows usersto
input an external frequency into the CGRS unit to reduce clock drift. Theinternal
oscillator is disabled when an external frequency isinput. External frequenciesfrom 1
to 21 MHz may be input in 10KHz steps. The CGRS can be configured such that
external frequency input is maintained through a power cycle. To accessthe EXT
FREQ subscreen, position the cursor on the EXT FREQ field and press Enter [€].

.';45/17'5671 INC. ~ GPS RECEIVER Xl

EXTERNAL FREQUENCY SETUP

EXTERN FREQ: 00.00 M|
Save through power cyc1e N
Auto-switch to internal N

1 to 21 Mhz Range 00 00 = disabled
e to enter, c

Z0046C

Figure4.15: Screen 4, Externa Fregquency Setup

Table 4.13: Screen 4, External Frequency Setup Field Descriptions

Field Description

EXTERN Thisfield is used to enter the frequency of the external clock being used. A value
FREQ ranging from 1 to 21 in 10KHz steps may be entered. Press Enter [€] to save changes
made to thisfield. The default value of the EXTERN FREQ field is 00.00. Entering
00.00 disables the external reference feature.

AUTO- The AUTO-SWITCH field allows users to control whether the external frequency
SWITCH will be used after a power cycle. If thisfield isset to N, then the external frequency
will not be maintained after a power cycle. However, if thisfieldisto Y, externa
frequency will be used after a power cycle. Press Enter [€] to save changes made to
thisfield.

STATUS The STATUSfield indicates whether an external frequency deviceis currently being
used. Thisfield will display LOCKED when an external frequency deviceis present
and operating correctly. A display of NOT LOCKED indicates that either no
external frequency device is present, or that one is present but not functioning

properly.
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Screen 4 - PUL SE GEN Submenu

A pulse generation feature is standard with the CGRS receiver. Thissignal is
synchronized with GPS, and the period of the pulse may be changed from 0.5 seconds
to 60 seconds (in half-second increments). The default setting is 1 second (1 PPS).

S ASHTECH INC.  GPS RECENER X

utput time o? A:

every 1 sec
e to enter, c to cancel
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20067C

Figure 4.16: Screen 4, Pulse Generation Parameters

The pulse signal isaTTL signal into 750hm impedance. The signal is normally low
and increases 1 to 2 rmsbefore thefalling edge. Therising edgeis synchronized with
GPStime. {diagram}

Subcommand 990 can be used to synchronize the falling edge with GPS time (see
SUBCOMMAND MENU section). Issue command 991 to restore the
synchronization to the rising edge. .
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Table 4.14: Screen 4, Pulse Generation Parameters Field Descriptions

Field Description

PERIOD Use the PERIOD field to set the pulse generation period. Thisfield can be set from
0.5 seconds to 60 seconds in half-second intervals.

OFFSET The pulse signal my be advanced or delayed by as much as 500ms. Thistime offset
may be applied in 100 nanosecond steps. Enter a[+] or [-] to advance or delay the
signal.

OUTPUT The OUTPUT field controls which of the 4 serial ports will output the pulse signal.
Select either Y or N to enable or disable output on any particular port.

Screen 4 - DATUM Submenu

Over 49 different geodetic datums are available to the CGRS user. The DATUM
menu allows users to compute positions based on local datums instead of the
internationally-recognized World Geodetic System 1984 (WGS-84) coordinate
system. Note that the datum selected in this screen will be used only for the position
computation displayed in Screen 2. The position stored in memory is always
computed using WGS-94.

.'.}ﬁﬂTECﬂ INC. ~ GPS RECENER Xl
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EIIIEIBBJ

Z20041C

Figure 4.17: Screen 4, Datum Select

A geodetic datum is a coordinate system for surveying and mapping. A reference
ellipsoid is associated with each datum. GPS coordinates are typically based on the
WGS-84 datum developed by the former Defense Mapping Agency (DMA). The
WGS-84 datum provides a global reference frame for GPS users. Because most
geodetic datums were developed long before satellite navigation, they are quite
different from each other and from the WGS-84 datum.
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Each country worldwide typically has one or more local geodetic datums for

surveying, mapping and navigation. The DATUM menu provides CGRS users with

the world’s most common geodetic datums. When a geodetic datum other than
WGS-84 (default) is selected, the receiver automatically performs a transformation
from the WGS-84 system to the selected system. The coordinates for the local
geodetic datum are then displayed in Screen 2.

= Note that using the wrong geodetic datum and associated reference ellipsoid for a particular area of
theearth canresult in errorsaslarge as 1500 meters. It isthereforegood practiceto be awar e of and

under stand local geodetic datums.

To access the two DATUM subscreens, highlight the DATUM menu field and press
Enter [e]. Highlight MORE and press Enter [e] again to access to second subscreen.
Position the cursor over the desired datum and press Enter [e] a third time to reach
Screen 4. Users can verify selections made by returning to the DATUM subscreens.
The selected datum will appear in the upper left of Screen 2.

A USER field within the second subscreen allows users to create transformation
parameters. Highlight the USER option and press Enter [e]. Use the number keys to
enter values for the following parameters: A delta axis parameter, a delta flattening
parameter, and delta X, y and z parameters. Press Enter [e] again to save changes.
The position displayed in Screen 2 will now align to the geodetic datum.

Screen 4 - MODEM Submenu

The CGRS receiver provides full modem support on all 4 ports. The MODEM
subscreen contains 2 fields which allow users to select the port to which the modem is
connected as well as the modem type.
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SASHTECH IYC.  GPS RECENER XII

MODEM SETUP MENU
PORT: A TYPE: TELEBIT WORLDBLAZER

+/- to change, e to enter, c to cancel
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Figure 4.18: Screen 4, Modem Setup Menu
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Table 4.15: Screen 4, Modem Setup Menu Field Descriptions

Field Description

PORT Usethe PORT field to select the port to which the modem is connected. Ports A, B, C
and D are all available for modem applications.

TYPE The TY PE field alows users to select the modem Type being used. Three
preprogramming modem types are available: Telebit Trailblazer ™, Telebit

Worldblazer " and Telebit Cellblaz&". A USER DEFINED field is provided for
al other modems. To use amodem other than one that is preprogrammed, enter its
initialization string into the USER DEFINED field. To do this, highlight the Type
field and pressthe [+] key until USER DEFINED appears. Next, pressthe ¥ key to
access the alpha-numeric display. Enter the initialization string for the modem and
press Enter [€] to save all changes made.

Screen 4 - SUBCMDS Submenu

The SUBCMDS option lets you enter system-level commands; this can also be done
through screen 8. To enter acommand, go to Screen 4 and select the SUBCMDS
option. Y ou will see this subscreen:

SASHTECH I1YC.  GPS RECENER XI

Code of command: 000
e to enter, c to cancel.
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Figure 4.19: Subcommands Menu

To enter system-level commands, start by pressing [€] for data-entry mode, the use
the numbered keys. For example, enter the numeric command [5], [5], [5] into the
data-entry field and press [€] again. The receiver will execute the command and
return you to screen 4.
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The table on the next page lists the available commands.

Table 4.16: Screen 4, SUBCMDS Descriptions

Command

Function

100

Turn off backlighting after 2 minutes since last key press (Default).

101

Keep backlighting on. Warning if backlighting isleft on, the receiver will draw
significantly more power.

123

Close afile.

191

Initalize the modem.

550

Reset receiver to original default values.

555

Save user parameters.

737

Initalize the modem.

888

Display configuration identification (information such as serial number, list of
installed options, nav bolard, channel board).

990

Trigger photogrammetry on falling edge.

991

Trigger photogrammetry on rising edge.

999

Delete al photogrammetry pictures.
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Screen 5 - Differential Information and
Range Residuals/Position Error

Two different displays are available in this screen: Page 1 displays differential
information and Page 2 displays range residuals and position error information. To
toggle between the pages, pressthe A or ¥ keys. The mode (BASE or REMOTE) set
on the Differential Selection screen (DIFFERNTL submenu of Screen 4) determines
the information shown on page 1 of Screen 5. Therefore, interpreting it depends on
whether the receiver isin base or remote mode. (The remote mode is hot supported in
this firmware.)

Page 2, the range residual and position error screen, displays each satellite range
residual (difference between the measured and the calculated range), along with the
horizontal and vertical position errors.

RTCM Information

The RTCM information displayed on Screen 5 depends on whether the unitisset asa
base or remote station. In base mode, it displays information about transmitted
messages; in remote mode, data from received messages is displayed.
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Figure 4.20: Screen 5, Page 1
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Table 4.17: Differential Information and Range Residuals Field Descriptions

Field

Description

TYPE

This indicates the type of message to be generated or that is being received.

STID

This refersto the reference station identification, set on the RTCM Options screen (base
mode) or received from the base station.

STHE

Thisisthe reference station health, set on the RTCM Options screen or computed based on
UDRE values or ones received from the base station.

SYNC

Thisfield indicates that the receiver is synchronous with amessage. It has decoded a
message, captured its sequence number (SQNU), and found that its parity was good. The
receiver displays a question mark (?) when a given message does not carry the next
sequential number expected by the receiver. The question mark may be displayed for the
first message since there is no previous message with which to be in sequence.

SONU

This indicates the RTC message sequence number, generated by the base or received by the
remote receiver.

ZCNT

Thisfield isthe RTCM message Z count.

FLEN

This contains the RTCM message frame length.

PRN

PRN isthe pseudo-range correction in meters. Negative numbers are shown in inverse video.

RRC

Thisfield indicates the range-rate correction in centimeters per second. Negative numbers
are shown in inverse video.

I0ODE

IODE istheissue of the data.

S/\Ub

Thisisthe scale factor and user-differential range error.

AGE

In base mode, AGE provides the time elapsed in seconds since the beginning of the
transmission of a Type 1 or Type 9 message until anew Type 1 or Type 9 messageis
generated.

QA

Thisfield indicates the communication-quality factor, defined as: (number of good
messages/total number of messages) x 100

OFFSET

OFFSET represents the number of bits from the beginning of the RTCM byte in case of bit
dlippage.
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Range Residuals

Page 2 of Screen 5 displays the range residuals and position errors determined during
position computation. To toggle between pages, pressthe A or ¥ keys.

EIIIEIBB

Z0038C

Figure 4.21: Screen 5, Page 2

Table 4.18: Screen 5, Page 2 Field Descriptions

Field Description
PRN Thisindicates the PRN number of satellites being tracked.
RES RES represents the range residual associated with each satellite.

HORIZONTAL/VERTICAL Thisisthe horizontal/vertical rms position error in meters.
POSITION ERROR
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Screen 6 - Waypoint Control

This screen is not supported for CGRS receivers and the following information is
presented for educational purposes only.

The Navigation Option defines a havigation route and provides away to enter the
latitude and longitude of each waypoint included in the route. Knowing the route
information and the coordinates of each point, the receiver can compute the distance
between the present position and the next destination point (DTD), the courseto
follow to reach the next destination point (CTD), thetime it will take to reach this
point (TTD) based on the present speed over ground, and the cross-track error (XTE),
which isthe deviation from the track between the present position and the net
destination waypoint. All this navigation information is displayed in Screen 2.

Thefirst line of Screen 6 shows the route information in terms of waypoint numbers,
in which the leg currently being followed will be highlighted. The remaining screen
displays alist of records showing the current and next waypoints in the route. Each
waypoint record consists of a 2-digit waypoint number, a 7 character name, alatitude,
and alongitude. Coordinates are entered in degrees, minutes and decimal minutes.
Up to 99 waypoints can be stored and a route can be composed of up to 20 waypoints.
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Figure 4.22: Screen 6

If no information has yet been defined, Screen 6 shows the route with only waypoint
01, and the list of records shows waypoint 01 with no name and coordinates.
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Within Screen 6, thereis amenu of functions that allow usersto enter the information
required for this option to be active. To access these functions, go to Screen 6 and
press Enter [€]. The following display appears:

.'.}ﬁﬂTECﬂ INC.  GPS RECENER Xl

Select function and press e (c cancel)
1: LOG PRESENT POS. 2: SET DISPLAY
3: INT 4 IT TE
;: RESTART ROU
9
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EST//SOU NORTH ~ EAST

&mﬁuunlaaj

Z0033C

Figure 4.23: Screen 6, Menu

To activate al functions, press the corresponding number and the screen changes for
that a function. Alternatively, highlight the function and press Enter [€].

To view the options associated with functions 2, 5 and 6, highlight the function and
press[0].

The two main functions within this menu are: 4-EDIT ROUTES and 3-EDIT

WAY POINT. EDIT ROUTES creates or edits aroute, and adds or del etes points from
the route. EDIT WAYPOINT defines alist of waypoint records (associated or not
with the route) where the name and coordinates of each waypoint have to be included.

LOG Present POS

This function saves the present location as a waypoint. When you select 1: LOG
PRESENT POS, the receiver recordsits current latitude and longitude in the next
available waypoint in the list and names it HERE_XX, where XX is the next
sequential number starting with 01. Up to 99 positions (HERE_01 to HERE_99) can
belogged thisway. Thelogged position is momentarily displayed in Screen 6, in the
first waypoint line, acknowledging it was stored. The next time Screen 6 is accessed,
the first waypoint line shows the first waypoint of the route.

SET DISPLAY

This function specifies whether the list of records displayed in Screen 6 isthelist of
waypoints that make the route, or a specific set of selected waypoaints.
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To access this function, highlight “SET DISPLAY” and press [0]. The following
screen appears:

.'.}ﬁﬂTECﬂ INC. ~ GPS RECENER Xl
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+/- to change, e to enter, c to cancel
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Figure 4.24: Screen 6, Set Display

Press [+] or [-] to toggle between MANUAL and AUTOMATIC. When the
AUTOMATIC option is selected, the receiver automatically displays the list of
records of the current and next waypoints in the route. By default, the receiver is set to
AUTOMATIC. If, instead, MANUAL is selected, the receiver displays a specific set
of selected waypoints. To save this selection and return to the main menu, press Ente
[e].
To define the set of waypoints displayed in MANUAL mode, proceed as follows:

1. Highlight the function “SET DISPLAY” and press Enter [e]. A simulation of

Screen 6 without the route appears.

2. The entry number of the first record is highlighted. Usingkha V¥ keys,
scroll through the list until the desired waypoint is found. Or, using the
numbered keys, enter the waypoint number, and then the name and
coordinates of that waypoint are displayed.

3. Using the» key, select the next waypoint.

4. Continue selecting until satisfied.

5. Press Enter [e] and the set of selected waypoints are displayed in Screen 6.
To return Screen 6 to the waypoints list, select AUTOMATIC

EDIT WAYPOINT

This function creates, edits and/or clears a waypoint, and copies the information of
one waypoint to another.
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To access this function highlight EDIT WAY POINT, and press Enter [€]. The
following screen appears:

S ASHTECH INC.  GPS RECENER X
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CLEAR HERE COPY FROM __
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Figure 4.25: Screen 6, Edit Waypoint

To edit awaypoint, proceed as follows:

1. With the waypoint number highlighted, cycle through the list of waypoints,
using the A and ¥ keys until the desired waypoint is displayed.
Alternatively, using the numbered keys, enter the waypoint number.

2. Pressthe P key to move the cursor to the name field and to bring up the
alphanumeric conversion table at the bottom of the screen. Enter the
waypoint name.

3. Usingthet key, moveto the next field and overwrite the latitude (including
N or S) and the longitude (including E or W). From the data field, press
Enter [€] to save the waypoint information. The ¥ and A keys allow you to
move from one field to the other, while the » and « keys allow you to
move from one character to the other.

The EDIT WAYPOINT option has three additional functions available: CLEAR,
HERE, and COPY FROM. The CLEAR function clears the information of a
waypoint. To use this function, do the following:

1. Select awaypoint with the waypoint number highlighted and using the ¥
and A keys, or the numbered keys.

2. Usingthecursor, highlight the CLEAR field and pressthe Enter [€] key. The
name of the waypoint is cleared and the latitude and longitude reset to zero.

3. Fromthe datafield, pressthe Enter [€] key to save the changes. If desired,
you can edit a new waypoint.

4. PressEnter [€] to return to the main screen.
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The HERE function logs the current position into a selected waypoint (similar to the
LOG POSITION option).

1. Select awaypoint with the waypoint number highlighted and using the ¥
and A keys, or the numbered keys.

2. Using the cursor, highlight the HERE field and press the Enter [€] key. The
current position islogged to that waypoint position and the information
displayed. The waypoint is renamed HERE XX, where XX isthe next
sequential number assigned to alogged position beginning from O1.

3. Fromthe datafield, pressthe Enter [€] key to save the changes. If desired,
edit a new waypoint.

4. PressEnter [€] to return to the main screen.
The COPY FROM function copies the information of one waypoint to another.

1. Usingthe ¥ and A keys, or the numbered keys, select the waypoint to be
copied TO.

2. Using the cursor keys, highlight COPY FROM. A waypoint is displayed by
the COPY FROM field and its coordinates will be displayed at the bottom of
the screen. Using the ¥ and A keys, or the numbered keys, select the
waypoaint to be copied FROM.

3. Press[e] and the FROM waypoint information is copied to the TO waypoint.
Edit the copied information if necessary.

4. From the datafield, press Enter [€] to save the waypoint.
5. If desired, edit a new point. If not, press Enter [€] to return to Screen 6.
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EDIT ROUTE

This option creates or modifies aroute. Y ou can edit, add or remove waypoints from
the route, and also reverse the order of the waypointsin the route.To select this
option, highlight EDIT ROUTE and press Enter [€]. The following screen appears:

S ASHTECH INC.  GPS RECENER X

DELETE INSERT
01 HERE_O1 37:22.4207 N 121:59.8359 W

NO WEST - SOUTH NORTH ~ EAST

EIIIEIEE

20074C

Figure 4.26: Screen 6, Edit Route

The screen shows the current route and, at the bottom of the screen, the information
associated with the highlighted waypoint. To edit the route, highlight the point to be
edited and modify it as necessary. Use the » and « keysto move the cursor from one
waypoint to the other. Use the A key to scroll through the waypoint list and modify a
waypoint number. Alternatively, use the numbered keys to modify the waypoint
number.

The EDIT ROUTE option has three additional functions; DELETE, INSERT, and
FLIP.

The DELETE function allows you to delete a waypoint from the route.
1. UsebP and «to highlight the waypoint to be deleted.

2. Using the ¥ key and the > or « key, highlight DELETE. The selected
waypoint blinks.

3. PressEnter [€] and the waypoint is del eted.
4. Move the cursor up to the route field and press [€] to save the changes.
5. PressEnter [€] or Cancel [c] to go back to screen 6.

The INSERT function allows you to add waypoints.

1. Using the » and « keys, highlight the position in the route where you want
to add the new waypoint.
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2. Using the ¥ key, and the » or € key, highlight INSERT. The selected
waypoint blinks.

3. PressEnter [€] and waypoint 01 is added. The waypoint previously in that
position is moved one location to the right and the added way point blinks.

4. Movethe cursor up to the route field to edit the newly entered waypoint and
press Enter [€] to save.

5. PressEnter [€] or Cancel [c] to go back to Screen 6.
The FLIP function reverses the order of the waypoints in the route.
1. Using the ¥ and the » or « keys, highlight FLIP.

2. PressEnter [€] and the order of the waypointsin the routeisreversed. The
last point is the first destination point of the previous route.

3. Movethe cursor to route field and press Enter [€] to save the changes.
4. PressEnter [€] or Cancel [c] to go back to Screen 6.

RESTART ROUTE

This function instructs the receiver to modify the route according to two options
available: restart the route from the beginning or restart the route from the nearest
waypoint to the present position. To select this function do the following:

1. Select RESTART ROUTE and press[Q]. The following screen appears:
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Z ASHTECH IIYC. ~ GPS RECENER XI =

WHERE TO START IN ROUTE
Start at nearest

+/- to change, e to enter, c to cancel

NO WEST -~ SOUTH NORTH

EIIIEIBBJ

Z0075C

Figure 4.27: Screen 6, Restart Route

2. Usingthe[+] or [-] keys, toggle between "Start at beginning" and "Start at
nearest” and select one.

3. PressEnter [€] and thereceiver restartsthe route. If "Start at beginning" was
selected, the receiver points TO the first waypoint and uses the current
position at that time to navigate FROM. The first waypoint is highlighted.
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If "Start at nearest" was selected, the receiver computes the closest leg and
uses this leg as the navigation reference. Thisleg in the route is highlighted.

WAYPOINT SWITCH

This function advances manually or automatically to the next leg of the route.

1. Toaccessthe options of this function highlight "WAYPT. SWITCH" and
press [0]. The following screen appears:

SASHTECH IYC. 6P RECENER XII

ADVANCEMENT CRITERIA
Automatic

+/- to change, e to enter, c to cancel

kﬂl..ﬂ.ﬂﬂj
J

20076C

Figure 4.28: Screen 6, Waypoint Switch

2. Press[+] or [-] to toggle between MANUAL and AUTOMATIC, and press
Enter [€] to save the selection.

When the AUTOMATIC option is selected, the receiver automatically advances to
the next leg of the route every time an imaginary angular bisector line (line divides
the angle between the present and next leg of the route in two) under the TO waypoint
or aperpendicular line over the TO waypoint, is crossed. Whenthe MANUAL option
is selected, whenever the WAY PT. SWITCH function is activated (highlight
WAYPT. SWITCH and press Enter[€]), the receiver advances to the next leg of the
route.
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RANGE/BEARING

This function cal culates the range and bearing between any two consecutive
waypointsin theroute. To use thisfunction, highlight RANGE/BEARING and press
Enter [€]. The following screen appears:

S ASHTECH INC.  GPS RECENER X

Press <« or » to see others

01 HERE_O01 37:22.4207 N 121:59.8359 W
Bearing: 0.0 °Tr Range: 0.000Km

NO WEST -~ SOUTH

&EIIIEIBB
J

Z0077C

Figure 4.29: Screen 6, Range/Bearing

The display shows the route being followed. One of the legs is highlighted and the
coordinates of the waypoints associated with this leg are displayed in the next two
lines. The last line shows the bearing and range values for that leg. To display the
range and bearing for a different leg, use the » and <« keys to move the cursor, and
theinformation is automatically displayed at the bottom of the screen. Press Enter [€]
or Cancel [c] to go back to the main screen.

UNIT SELECTION

This function specifies the units (miles, knots, kilometers) used to display the ALT
(altitude), SOG (speed over ground), DTD (distance to destination), and XTE (cross-
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track error) valuesin Screen 2. To select this function, highlight UNIT SELECTION
and press Enter [€]. The unit selection screen appears:

SASHTECH IYC.  GPS RECENER XI

UNIT SELECTION MENU
Units of KM

+/- to change, e to enter, c to cancel
NO
K J

Z0078C

Figure 4.30: Screen 6, Unit Selection

Press[+] or [-] totoggleto MILES, KM, or KNOTS. Then press [€] to save the
change and return to the main menu. When MILES or KNOTS are specified, the
altitude (ALT on Screen 2) is displayed in feet.

MAGVAR MODE

This function defines the magnetic variation mode used when displaying the COG
and CTD valuesin Screen 2 and VTG NMEA message, and the bearing value
displayed in 7: RANGE/BEARING (Screen 6), and the APA and BWC NMEA
messages. To select thisfunction, highlight 9: MAGVAR MODE and press Enter [€].
The magnetic variation mode screen appears:

SASHTECH IYC. 6P RECENER XII
MAGVAR MODE

True

+/- to change, e to enter, c to cancel

NORTH

Lm...nith

70029C

Figure 4.31: Screen 6, MAGVAR Mode
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With the magnetic variation field highlighted, press + or - to toggle between the three

modes available: TRUE, AUTOMATIC, or MANUAL.

When the TRUE mode is selected, the COG, CTD, and bearing values are displayed

using true degrees (°T).

When the AUTOMATIC mode is selected, the magnetic variation used to display the
COG, CTD, and bearing values appear on the screen, in the AUTO field. This value
is based on the current latitude and longitude from the magnetic variation table. The
COG, CTD, and bearing values are displayed in magnetic degrees (°Mg).

When the MANUAL mode is selected, the magnetic variation used to compute the
COG, CTD, and bearing values is the one entered in the MANUAL field. These
values are displayed in magnetic degrees (°Mg).

Highlight the field by MANUAL and enter the magnetic variation to be used. The
value displayed in the AUTO field is the value used when the AUTOMATIC mode is
selected and is displayed for reference.

To save the selection, press the Enter [e] key. To exit without saving, press the
Cancel [c] key.
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Screen 7 - Satellite Selection Control

Screen 7 allows users to enable or disable tracking of individual satellites. A'Y under
the satellite field instructs the receiver to track a particular satellite; an N under the
satellite field instructs the receiver not to track a particular satellite.

S ASHTECH INC.  GPS RECENER X

NO WEST - SOUTH NORTH ~ EAST NES

&EIIIEIBB
J

Z0031C

Figure 4.32: Screen 7

The AUTO SELECTION feature at the top of the screen provides additional control
over receiver tracking. If AUTO SELECTION is enabled, all satellites flagged as Y
will be cycled through the search pattern. If the receiver does not locate a particular
satellite in two minutes, a new satellite will be cycled into the current search pattern.
The receiver will not attempt to track satellites flagged as N.

Setting the AUTO SELECTION field to N enables MANUAL mode. MANUAL
mode allows users to select up to 12 satellites that the receiver will aways maintain
lock on. The MANUAL mode instructs the receiver to track satellites regardless of
whether or not they arevisible. If morethan 12 satellitesareflagged as'Y in Screen 7,
the receiver will use the 12 PRN numbers displayed on Screen 0 at the exact time the
MANUAL mode was selected.
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Screen 8 - File Information/Seismic Ring
Buffer

Data can be simultaneously recorded at 2 separate recording intervals using the
CGRS. Screen 8 is composed of 2 pages that provide users with information about
GPS data stored in the receiver, accessible through a series of system-level
commands. These commands allow users the ability to create and deletefiles, save
current receiver parameters, and adjust backlighting.

S ASHTECH IYC. 6P RECENER XII

89964 EQHR(99/% avaﬂ 0000 p1cs Pa?e 01
ress e for ns

NO WES NORTH -~ EAST

EIIIEIEBJ

20079C

Figure 4.33: Screen 8
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To enter asystem-level command, press the Enter [€] key and then enter the desired
three letter code (refer to Screen 4 - SUBCM DS Submenu for command listing).
Pressenter again. A dialog screen will appear aerting the user that the command has
been accepted.

Page 1 of Screen 8 contains information about the conventional memory of the GPS

receiver. Conventional memory is structured similarly to a DOS file system.
Individual files can be opened, closed and deleted. The CGRS will automatically
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open anew file upon powering up. The current file will automatically be closed when
the receiver is powered off.

Table 4.19: Screen 8 Field Descriptions

Field Description

SITE The SITE field is a4 character name used for distinguishing between different GPS
datafiles. Site names must be entered through Screen 9.

EQHR The equivalent hour field (EQHR) provides arough estimation of file size. One
EQHR isequivalent to 1 hour of datarecorded at a 20 second interval (assuming that
5 satellites are being used in position computation).

WN-D WN is the GPS week number and D isthe GPS day. 1=Sunday, 2=Monday,
3=Tuesday, 4=Wednesday, 5=Thursday, 6=Friday and 7=Saturday. For example, a
WN-D readout of 9005 indicates GPS week 900 and GPS day 5 (Thursday).

TIME The TIME field reports when the last epoch of data was recorded. For example,
1850 indicatesa GMT time of 18:50.

EQHR(%) The next to last line of page 1 contains the EQHR(%) field, indicating the total
number of equivalent hoursthat the receiver possesses, as well asthe total number of
currently available equivaent hours.

PICS The PICTURE field displays the count of camera signals received by the CGRS.
Thisfield is commonly used for photogrammetry applications.

SEISMIC The CGRS contains a seismic ring buffer for high-speed data capture, allowing users
RING to record data into the ring buffer at a significantly faster rate than that used for
BUFFER conventional memory. This feature renders the CGRSideal for detailed seismic
studies, crustal deformation studies, and studiesinvolving building response to
ground motion.

Notethat when thering buffer isin use, the external memory isdivided into 2
partitions. Onepartition isused for conventional data storage; the other isused
for ring buffer data storage.

Each partition utilizes a different data recording strategy. Under conventional data
storage, information iswritten until the partition is full. Once this happens, old files
must be deleted in order to continue data recording. Thistechnique is best suitable
for applications such as very precise surveying and long-term crustal deformation
studies that do not require afast sampling rate (5-30 seconds).

The ring buffer uses an innovative technique that allows continuous high speed data
capture without the requirement to delete files. Thisisaccomplished by employing a
circular memory architecture. Once the partition becomesfull, the ring buffer
returns to the start of the file and overwrites the oldest record. This method of data
storage provides users with a high-speed data record of the last several hours of data.
Before using the ring buffer, users must decide at what interval to sample data, as
well as what percentage of the receiver’s external memory should be dedicated for
ring buffer use.
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SEISMIC RING BUFFER MENU

To access the seismic ring buffer, go to Screen 8 and press the A key. Thefollowing

fields appear:

Table 4.20: Seismic Ring Buffer Menu Field Descriptions

Field Description

STORAGE The STORAGE RATE field controls the recording interval of the seismic ring

RATE (SEC) buffer. Users may enter avalue from 0.5 seconds to 999 seconds. Changing the
storage rate will only affect the seismic ring buffer (not conventional memory). In
order to take full advantage of the ring buffer, Ashtech recommends selecting a2 or
1Hz sample rate.

RESET BUF The RESET BUF field allows users to clear the memory of the ring buffer. By
selecting Y and depressing the Enter [€] key, all current datain thering buffer islost.
The ring buffer will reset and begin collecting new data records.

SIZE (Mb) The SIZE field controls the percentage of external memory that is dedicated to the
ring buffer. Users may enter avalue in IMb intervals up to the total amount of
memory present. For example, users with a 10Mb receiver can enter the following
values: 0,1, 2,3,4,5,6,7,8,9o0r 10. If 0 Mb is selected, the external memory will
not be partitioned and aring buffer will not be created. If 10Mb is selected, all
external memory will be dedicated to the ring buffer and the conventional memory
section will be eliminated.

TOTAL NO. OF | Thisfield displays the total number of recordsin the ring buffer, and will reset to O

REC when the ring buffer is reset.

REC. START Thisfield displays the start time ring buffer. If the number is static (not increasing),

WN-D/TIME it indicates that the ring buffer isnot full. If the number isincreasing in accordance to
the number of records, it indicates that the buffer isfull and the oldest records are
being overwritten.

REC. END Thisfield displays the end time of the ring buffer, and will alwaysincreasein

WN-D/TIME accordance to the total number of records.
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Screen 9 - Site and Session Control

SASHTECH IYC. 6P RECENER XII

J

20002C

Figure 4.34: Screen 9

Table 4.21: Screen 9, Site & Session Control Field Descriptions

Field Description

SITE The SITE field is a4 character alpha-numeric identifier tagged with the raw datato
record which site was occupied during that time period. This same site identifier names
the data files when transferring them to a computer. (Refer to Entering Text.) A site
name can always be added during downloading if an accurate site name was not
present during data logging.

SESS The SESS field identifies the letter or number of a particular session. The post-
processing software specifies this parameter while downloading to the PC after data
collection. However, the default sessions can be overridden by entering aletter or

number here.
RCV# Thisfield isa 3 character alpha-numeric receiver identifier.
ANT# Thisfield isa 3 character a pha-numeric antennaidentifier. Entering the last 3 digits of

the antenna and receiver serial number is good practice in case problems arise with the
equipment. After processing data, if afile has out-of-range data, users can check the
equipment that was used to gather it.

MMDD Thisfield isa4 character alpha-numeric indicator of the month and day of any given
session. Note that this field should only be used to override the file time tag. HOSE
calculates the day of the year from the receiver time tag. Entering MMDD overrides
the default.

OPR The OPR field is a 3character alpha-numeric indicator of the operator.
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Table4.21: Screen 9, Site & Session Control Field Descriptions (continued)

Field

Description

CODE

The CODE field can contain up to 13 alpha-numeric characters of user comment to
further identify a site. The center of the display has antenna height (HI) and weather
conditions, both before (BEF) and after (AFT) data collection.

HI

The HI field refersto the height of the antennain meters. Entering it during the survey
saves having to enter it during post-processing. The post-processing software
automatically reads the antenna height and uses it in computing the correct station
position. Values must be entered in metric values; otherwise, a correction must be
made during post processing. Maximum value is 64.000.

Dry temperature, wet temperature, relative humidity and barometric pressure can be
entered in Screen 9. Aswith the HI measurements, the post-processing software reads
and uses the meteorologic data in its computations. Most surveys do not need this
information and Ashtech recommends not entering values here. All 0’s cause th
software to use defaults of 20° C, 50% humidity, and 1010 millibars. When ente
values, use the correct units (Celsius and millibars) and enter measurements in
fields.

D

ing
all

T-DRY

The T-DRY field contains a record of the dry temperature in degrees Celsius.

T-WET

The T-WET field contains a record of the wet temperature in degrees Celsius.

RH

This field records the percentage of relative humidity.

BP

This represents the barometric pressure in millibars. Fields to the right are used
modify receiver tracking and recording procedures.

to

MIN SV

The MIN SV field sets an alarm that sounds a continuous beep when the numbe
satellites being tracked above the elevation mask falls below this specified minin
To silence the alarm, press the Enter [e] key. The parameter is automatically be

r of
num.
tleared.

RECORD

This field controls whether or not to record data. Y is the normal mode; N mean
data will not be recorded. Use with caution.

5 that

EPOCHS

This field specifies the number of measurement epochs to be tagged with the si
in a kinematic survey. It counts down after each epoch until it reaches 0, at whicl
the site name changes to ????, signaling the receiver is moving to the next site.

e name
h time

To enter or change avalue on Screen 9.
1. PressEnter [¢] to shift to data-entry mode. (A blinking cursor indicates that
the screen in data-entry mode.)
2. Use P and « to highlight the field to be changed.
3. Use ¥ to move the cursor down aline. This function differs from the other
data entry screens.

4. Use A to display the apha-numeric conversion table. Its use is explained in
Entering Text.
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5. Use[8] for YES and use [1] for NO responses.

6. Examinethe entries; they can be changed again by moving the cursor to the
desired field and re-entering the information. When the values are
acceptable, press Enter [€] again to save them in memory. Pressing Cancel
[c] cancelsall entries. Pressing Enter [€] or Cancel [c] after dataentry returns
the screen to display mode. In display mode, pressing P or « changesto
other screens. Pressing a number calls up that screen directly.
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Screen 10 - All-in-View Information

Screen 10 shows a polar plot of the currently available satellites and their orbital
paths. The display is reliable once the receiver has a compl ete almanac and avalid
position in Screen 2. From cleared internal memory, it takes approximately 12
minutes after lock to receive afull amanac and display correct information. With an
almanac present (power cycle), approximately 12 seconds are required to obtain afull
up-to-date screen.

.'.}ﬁﬂTECﬂ INC. ~ GPS RECENER Xl

AVAIL SVS: 05 LOCKED: 04
PDOP 1.73

Press a/vto choose sv. 10

NO WEST - SOUTH NORTH ~ EAST NES

EIIIEIBBJ

Z0080C

Figure 4.35: Screen 10

&
§
(@)
°
Q
=
5

Screen 10 isreached in either of 2 ways: Press the [9] key then press the P key OR

press the [0] key, then pressthe « key three times.

The All-in-View screen shows the satellites' overhead position graphically on an

azimuth where 0° (north) is located at the top center of the plot and 180° (south) is at
the plot's bottom center. East and west are labeled on the plot.

Table 4.22: All-In-View Screen Field Descriptions

Field Description
| This symbol indicates a satellite that is visible but not locked.
H Thisindicates a satellite that is locked. The circles represent varying satellite

elevations: the outer circle is 0° elevation, the middle is 30°, and the innermost is

60°. The center of the axis is 90°.

AVAIL SVS |This field reports how many satellites are visible.

Screen Operation 107



108

Table 4.22: All-In-View Screen Field Descriptions

Field Description
LOCKED The LOCKED field reports how many satellites are locked.
DOPS The DOPSfield displays DOP values computed using satellites with elevation equal

to or greater than position elevation mask. Current DOP’s of locked satellites jare
updated every second. The graphic display updates every 12 minutes.To isoldte the
orbital track of a single available satellite (locked or not), presditor ¥ key.

A displays the orbital track of the next available satellite, in ascending order,
starting with the lowest PRN number.

V displays the orbital track of the next available satellite, in descending order
starting with the highest PRN number.
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Screen 11

- Visibility Information

Screen 11 shows the time when each satelliteisvisible. The display isfully reliable
once the receiver has a complete almanac and avalid position, which can be entered
on Screen 4 by users or be computed. From cleared memory without an almanac

present, it takes approximately 12 minutes after lock to get full almanac and display

complete informati

on. With an almanac present, approximately 12 secondsis

required. Aswith Screen 10, if the receiver has not been used for some time, Screen

11 will display old

\ -

almanac information.

S ASHTECH INC.  GPS RECENER X

GMT:03:25:23
ﬁ PRN: 01
Press a/v to
choose sv.
c 12 12 (GMT) 11 e
[+]

[-] NO WEST - SOUTH NORTH ~ EAST NES

1]2]3fa)5]e]7]8

Z0081C

Figure 4.36: Screen 11

This screen isreached in two ways: Press[9], then press the P key twice OR press[0]

and the « key unti

| Screen 11 is displayed.

Table 4.23: Screen 11 Field Descriptions

Field Description
HORIZONTAL These represent the satellites’ availability windows. They are shown in ascending
LINES order with PRN 01 at the bottom and PRN 32 at the top. The start/end times are
accurate to 10 minutes.
GMT:03:25:23 This marks GMT time

Screen Operation
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Table 4.23: Screen 11 Field Descriptions

Field Description

PRN 11 In the upper right corner, PRN 11 represents the number of the PRN whose
window is currently marked by the dotted reader-line. Pressing the A or ¥ key
raises or lowers the reader-line.

VERTICAL Theserepresent the 2-hour time marks. The current timeisstatedasGMT andis
LINES rounded to the nearest hour. Each time the screen is entered, the time marks are
recalculated to show the previous, nearest 2 hours of availability; 12 and 12 GMT
arethetimesfor thefirst and last vertical lines.

Screen 12 - Bar Code Control

Screen 12 inputs bar code or keyboard data used to mark a survey site or GIS data
point. This method allows users to enter more descriptive names for post-processing
with the software. In addition, Screen 9, Site and Session Information, can also be
entered using the bar code reader. Users must specify 9600 baud to be able to scan bar
codes. Only port A isavailable for bar code scanning.

SASHTECH IYC.  GPS RECENER XI

c Press e to change
[-]

NO WEST 50 NORTH ~ EAST

12 e
& EEELJ

20017C

Figure 4.37: Screen 12

Screen 12 is displayed in any of three ways. From Screen 9 press the P key 3 times
OR from Screen O press the € key OR read abar code. (If the bar code screenis
accessed by reading a bar code, the top level of the previous screen is displayed upon
exit.)

Enter a maximum of 80 characters, combining a bar code reader and keyboard. A
successful scan is signalled by a short beep from both the bar code reader and
receiver. The receiver will reject the scan, display an error message and issue along
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beep if more than 80 characters are entered. Error messages are cleared when an entry
is made within the 80-character limit.
Each entry isdisplayed in inverse (blue numbers in awhite field) video. If an error
occursin the entry, it can be deleted by scanning the backspace (BK SP) bar code or
pressing the ¥ key. To clear an entire entry sequence, scan the CLEAR ALL bar code
or press the Cancel [c] key.
The keyboard can also be used to enter characters into a field. Once data has been
entered using the bar code reader, keyboard entry can begin immediately. If the bar
caode reader has not been used, the Enter [€] key must be pressed first.
To store the entered data and atime tag in an internal file, read the ENTER bar code
or press the Enter [€] key. This records the data sequence, emits two short beeps, and
exits to screen 12. To clear the entered data, do one of the following:
* Read the CLEAR ALL bar code or press the Cancel [c] key. This clears the
entire data sequence and exits to screen 12.
* Read the backspace (BKSP) bar code or pres¥ ttey. When only one
data entry remains the system goes to Screen 12.
Once entered data has been stored or cleared, press a numbered key to access the
corresponding screen.
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Serial Port Operation

This chapter describes 2 output options always available on Ashtech Z-12 CGRS receiv-
ers: the Real-Time Data output option and the NMEA output option.

Real-Time Data Output

This section explains the Real-Time Data output option, and explains how to access the
appropriate screens and enable the various file types. For a description of each file type
format, see Chapter 6.

This option allowsthe receiver to send rea -time data through serial portsA, B, C or D and
specify the type and format of the outgoing data. The following types and formats are cur-
rently available:

Table5.1: Serial Port Message Type and Formats

Message Type ASCII Format Binary Format
MBEN yes yes
PBEN yes yes
TBEN yes yes
SNAV not available yes
SALM not available yes
DBEN not available yes

A MBEN message contains measurement data. A PBEN message contains position data.
A TBEN message combines measurement, ephemeris, and almanac data into one mes-
sage. A SNAV message contains ephemeris dataand is output every 15 minutes or when a
new |ODE starts being used for aparticular SV; it can be triggered for immediate output
any time. SALM messages contain proprietary almanac data. A DBEN message contains
measurement data used for carrier phase differential.

In binary format, the information is output the way it is stored in memory; only aheader is
added ("$PASHR,MBN,"; "$PASHR,PBN,"; or "$PASHR,SNV,").

The messages can be output through port A, B, C or D. Any combination of these files can
be output from the same data port.

The transmission protocol defaults are 8 data bits and 1 stop bit, no parity.
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The default value for the receiver to output datais every 20 seconds. Thisvalueis set
in Screen 4 by thefield INTVL.

Setting Up the Receiver

To set up the receiver for real-time data file transmission, connect it to a computer.
Connect the RS-232 cable to port A on the receiver and COM 1 on the computer. If
COM1 on the computer is unavailable, use COM2.

Next, set up the port by following the directions below. Use the same procedure to set
up each port. This procedure describes only port A setup with the real-time data out-
put option:

1. On Screen 4, press Enter [€] to shift to data-entry mode:

S ASHTECH IIYC.  GPS RECENER X

NO WEST -~ SOUTH NORTH ~ EA!

EIIIEIBEJ

Z0003C

Figureb5.1: Screen 4, Setting up receiver
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2. With PORT A highlighted, press Enter [€] to go to the port A Parameter
Selection screen:

.';45717’5('/7’ IIYC.  GPS RECEVER XI

PORT A PARAMETER SELECTION

NMEA OFF BAUD RATE 9600
§E¢L TIME OFF

NEW REALTIME

Press 1 for opt1ons
+/-_to chan to_enter, c to cancel

NO WEST - SOUTH

EIIIEIBBJ

20091C

Figure5.2: Screen 4, Port A Parameter Selection

3. If the baud rate is not satisfactory, highlight it and press[+] or [-] to toggle
through the available speeds.

4. Highlight the REAL TIME or NEW REAL TIME indicator and pressthe[+]
or [-] key to toggleit ON.

5. With REAL TIME or NEW REAL TIME highlighted, press [1] to go to the
M easurements Output on port A screen:

6. On the Measurements Output on port A screen, highlight a data type and
pressthe [+] or [-] key to toggle it ON.

7. Highlight the next data type and toggle it to the desired state. Continue until
all desired data types are turned ON.

8. Highlight the format indicator and press the [+] key to toggleit so it reads
ASCII or BINARY format. Note that the format indicator is located only in
the REAL TIME menu, but controls format of datain NEW REAL TIME
menu also.

9. PressEnter [€] to save the settings and return to the port A Parameter screen.

10. Press Enter [€] once again to return to Screen 4.

If desired, repeat this sequence for Ports B, C, and D. Users can send different data
types from each port; for example, send PBEN data through Port A and SNAV data
through Port B.

= If SNAV, SALM, DBEN, and ASCI| formats are selected, only an ASCI| header for those messages
isdisplayed. These 3 messages are not availablein ASCII.
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Commands

Certain parameters can be set through the serial port of a computer. Each command
must be followed by a carriage-return/linefeed. The commands fall into two catego-
ries: the setting commands and the query commands. All ports of the receiver are set
to decode these commands.

Setting Commands

In the following formats, d indicates a digit, strisastring of characters, and x isa sin-
gle character.

$PASHS,ANT,SLANT,RAD,VERT

slant = dant height of antenna with format d.dddd
rad = radius of antennawith format d.dddd
vert = vertical offset to physical center of antennawith format dd.dddd

$PASHS,DSY x,y

Specifies daisy chain mode for two parts. That is, when the receiver gets an unrecog-
nizable command from port X, the entry port, it passes it directly out through port y.

$PASHS,DSY,OFF

Disables daisy chain mode on all parts.
$PASHS,RCl,ddd.d

Sets the update rate to the specified value.
$PASHS,ELM,dd

Sets the elevation mask.

$PASHS,MSV,dd

Sets the minimum number of satellitesto record.
$PASHS,SIT,xxxx

Setsthe site name.
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$PASHS,SPD,x,d
Sets serial port (wherex isA, B, C, or D) baud rate to d.

Table 5.2: Baud Rate Codes

Code Baud Rate Code Baud Rate
0 300 5 9600
1 600 6 19200
2 1200 7 38400
3 2400 8 57600
4 4800 9 115200

$PASHS,RST
Resets dl valuesto their defaults.
$PASHS,POS,ddmm.mmmm, X, dddmm.mmmm,Y,SXXXXX.XX

Sets the position of the antenna, where ddmm.mmmm is the latitude in degrees (dd)
and minutes (mm.mmmm), X is N(north) or S (south), dddmm.mmmm is the longi-
tude, Y isE (east) or W (west), and Sxxxxx.xx isthe atitude where Sisthe sign (+ or

).
$PASHS,LAT,ddmm.mmmm,X

Setsthe latitude of the antenna (Screen 4), where ddmm.mmmm isthe latitude in
degrees (dd) and minutes (mm.mmmm), and X isN (north) or S (south).

$PASHS,LON,dddmm.mmm,Y

Setsthelongitude of the antenna (Screen 4), where dddmm.mmmm isthe longitudein
degrees (ddd) and minutes (mm.mmmm), and Y is E (east) or W (west).

$PASHS,ALT,SXXXXX.XX

Setsthe altitude of the antenna, where Sxxxxx.xx isthe atitude and Sisthe sign (+ or
).

$PASHS,ZMD,switch

Sets the mode of the receiver, where switch is A for auto switching, Y for Z-mode,
and N for P-mode.

$PASHS,INIu,v,X,y,z,w

Resets the receiver, where u is port A baud rate code, v is port B baud rate code, x is
port C baud rate code, and y is port D baud rate code, according to the table in the
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$PASHS,SPD command, to which the unit isinitialized.
Zisthe reset memory code according to the following table.

Table5.3: Z Codes

z Action

0 No memory reset

1 Reset internal memory

2 Reset external memory

3 Reset internal and external memory

w isthe modem initializing code, as follows

Table5.4: “w” Codes

w Action

0 No modem initialization

A Modem initialization input

B Modem initiaization in port B

$PASHS,USE,dd,x

Enables or disables a satellite where dd is the satellite PRN number and x is uppercase
Y (enable) or N (disable). For example, to disable satellite 8, enter:
$PASHS,USE,08,N

$PASHS,FIL,C

Closes the current file.

$PASHS,FIL,D,dd

Deletes file number dd from receiver memory

$PASHS,FIL,D,999

Deletes all files from the receiver external memory

$PASHS,PJT,str

Specifiesthe project information, up to 24 characters, set in Screen 9. The 24 charac-
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tersare as follows:

» character 1 = SESS

e character 2,3,4 = RCV#

» character 5,6,7 = ANT#

e character 8,9,10,11 = MMDD
e character 12,13,14 = OPR

e remaining characters = code

$PASHS,0UT x

Turns off any previously specified types of output (see next command), where x, the
port, is setto A, B, C or D.

$PASHS,OUT,x,str1,str2,str3,...

Turns on the specified output type, where X, the port, is set to A B, C or D. Str can be:
NMEA, VTS3, VTS4, MBN, PBN, DBN, SNV, or BIN. For example, to send MBEN
and PBEN in ASCII format:

$PASHS,OUT,A,MBN,PBN. To cancel an output, repeat the command excluding the
str associated with that output type.

$PASHS,RAW,TBN,port,status,interval,format

Turns of TBEN message with the following parameters:
port=A, B, C, D
status=ON or OFF
interval=output rate in seconds
format=BIN or ASC
$PASHS,NME,str,x,switch

Sets individual NMEA messages where str is GLL, GXP, GGA, VTG, GSN, APA,
ALM, MSG, XTE, BWC, DAL, GSA, GSV, TTT, RRE, GRS, UTM, VT3, VT4,
POS, SAT, XDR, x is port A, B, C, or D; and switchois or OFF.

$PASHS,NME,PER,ddd.d

Sets the send interval time in NMEA messages.
$PASHS,RTC,INI

Initializes RTCM differential related variables.
$PASHS,RTC,F18,A/B

Setup either A, Ashtech standard, or B, RTCM standard for type 18/19 output.
Default is B.
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$PASHS,RTC,EOT,char sequence

char sequence="CRLF”", “NONE”, or “CR". Selects the character sequence to termi-
nate RTCM messages.

$PASHS,RTC,str,x

Sets a receiver to handle RTCM format where str is BAS for base or REM for remote.
X is the port and can be A, B, C or D. (In the CGRS, REM or Remote is not sup-
ported.)

Setting thereceiver to BASor REM will disablethat port for any other 1/0. If
you aretalking to thereceiver on thisport, you will lose ability to talk to it
further.

$PASHS,RTC,OFF

Turns off differential mode.

$PASHS,RTC,AUT,switch

Enables or disables RTCM auto differential mode, where switok & OFF.
$PASHS,RTC,COD,str

Sets the receiver to use C/A or L1 P-code for differential corrections, where str is CA
or L1P

$PASHS,RTC,SPD,d

Sets the receiver's transmission speed when handling RTCM format where d is a code
for the output rate in seconds:

Table5.5: “d” Code Output Rate

d Rate
0 25
1 50
2 100
3 110
4 150
5 200
6 250
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Table5.5: “d” Code Output Rate (continued)

d Rate
7 300
8 1500
9 0

$PASHS,RTC,STH,d

Sets the station health when handling RTCM format where d ranges from0to 7.
$PASHS,RTC,STl,d

Sets the station 1D when handling RTCM format where d ranges from 0 to 1023.
$PASHS,RTC,MAX,d

Sets the maximum age for messages when handling RTCM format where d ranges
from 0 to 1199 seconds.

$PASHS,RTC,QAFd

Sets the communication quality when handling RTCM format where d ranges from 0
t0 999.

$PASHS,RTC,MSG,str

Contains an RTCM message to send from the base station where str is up to 32 char-
acters.

$PASHS,RTC,TYP,str,d

Specifies the type of RTCM format to generate where stristype 1, 2, 3, 6, 9, 15, 16,
18, 19, 22; d is the corresponding period/frequency, ranging from 0 to 99. For types
1, 2,9, 15, 18, and 19 the period is in seconds; all other message type periods arein
minutes.

When d=99, continuous output is set. There is no delay between consecutive mes-
sages (Type 18 and 19 cannnot have d=99).

$PASHS,TLT,INIT,x,init_str<CR><LF>

Loads the initialization string for the tilt meter. Where x can be A or B or C or D of
the receiver’s serial port.

init_str isthe initialization string of the tilt meter excluding the starting ™*’ sign.
(The " should not be included in the command).

$PASHS,TLT,CMD,x,trig_str<CR><LF>

Loads the command string for the tilt meter. Where x can be A or B or C or D of the
receiver's serial port.
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trig_str isthe trigger string of the tilt meter excluding the starting ™*’ sign.
(The " should not be included in the command).

$PASHS,MET,INIT,x,init_str<CR><LF>

Loads the initalization string for the met station. Where x can be A or B or C or D of
the receiver's serial port.

init_str is the initialization string of the met station excluding the starting "*' sign.
(The " should not be included in the command).

$PASHS,MET,CMD,x,trig_str<CR><LF>

Loads the command string for the Met station. Where x can be A or B or C or D of
the receiver's serial port.

trig_str is the trigger string of the met station excluding the starting "*' sign.

(The *" should not be included in the command).

$PASHS,TLT,INTVL,X,y<CR><LF>

Sets the sampling interval for the tilt meter. Where x can be A or B or C or D of the
receiver's serial port.
y can be from 5 to 9999 seconds.

$PASHS,MET,INTVL ,x,y<CR><LF>

Sets the sampling interval for the met station. Where x can be A or B or C or D of the
receiver's serial port.
y can be from 5 to 9999 seconds.

$PASHS,OUT x, TLT<CR><LF>

Sets the tilt field of Port x PARAMETER SELECTION submenu, Screen 4, to on.
Where x can be A or B or C or D of the receiver's serial port.

$PASHS,OUT,x,MET<CR><LF>

Sets the met field of Port x PARAMETER SELECTION submenu, Screen 4, to on.
Where x can be A or B or C or D of the receiver's serial port.

$PASHS, DOI, X
Sets the DBEN serial output rate where X can be 0.5 to 999.5

Query Commands

Issue query instructions from the computer, commanding that the receiver send the
specified structure. Follow each command with a carriage-return/linefeed.

$PASHQ,ANT

Antenna parameters entered with $PASHS,ANT,f1,f2,f3 or using differential mode
setup screens.
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$PASHQ,MBN

Requests a MBEN structure
$PASHQ,PBN

Requests a PBEN structure
$PASHQ,RTC

Displays RTCM status and setup.
$PASHQ,SNV,PRN

Requests a SNAYV structure for a specific PRN. If no PRN number is entered, it out-
puts SNAV messages for all PRN's.

$PASHQ,PRT
Asks for the port being used and its baud rate.
$PASHQ,RID
Requests the receiver identification. The format of the response message is:
$PASHR,RID,ZM,30,1011,C05,1C00
where ZM  =receiver type (Z-12)
30 =channel options (P1, P2)
1C11 = nav firmware version
C05 = loaded options
1C00 = channel firmware version
$PASHQ, MET
Query for meteorological station setup.
$PASHQ, TLT
Query for tilt meter setup.
$PASHQ, DOI
Query for DBEN interval.
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measur ements output menu. SNAV isnot availablein ASCII, so if thisformat is selected, the
receiver outputs an empty message with an ASCI| header.

% Theformat of the MBEN, PBEN, and SNAV structure sent by thereceiver isthe one set in the

Setting-up Serial Port Real-Time Data Output

This section shows how to use the commands presented in this chapter to setup the

Serial Port Operation 123



receiver to output real-time data through the serial ports. There are two main types of
data that can be output, NMEA text messages, and binary or text format raw measure-
ments. Please refer to the next section "NMEA Output"” to learn how to setup using
the receiver keypad. Also refer to chapter 4 " Screen Operation™” for more detailed
information on enabling both NMEA output and measurement data output using the
receiver keypad.

To start NMEA message output:

1. Usecommand $PASHS,NME,str,x,switch to enable each message type that
you desire to output.
For example, SPASHS,NME,GGA ,A,ON enables the messsage $GPGGA
on port A.

2. After enabling all messages, use command $PASHS,0OUT x,str to begin
output of enabled messages on the specified port.

For example, SPASHS,OUT,A,NMEA will cause messages to start being
output on port A.

To stop NMEA message output:

M essages output can be stopped individually or all messages can be stopped at once.
To disableindividually, use $PASHS NME,str,x,OFF. For example,

$PASHS NME,GGA ,A,OFF disables the messsage $GPGGA on port A. To disable
all messages at once, use $PASHS,OUT x. For example, $PASHS,0OUT,A will cause
all messages output on port A to stop.

To start raw measurement message output:

1. For raw measurement data, only one command is required
$PASHS,0OUT x,strl,str2,str3... to cause the messages to begin outputing.

For example, $PASHS,OUT,A,MBN,PBN,SNV,BIN will cause the MBN,
PBN, & SNV messages to be output on port A in binary format. The
command $PASHS,0OUT,A,MBN,PBN,SNV will cause the MBN, PBN, &
SNV messages to be output on port A in ASCII format.

To stop raw measurement measurement output:

Raw data messages can only bedisabled as a group using command $PASHS,OUT x.
For example, SPASHS,OUT,A will cause all message output on port A to stop.

NMEA Output

This section describes the NMEA output installed on Ashtech Z-12 CGRS receivers,
and explains how to set up the receiver and enable the various output formats. |n addi-
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tion, it includes each NMEA message format.

The NMEA message formats can be output through Port A, B, C or D. Any combina
tion of these formats can be output from the same RS-232 data port. The output rate
is set on the NMEA OPTIONS screen to any value between 0.5 and 999.5 seconds.

The transmission protocol default is: 8 data bits and 1 stop hit, no parity.
Setting Up the Receiver

To use the receiver with NMEA format messages, users must set up output specifica-
tions such as port and baud rate. Any combination of ports A, B, C or D can be used
for output. Use the same procedure to set up each one. This procedure describes only
port A setup.

1. On Screen 4, press Enter [€] to shift to data-entry mode.

2. Highlight the PORT A indicator and press Enter [€] to go to the port A
Parameter Selection screen.

3. Ontheport A Parameter Selection screen, highlight the NMEA indicator and
pressthe [+] or [-] key and toggle it so that it reads ON. Press Enter [€] to
save this specification.

4. Tochangethe baud rate, highlight the BAUD RATE indicator and, using the
[+] or [-] key, toggle it the desired baud rate. Press Enter [€] to save this
specification.

5. To specify message formats, highlight the NMEA indicator again and press
[1] to go to the NMEA OPTIONS Menu-port A screen.

SASHTECH IYC.  GPS RECENER XII

NO WEST OUT! NORTH -~ EAST

EIBIEEJ

20083C

Figure5.3: Port A NMEA Options Menu
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6. Onthe NMEA Option Menu-port A screen, oN or OFF isflashing by a
message format. Using the [+] or [-] key, toggle to oN for the desired
message format. Continue until all the formats needed have been turned on.

Serial Port Operation 125



126

7. Messages are sent every 5 seconds (default), but the interval can be changed
to avalue from 000.5 to 999.5 seconds. To change the value, highlight the
numeric field next to Send Interval and press the numbered keys.

8. PressEnter [€] to save the settings and return to the PORT A PARAMETER
SELECTION screen.

9. PressEnter [€] again to return to Screen 4.

If desired, repeat this sequencefor port B. Different types of NMEA messages can be
sent from each port; for example, send GLL messages through port A and GXP
through port B. However, the same Send Interval appliesto both ports. The same
procedure appliesto ports C and D.

NMEA Message Types

The NMEA sentence that is output isastring of ASCII characters with commadelim-
iters. The length of the fields varies depending on its precision. When information is

not available or output, it isindicated as",," (anull argument).
The following is an example of an NMEA sentence.

$GPGLL,4728.31,N,12254.25,W <CR><LF>

Sentence terminator

Longitude direction (West)
Longitude 122° 54.25"'
Latitude direction (North)
Latitude 47° 28.31'

Address where:
GP indicates Global Positioning System and
GLL indicates present position in latitude and longitude

Start of sentence

9221C

Figure5.4: NMEA Sentence Example

The message formats are shown on the following pages according to their order on
the NMEA Option Menu. Each starts with the talker identifier and 3-character mes-
sage-typeidentifier (that is, $GPGLL). The data fields are numbered left to right; x is
a decimal digit; £ is a plus or minus sign; and E flags exponential notation.

Refer to Figure 5.4 for more details on sentence format protocols.
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Latitude/L ongitude for Position

Format:
BGPGL L ,XXXX.XXXXX, N, XXXXX.XXXXX, W,hhmmss.ss,A[CR] [LF]

Table 5.6: Latitude/L ongitude Field Descriptions

Fields Significance
1 Latitude in degrees, decimal minutes
2 N = north, S= south
3 Longitude in degrees, decimal minutes
4 W = west, E = east
5 UTC of position (hours, minutes, seconds, tenth of seconds)
6 Status, A =valid, V = invalid

Example:
$GPGLL,3723.28101,N,12202.24101,W,180236.14,A[CR] [LF]

Present Position Fix with Time of Fix

Format:
$GPGX P,hhmmss.ss,xxXX.XXXXX,N ,XXXXX.XXXXX,W[CR] [LF]

Table5.7: Present Position Field Descriptions

Fields Description

1 UTC of fix (hours, minutes, seconds, tenths of second)

2 Latitude (in degrees, decimal minutes)

3 North or South
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4 Longitude (in degrees, decimal minutes)

5 East or West

Example:
$GPGXP,015324.00,3723.28332,N,12202.24301,W [CR] [LF]
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Global Positioning System Position

Format:

$GPGGA, hhmmss.ss,XxXXX. XXXXX, N, XXXXX.XXXXX, W, X, XX, XX. X, EXXXXX,M,
EXXXX.X, M, XX, XxXxX [CR] [LF]

Table 5.8: GPS Field Descriptions

Fields Significance

1 UTC of position (hours, minutes, seconds, tenth of a second)

2 GPS latitude (degrees, decimal minutes)

3 L atitude north (N) or south (S)

4 GPS longitude (degrees, decimal minutes)

5 Longitude east (E) or west (W)

6 GPS quality indicator (where 1 = GPS Available, 2 = DGPS
available)

7 Number of GPS satellites being used

8 Horizontal dilution of precision (HDOP)

9,10 | Antennaheight in meters and M for meters

11,12 | Geoidal height in meters and M for meters

13 Age of differential GPS data

14 Differential reference station ID

Example:

$GPGGA,015454.00,3723.28513,N,12202.23851,W,1,4,03.8,+00012,M,+0
000.0,M,14,1010 [CR] [LF]
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COG/SOG

Format:

SGPV TG, XXX XX, T XXX XX, M XxX.XX,N ,xxX.xX,K [CR] [LF]

Table5.9: COG/SOG Field Descriptions

Fields Significance
1,2 COG (Course Over Ground) and T for true
34 COG and M for magnetic variation

56 SOG (Speed Over Ground) and N for knots

78 SOG (Speed Over Ground) and K for km/hr

Example:

$GPVTG,329.01,T,346.31,M,000.07,N,000.13,K [CR] [LF]

SNR of GPS Satellites Being Tracked

Format:

SGPGSN, XX, XX, XXX, XX XXX XX, XXX.... XXX [CR] [LF]

Table5.10: SNR of GPS Field Descriptions

Fields

Description

Number of svs currently being tracked. When 0, message terminates
after thisfield. For anonzero count, the subsequent fields give each sat-
ellite number and its SNR.

2

Satellite number

3

Signal-to-noise ratio for satellite

45

Two fieldsfor each tracked satellite, similar to fields 2 and 3

Last field

Age of differential data. 999 when in stand-al one mode.

Example:

$GPGSN,04,19,038,14,136,18,117,15,036,999 [CR] [LF]

Serial Port Operation

129

5
o)
Q
o
<
Q
o
=2
S




130

Autopilot Format

Format:
$GPAPA A A X xxx,L,N,A,A Xxx, T xxx [CR] [LF]

Table5.11: Autopilot Format Field Descriptions

Fields Description
1 Suspect or ambiguous (where A = valid, V =invalid)
2 Cyclelock (where A = valid, V = invalid)
3 Cross-track error
4 Sense (where L = left, R =right)
5 N for nautical miles
6 Arrival circle (A =valid, V = invdid)
7 A for arrival perpendicular (crossing the line which is perpendicular to the
course line and which passes through the destination waypoint)
8 Bearing to destination from origin
9 M for magnetic, T for true north
10 Destination waypoint identifier

Example:
$GPAPA A A ,9.999,R,N,A A,069,M,001[CR] [LF]

Almanac M essage

Each sentence contains an almanac for each satellite in the GPS constellation.
Format:

SGPALM XX, XX, XX, XXX, XX, XXXX , XX, XXXX, XXXX, XXXKXXK, XXXXXX , XXXXXX XXX
XXX, XXX, XXX [CR] [LF]

Table 5.12; Almanac Messages Field Descriptions

Field Description

1 Total number of messages

2 Message number

3 Satellite PRN number
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Table 5.12: Almanac Messages Field Descriptions

Field Description
4 GPS week
5 SV health

6 Eccentricity

7 Almanac reference time (seconds)

8 Inclination angle (semicircles)

9 Rate of ascension (semicircles/sec)

10 Root of semimajor axis

11 Argument of perigee (semicircle)

12 Longitude of ascension mode (semicircle)

13 Mean anomaly (semicircle)

14 Clock parameter (seconds)

15 Clock parameter (sec/sec)

Example:

$GPALM,20,01,28,674,00,5C1E,1D,09BC,FD30,A10D27,BBD4EB,
8CB47B,E35E03,FFA,000 [CR] [LF]

RTCM Message

Outputs RTCM Types 1, 2, 3, 9, 15, and 16. Thefirst 7 fields of this message are the
same for every RTCM type.

$GPM SG, XX, XXXX,XXXX.X,X,XXX,hhmmss
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Table 5.13: RTCM Messages Field Descriptions (1-7)

Field Description

1 RTCM message type

2 Station Identifier

3 Z count in seconds and tenths

4 Sequence number

5 Station health

Serial Port Operation 131



132

Table5.13: RTCM Messages Field Descriptions (1-7)

Field

Description

6

Total number of characters after the time item

7

UTC time in hours, minutes, seconds

The other fields are defined bel ow for each specific RTCM message type.

Message Type 1 or 9 Format: RTCM Corrections

BGPM SG, XX, XXXX, XXXX.X, X, X, XXX, hhmmss, X, XX+/-XXXX.XX, +/-X.XXX,XXX,...[CR]

[LF]

Table5.14: RTCM Messages Field Descriptions (8-17)

Field

Description

8

User differential range error (UDRE)

9

Satellite PRN number

10

Pseudo-range correction (PRC) in meters

1

Range rate correction (RRE) in meters/second

12

Issue of data (IODE)

13-17

Same as fields 8-12 but for next satellite

Example:

$GPMSG,01,0001,2220.0,1,0,127,213702,1,12,-0081.30,+0.026,235,1,26,-
0053.42,-0.070,155,2,02,+0003.56,+0.040,120 [CR] [LF]
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Message Type 2 Format: Delta RTCM Corrections

Table 5.15: Message Type 2 Format Field Descriptions

Field Description
8 User Differential Range Error (URDE)
9 Satellite PRN Number
10 Delta Pseudo-Range Correction (PRC) in meters
11 Delta Range Rate Correction (RRC) in meters/second
12 Issue of Data (IODE)
13-17 Same asfields 8-12 but for next satellite

Message Type 3 Format: Reference Station Coor dinates

FGPM SG, XX, XXXX,XXXX.X,X, X, XXX, hhmmss, +/-XXXXXXX.XX,+/-
XXXXXXX XX, H-XXXXXXX.XX [CR] [LF]

Table 5.16: Message Type 3 Format Field Descriptions

Field Description
8 Reference station ECEF X component
9 Reference station ECEF Y component
10 Reference station ECEF Z component

Example:
$GPM SG,03,0001,2220.0,1,0,127,213702,-2691561.37,-
4301271.02,+3851650.89 [CR] [LF]
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Message Type 15 Format: 1onospheric Corrections

Note that this message may contain information for one or two satellites.

FGPM SG, XX, XXXX,XXXX.X,X, X, XXX, hhmmss, XX, XXX.XX,
H/-XXXX.X XX XXX XX, H-XXXX X<CR><LF>

Table5.17: Message Type 15 Field Descriptions

Field Description
8 Satellite ID #1
9 lonospheric measurement #1, meters
10 lonospheric rate measurement #1, cm/min
11 Satellite ID #2
12 lonospheric measurement #2, meters
13 lonospheric rate measurement #2, cm/min

Message Type 16 Format: GPS Special M essage

BGPM SG, XX, XXXX XXXX.X, X, X, XXX,hhmmss,aaaaaa...[ CR] [LF]

Table 5.18: Message Type 16 Field Descriptions

Field Significance

8 Message in ASCI| text

Cross-Track Error

Format:

$GPXTE,A A xxx.xxx,L,N[CR] [LF]

Table 5.19: Cross Track Error Field Description

Fields

Description

1

SNR (where A = valid, V = invalid).

2

Cyclelock (where A = valid, V = invaid)

3

Cross-track error

Steer |€eft or right (where L = left, R = right)

Units (nautical miles)
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Example:
$GPXTE,A,A,019.999,R,N [CR] [LF]

Bearing and Distance

Great Circle Format:
$GPBW C,hhmmss.ss,xxXxX.XXXX, N, XXXXX.XXXX, W ,XXX.XX, T ,XXX.XX,M ,XXX.
xxXX,N,xxx [CR] [LF]

Table 5.20: Bearing and Distance Field Descriptions

Field Description
1 UTC of bearing (hours, minutes, seconds, tenth of a second)
2 L atitude of waypoint (degrees, decimal minutes)
3 North (N) or south (S)
4 Longitude of waypoint (degrees, decimal minutes)
5 East (E) or west (W)
6,7 True bearing and T for true
8,9 Magnetic bearing and M for magnetic
10,11 Distance and N for nautical miles
12 Waypoint identifier

Example:
$GPBWC,015454.00,0000.0000,N,00000.0000,E,069.00,T,84.73,M,999.99
9,N,001[CR] [LF]

Almanac

In the DAL format, the [+] sign is suppressed for a positive value in the power of e.
The spaces are for readability.
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Format:

$PASHR, DAL, XX, XX, X. XXXXXXXEEXX, XXXXXX, X . XXXXXXXE£XX,
EXXXXXXXXEEXX, X XXXXXXXEEXX, £XXXXXXXXEEXX, X XXXXXXXEEXX,
EXXXXXKXKE XX, EXXXXXXXXEEXX, X XXXXXXXE+XX, XXX [CR] [LF]

Table 5.21: Almanac Field Descriptions

Fields

Description

Satellite PRN number

toe, reference time for orbit (in seconds)

i0, inclination angle at reference time (semicircles)

omegadot, the rate of right ascension (semicircles/sec)

root a, the square root of semi-major axis (meters 1/2)

omega0, the longitude of the ascension node (semicircle)

omega, the argument of perigee (semicircle)

10

mo0, the mean anomaly at reference time (semicircle)

11

af0, clock parameter (in seconds)

12

af1, clock parameter (sec/sec)

13

wn, GPS almanac week number

Example:

$GPDAL,14,00,5.2795410E-03,032768,3.0565721E-01,
-2.4811015E-09,5.1536948E03,5.8827317E-01,8.8243234E-01,
-8.8568139E-01,8.2015991E-05,7.2759576E-12,571[CR] [LF]
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DOP and Active Satellites

Format:
BGPGSA XX, XX, XK, XK XK, XK XK XK XK XK XK XK XK XXX XXX [CR][LF]

Table 5.22: DOP and Active Satellites Field Descriptions

Field Description
1 Mode: M=manual, A=automatic
2 Mode:1=fix not available, 2=2D, 3=3D

3,4,5,6,7,8,9,10, | Satellitesused in solution (null for unused fields)

11,12,13,14
15 PDOP
16 HDOP
17 VDOP

Example:
$GPGSA M,3,,23,28,11,,,17,,,,21,,3.4,2.0,2.8 [CR] [LF]

Satellitesin View

Gives the number of satellitesin view, PRN numbers, elevation, azimuth, and SNR.
Thereisa4 satellite maximum per transmission, and additional satellite dataissentin
2nd or 3rd messages. The total number of messages being transmitted and the num-
ber of message are indicated in thefirst 2 fields.

Format: £
)
$GPGSV,X,X,XX,XX,XX,XXX,XX,XX,XX,XXX,XX,XX,XX,XXX,XX,XX,XX,XXX,XX D
[CR] [LF] 5
2
Table 5.23: Satellitesin View Field Descriptions 2
=)
Field Description
1 Total number of messages (1 to 3)
2 Message number (1 to 3)
3 Total number of satellitesin view
4 Satellite PRN number
5 Elevation (degrees)
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Table 5.23: Satellitesin View Field Descriptions

Field Description
6 Azimuth (degrees)
7 SNR (0 to 99 dB)

8,9,10,11 Same as 4,5,6,7 but for second satellite

12,13,14,15 Same as 4,5,6,7 but for third satellite

16,17,18,19 Same as 4,5,6,7 but for fourth satellite

Example:
$GPGSV,2,1,06,23,53,041,99,28,55,273,99,11,24,326,55,17,36,101,68[ CR]
[LF]

Trigger Time Tag Serial Output Message

Thistrigger signal is generated through the camerain input located on the backpanel
of thereceiver. The following message is output on the selected port on each trigger
epoch being generated

Format:
$PASHR,TTT x,hh:mm:ss.sssssss[CR] [LF]

Table 5.24: Trigger Time Tag Field Descriptions

Field Description
1 Day of the week, with 1 being Sunday and 7 being Saturday
2 GPS time tag in hours, minutes, decimal seconds

Example:
$PASHR,TTT,3,18:01:33.1200417 [CR] [LF]

Satellite Range Residuals and Position Errors

This message displays the satellite residuals and horizontal and vertical position
errors displayed in menu 5.
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Format:
PGPRRE XX, XX, XXX XXX XXX [CR] [LF]

Table 5.25:; Satellite Range Residuals Field Descriptions

Field Description

1 Number of satellites used to compute position

2,3 Two fields for each tracked satellite with satellite number and range residual

Last 2 fields | Horizontal position error and vertical position error, respectively

Example:
$GPRRE,05,23,+8.4,28,-9.2,11,-2.2,17,+3.2,21,+12.2,34.4,49.7 [CR] [LF]

GPS Satellite Range Residuals

This message displays the range residual for each of the satellites being used to com-
pute position.
Format:

$GPGRS,hhmmss.ss,m,sxx.X,SXX.X,..... [CR] [LF]

Table 5.26: GPS Satellite Range Field Descriptions

Field Description

1 Current UTC time of GGA position (hours, minutes, decimal seconds)

2 Mode m used to compute range residuals O = residual s were used to calculate
the position given in the matching GGA line 1 = residuals were recomputed
after the GGA position was computed

3 Range residuals for each satellite used in position computation. The order of
the residuals matches the order of the satellites in the GSV message, where
empty fields indicate that SV is not being used to compute position.
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The range residuals are recomputed after the GGA position is computed; therefore,
themode misaways 1.
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Position Using UTM Coordinates

Format:

$PASHR,UTM,hhmmss.SS, XXX, XXXXXX. XX, XXXXXXX. XX, X, XX, XX.X,*
XXXXX, M, EXXXX. X, M, XX, xXXX [CR] [LF]

Table 5.27: Position Using UTM Field Descriptions

Field Description
1 UTC of position (hours, minutes, decimal seconds)
2 Zone for coordinates
3 East UTM coordinate (meters)
4 North UTM coordinate (meters)

5 GPS quality indicator where 1 = GPS available, 2 = DGPS available

6 Number of GPS satellites being used

7 Horizontal dilution of precision (HDOP)

89 Antenna height in metersand M for meters

10,11 | Geoidal height in metersand M for meters

12 Age of differential data

13 Differential reference station ID

Example:

$PASHR,UTM,015454.00,10S,588757.62,4136720.05,1,04,03.8,+00012,M
.M, 14,1010 [CR] [LF]
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Data Formats

Stored Formats

B-files

B-files contain raw measurement data downloaded from GPS receivers. Each record
corresponds to one epoch. Thefile structure consists of a header (the structure
RAWHEADER) followed by epoch data. Each epoch of data consists of a RAWNAV
structure and a variable number of RAWDATA structures. The number of RAWDATA
structures is defined by RAWNAYV .NUM_SATS. For example, if
RAWNAV.NUM_SATS = 6, then 6 RAWDATA structures will follow.

In turn, each RAWDATA structure contains several CHAN_OBS (channel observations)
structures. RAWHEADER.NUM_OBS TY PES defines the number of CHAN_OBS
structures per RAWDATA structure for the entire file. For example, if
RAWHEADER.NUM_OBS TYPES = 2, then each RAWDATA structure in the file will
contain 2 CHAN-OBS structures.

Although integrated doppler and fractional phase were stored in previous releases, thisis
no longer so. Instead, the full carrier phase observable information is stored in
CARPHASE.

Satellite transmit time (CODETXMT) has been replaced by RAWRANGE
(RECEIVE_TIME-RAW_RANGE=transmit time).

Code smoothing values are also supplied in thisrelease. SMTH_CORR is the code
smoothing value (subtracted from RAWRANGE) used by the receiver. SMTH_COUNT
is ameasure of the smoothness of SMTH-CORR. SMTH-COUNT will always be
normalized to 200; that is, 1 will represent the least smoothed and 200 will represent the
most.

QA-PHASE provides a measure of receiver performance; its value should generally be
between 0 and 5 or 95 and 100.

Note also that the B-file format, version 4.1, isthe same as defined here with the exception
of the header capability. The capabilities L1CP and L1C_L 2P have also been added to

O
version 4.2. The version 5.0 B-file has the following structure. 2
Each B-file starts with a rawheader struct. The size of arawstruct header = 90 bytes. g
struct rawheader { 5
char version[101];
unsigned char raw_version;
char revr_type[101];
char chan_ver[101];
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char nav_ver[101];

int capability;

long reserved;

char num_obs types;
char spare[42];

}

The size of rawnav struct=67 bytes.
struct rawnav {

char sitename[4];
double rcv_time;
double navx;
double navy;
double navz;
float navxdot;
float navydot;
float navzdot;
double navt;
double navtdot;
unsigned int pdop;
char num_sats;
b

Each epoch has a rawdata struct per SV

The size of L1 rawdata struct = (35 * nav.num_sats) bytes
The size of L2C rawdata struct = (66 * nav.num_sats) bytes
The size of L2P rawdata struct = (97 * nav.num_sats) bytes

struct rawdata {

unsigned char svprn;

unsigned char elevation;

unsigned char azimuth;

unsigned char chnind;

struct chan_obs obg[3]; /* Thisvariableisindexed by 3 (currently) */
/* to support receivers measuring C/A code */
/* L1 independently of P-Code L1. Thusthe*/
/* indexing is asfollows:*/

I* A) For L1 only receivers, L1isin*/

I* slot 0*/

I* B) For L2 codelessreceivers, L1isin*/
I* slot)and L2 isin dlot 1*/

I* C) For our P-code receiver L1 C/A is*/
I* inslot 0, L1 P-codeisin slot 1,*/

I* and L2 P-Codeisinslot 2.

b

The size of struct chan_ob s= (31) bytes
The size of struct chan_obs = (31) bytes

struct chan_obs {
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double ravrange; [* SV raw range: raw transmit time is the*/
[* value subtracted from receive time*/
[* (receive time rounded to nearest*/
/* millisecond)

float smth_corr; /* Smoothing correction for ranges (meters)*/
unsignedint ~ smth_count; /*Number of data points in smoothing.*/
char polarty_known  /* Tracking status: O to 3 not usable for*/
[* carrier phase.*/
unsigned char warning; /* Warning flag (BIT flags):*/

/* 0==>AllOK.*/

/* Bit 1 ==>Sv txmt approaching 1ms offset*/

[* Bit 2 ==> Sv txmt approaching 1ms offset*/

/* but different direction from*/

[* Bit 3 ==> Carrier phase questionable*/

/* Bit 8 => Lost_lock_counter reset.*/
unsigned char goodbad; /* Another health indicator:*/

[* 22 ==> Code and carrier measured.*/

[* 23 ==> Same as 22 but additionally, nav*/

/* message obtained but measurement*/

/* was not used in position computation*/

[* 24 ==> Same as 23 but codephase was used*/

/* in position computation.*/

unsigned hcar ireg; /* Signal to noise.*/

char ga_phase; /* QA phase check (0.001 cycles).*/
long doppler; /* SV raw doppler.*/

double carphase; /* Full carrier phase (cycles).*/
E-files

The E-file contains the ephemeris information transmitted from each satellite. Each
record consists of a byte identifying the SVPRN, followed by aNAVSTRCT. The
dataisrecorded at hourly intervals and may consist of several records for asingle
satellite. If asatellite were not tracked during a given hour, there will be no entry for
that satellite for that hour.

The NAVSTRCT consists of 32 records per SYPRN. The record definitions and the
units of the orbit data conform to GPS-1CD-200. Each file record has the following

structure.
char svprn; struct navstruct
int wn; GPS week number.
long tow; Seconds of GPS week.
float tod; Group delay (sec). o
long aodc; Clock dataissue. 2
long toc; (sec). iy
float af2; Clock parameters: (sec/sec2) é
float afl; (sec/sec) @
float afo; (sec).
long aode; Orbit data issue.
float deltan; Mean anomaly correction (semi-circle/sec).
double mo; Mean anomaly at reference time (semi-circle).
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double € Eccentricity

double roots; Square root of semi-major axis (meters 1/2)
long toe; Reference time for orbit (sec).
float cic; Harmonic correction term (radians).
float crc; Harmonic correction term (meters).
float cis; Harmonic correction term (radians).
float crs, Harmonic correction term (meters).
float Ccuc; Harmonic correction term (radians).
float cus, Harmonic correction term (radians).
double omegag; Lon af Asc. node (semi-circles).
double omega; Arg. of Perigee (semi-circles).
double i0; Inclination angle at reference time (semi-circles).
float omegadot; Rate of right Asc. (semi-circles/sec).
float idot; Rate of inclination (semi-circles/sec).
int accuracy; (coded).
int health; (coded).
int fit; Curvefit interva (coded).
S-files

The S-ile (site file) is an ASCII text file containing the information entered by the
field surveyors using the GPS receiver, Screen 9. An example of the data is shown
below:

**************************************SITE INFORMATION****************************

NAME BYTES WEEK TIME SES RCR ANT MMDD OPR CODETYPE

RICK 147272 522 211478 A 164 016 0109 RS 30F _XXIV
HI T-DRY T-WET HUMIDITY PRESSURE

BEFORE 2.0900 O 0 0 0.0

AFTER 2.0900 O 0 0 0.0

RECEIVER Type: L-XIlI Nav: 5A Channel: 2H Options: COO

R e T L

D-File

Meteorological information iswritten into D-file in the following format:
XDR,P,X.X,B,ID,C,X.X,C,ID,H,X.X,P,ID [CR] [LF]

Table 6.1: D-File Field Information

Field Significance
1 Message typeindicator, XDR
2 Pressure Transducer type, P
3 Pressure measurement data, float valuein variable length
4 Unit of measure for pressure, B (bars)
5 Transducer 1D, string of variable length
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Table 6.1: D-File Field Information

Field Significance
6 Temperature Transducer type, C
7 Temperature measurement data, float value in variable length
8 Unit of measure for temperature, C (Celsius)
9 Transducer 1D, string of variable length
11 Humidity Transducer type, H
12 Humidity measurement data, float value in variable length
13 Unit of measure for humidity, P 9 percent
14 Transducer 1D, string of variable length

Tilt meter information is written into D-file in the following format
XDR,Z,S.SD,ID,A,SSD,ID,C,SSC,ID[CR] [LF]

Table 6.2: D-File Tilt Meter Data Field Descriptions

Field Description
1 Message typeindicator, XDR
2 Angular Transducer type, A
3 N title value, float value in variable length
4 Unit of measure for N tilt value, D (degrees)
5 Transducer ID, string of variable length
7 E tilt value, float value in variable length
8 Unit of measure for E tilt value, D (degrees)
9 Transducer ID, string of variable length
11 Temperature Transducer type, C
12 Temperature measurement data, float valuein variable

length

13 Unit of measure for temperature, C (Celsius)
14 Transducer ID, string of variable length

Tilt meter data can follow MET3 data in one XDR string.
XDR,P,X.X,B,ID,C,X.X,C,ID,H,X.X,P,ID, AX.X,D,IDAXX,D,D,C,SSC,D[CR] [LF]
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There are combinations of tilt data up to three metersin one XDR string
XDR,AX.X,D,ID,AX.X,D,ID,CX.X,C,|DAXX,D,|IDAXX,D,D,CXXC,DAXXD,DAXX,
D,ID,C,X.X,C,ID[CR] [LF]
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Real-Time Data Filesin ASCI |

Only MBEN (measurement) and PBEN files can be output in ASCII format. For each
satellite and at each epoch (recording time interval), arecord is output containing
fieldsin the following order. Each field is separated by acomma. A carriage return/
linefeed separates each satellite record.

MBEN Filesin ASCI|I
The format for MBEN in ASCII is:

Table 6.3: MBEN Format in ASCI|I

Component Function

Header Indicates the type of data sent and allows a resynchronization with the data stream in
case some hits were lost in transmission. It reports the receiver configuration.
C/A-only contains: $PASHR,MCA,
P code L1 and L2 contains: $PASHR,MPC,

Structure * Sequence tag. Is the time tag used to associate all structures with one epo

Identification in units of 50 ms and modulo 30 minutes (one count = 50 ms and it is reset

30 minutes).
Number of remaining MBEN structures. There is one structure per locked saj
on every epoch. This parameter tells how many structures remain to be se
that epoch.

h. Itis
pvery

tellite
nt for

Satellite data

Satellite PRN number.
Elevation: Satellite elevation angle in degrees. Values range from 0 to 90 de
Azimuth: Satellite azimuth angle in degrees. Values range from 0 to 360 deg
Channel index: Receiver channel (1 to 12) to which satellite was locked.

grees.
rees.

Measurement
data for C/A,
P-L1, or P-L2

Warning flag: Flag displaying status of receiver clock, carrier phase signal, g
loss of lock.

« bit 1 set = see note below

« bit 2 set = see note below

« bit 3 set = carrier phase questionable

* bit 4 set = code phase questionable

« bit 5 set = code phase integration not stable
« bit 6 set = Z tracking mode

e bit 7 set = possible loss of lock

« bit 8 set = loss of lock counter reset

nd

Footer

Checksum (displayed in decimal) a bytewise exclusive OR (XOR) on all byt]
from the sequence tag to the checksum.
Carriage return, line feed.

es
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Theinterpretation of bits 1 and 2 is as follows:

e bit1 =0 and bit 2 =0: same as 22 in good/bad flag (see next field)
e bitl =1 and bit 2 =0: same as 23 in good/bad flag
e bitl=0and bit 2 =1: same as 24 in good/bad fla

More than one bit may be set at the same time. For example, if bits 1, 3, and 6 are set
at the same time, the warning flag will be 37 (1 + 4 + 32).

« Measurement quality (Good/bad flag) indicates the quality in the
measurement of position.

* 0 =measurement not available and no additional data will be sent

e 22 =code and/or carrier phase measured

e 23 = code and/or carrier phase measured, and navigation message was
obtained but measurement was not used to compute position.

e 24 = code and/or carrier phase measured, navigation message was obtained,
and measurement was used to compute position.

e Empty field

< Signal to noise ratio (signal/noise): high signal level with low noise level
indicates good quality signal. Typical range 15 to 130.

« Phase quality indicator (%): to obtain this value, an equation using carrier
phase and integrated doppler is computed. The result should be a value close
to an integer. Values from 0 to 5 or 95 to 100 indicate good quality.

e Full carrier phase (in cycles): total number of cycles plus fraction of the
range between the antenna and the satellite.

e Code transmit time (ms): length of time of code transmission (Dt or
pseudorange). The satellite clock offset correction from GPS time is not
included.

«  Doppler (10* Hz): Doppler measurement. To get doppler in units of Hz,
divide this number by 10,000. Doppler is positive when the satellite is
moving away from the antenna, negative if it is moving toward.

* Range smoothing correction (in meters): raw range minus smoothed range.
The smoothed range is obtained by filtering the raw range with the
integrated doppler.

* Range smoothing quality: indicates how long the raw range has been
smoothed. Increments from O to 200 in steps of 2 every %2 second, which is
the receiver cycle time.
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PBEN Filesin ASCI |

The format for PBEN in ASCII is:

e "$PASHR,PBN," header string.

* Receive time: GPS time in seconds of week when code was received.
e Station position: ECEF-X (meters).

e Station position: ECEF-Y (meters).

e  Station position: ECEF-Z (meters).

e Latitude ("-" before latitude indicates south.)

e Longitude ("-" before longitude indicates west.)

e Altitude (meters).

e Velocity in ECEF-X (m/sec).

e Velocity in ECEF-Y (m/sec).

e Velocity in ECEF-Z (m/sec).

*  Number of satellites used for position computation.
e Site name. 4 characters (operator entered.)

- PDOP
.+ HDOP
.+ VDOP
- TDOP

Real-Time Data Filesin Binary

MBEN Filesin Binary

This section describes the binary MBEN (measurement) file. Its length varies
depending on the receiver configuration. The table of file lengths shows the total
number of bytes sent.

Table 6.4: Total Number of Bytes Sent

Blocks of Code Datain Number of

Receiver Configuration MBEN binary file bytesin file

C/A only CIA 50
PcodeonlLlandL2 C/IA, P-L1, P-L2 108
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Table 5.10 describes the binary format of the MBEN file:

Data Formats

Table6.5: MBEN Filein Binary

Field

Bytes

Description

header

11

Indicates the type of data sent and allows a resynchronization

with the data stream in case some bits were lost in transmission.

Header reports the receiver configuration.
C/A-only is: $PASHR,MCA
PcodeLlandL2is: $PASHRMPC,

Block identification, 3 bytes:

unsigned short |2 Sequence id number in units of 50 ms, modulo 30 minutes
(sequence tag).

unsigned char 1 Number of remaining MBEN structures to be sent for current

left epoch.

Satellite data, 4 bytes:

unsigned char 1 Satellite PRN number.

svprn

unsigned char 1 Satellite elevation angle (degree).

elevation

unsigned char 1 Satellite azimuth angle (degrees).

azimuth

unsigned char 1 channel ID (110 12).

chnind

C/A code data block, 29 bytes:

unsigned char 1 Warning flag

warning

unsigned char 1 Indicates quality of the position measurement.
goodbad

spare 1

unsigned char 1 Signal to noise of satellite observation.

ireg

unsigned char 1 Phase quality indicator: 0to 5 and 95 to 100 are normal.
ga_phase

double 8 Full carrier phase measurementsin cycles.
full_phase

double 8 Raw rangeto SV (in seconds), i.e., receive_time - raw_range =
raw_range transmit time

long doppler 4 Doppler ( 10%H 2).
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Table 6.5: MBEN Filein Binary (continued)

Field Bytes Description

long smocthing |4 32 bits where 31-24 are the smooth_count, unsigned and
normalized, representing the amount of smoothing where:
* 1lis least smoothed

* 200 is most smoothed

e 0 is unsmoothed.

Bits 23-0 are smooth_corr, where bit 23 (MSB) is the sign and
the LSBs (22-0) are the magnitude of correction (centimeters).

(29) P code on L1 block, in the same format as the C/A code data
block.
(29) P code on L2 block, in the same format as the C/A code data
block.
spare 2 Footer, 3 bytes:
unsigned char |1 Checksum, a bytewise exclusive OR (XOR) on all bytes from
checksum sequence_tag (just after header) to the byte before checksum.
char 1 Carriage return.
char 1 Line feed.

For details on warning flag and good/bad flag, refer to Table 5.10.
PBEN Filesin Binary
The PBEN (position data) file corresponds to one epoch. Its format in binary is:

Table 6.6: PBEN Filein Binary

Field Bytes Contents
$PASHR,PBN, 11 Header
long pbentime; 4 GPS time in 10-3 seconds of the week when data was regeived.
char sitename [4];| 4 4-character site name (operator entered).
double navx; 8 Station position: ECEF-X (meters).
double navy; 8 Station position: ECEF-Y (meters).
double navz; 8 Station position: ECEF-Z (meters).
float navt 4 Clock offset (meters).
float navxdot; 4 Velocity in ECEF-X (m/sec)
float navydot; 4 Velocity in ECEF-Y (m/sec)
float navzdot; 4 Velocity in ECEF-Z (m/sec)
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Table 6.6: PBEN Filein Binary (continued)

Field Bytes Contents
float navtdot; 4 Clock drift (m/sec)
uns. short pdop; 2 PDOP.
unsigned short 2 Checksum word (sum of words from pbentime to PDOP).
checksum;
char 1 Carriage return.
char 1 Linefeed.
Total bytes 69

TBEN Filein Binary

This section describes the TBEN binary TBEN file.
The output format is shown below :

$PASHR,TBN,d1,d2,d3,d4,struct1],structl,...] struct2[ ,struct2,...] ,struct3
[,struct3,...],d5<CR><LF>

where:
di type long, the GPS week in milliseconds.
d2 type short, number of ranger mode 3 measurements.
d3 type short, number of new ephemenris.
d4 type short, number of new almanac.

structl  type struct, ranger mode 3 measurement data.
struct? type struct, new ephemeris data.
struct3  type struct, new almanac data.

ds type unsigned short, checksum which is the summation of adding
all datawords.

- Commas between data or between header and data or checksum and dataarenot part of the output.
Itistheresimply for clarity reason.

Definition of struct :
structl : Ranger mode 3 measurements.

jw)
2
1)
=
o)
9
=}
2
@

struct tmbenstrct {
unsigned char svprn; /* 1, PRN number */
unsigned char chn; /*1, Channel ID */

unsigned char wrnflag L1; /¥ 1, CA/P1warning */
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1

unsigned char ampl_ca;
double pl rng;

double rng_ca minus p1;
double totphase ca;
float smth_cor_p1,;

short smoothcnt_p1;

unsigned char wrnflag L 2;
unsigned char ampl_p2;
doublerng_p2_minus p1,;
double totphase p2;

floa smth_cor_p2;

shor smoothent_p2;

/*1, CA amplitude (IREG for L1) */
/*8, Plrange*/

/* 8, CA smooth range - P1 raw range */
/* 8, CA total phase*/

/* 4, P1 smooth range correction */

/* 2 P1 smooth counts */

/*1, P2warning*/

/*1, P2amplitude (IREG for L2) *
/* 8, P2raw range- P1raw range*/
[* 8, P2total phase*/

[* 4, P2 smooth range correction */
/* 2, P2 smooth counts*/

[*---*/

[* 58*/

struct2 : for ephemeris. Checksum in the struct is not output.

struct snavstrct {

short wn ;
long tow;
float tgd;
long aodc;
long toc ;
float af2 ;
float afl ;
float af0 ;
long aode ;
float deltan;
double mO ;
double €;
double roota ;
long toe ;
float cic ;

[* 2%/
[* 4%
[* 4*/
[* 4%
[* 4%/
1* 4%
[* 4%/
1* 4%
[* 4%/
[* 4%
/*8*/
/*8*/
/*8*/
[* 4%
[* 4%/
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float crc ; I*4*

float cis ; [* 4%/

float crs ; [* 4%/

float cuc ; [*4*/

float cus ; [* 4%/

double omega0 ; [* 8%/

double omega ; /*8*/

double i0 ; /*8*/

float omegadot ; [* 4%

float idot ; [* 4%/

short accuracy ; [* 2%

short hedth ; [*2*/

short fit ; [*2*]

char prnnum; [*1*/

char res ; [*1*/

unsigned short checksum ; [*2*

}

/* _____________ */
[+ 132 */
struct3 : for almanac. Checksum in the struct is not output.
struct salmstrct {

short prn; [*2*

short health; [*2*]

float e; [*4*/

long toe; [* 4%

float i0; [* 4%

float omegadot ; [* 4%

double roota ; /*8*/

double omega0 ; /*8*/ o
double omega; *8*/ %
double mO ; [* 8*/ g
float af0; 1* 4% ?
float afl; [* 4%/

short wna; [* 2%
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short wn; /*2*

long tow; [* 4%

unsigned short checksum; [* 2%
/* _______________ */
* 70 */

s
SNAYV Filesin Binary

The SNAYV file (ephemeris data) is output only in binary. Its record definitions and
the units for orbit data conform to the GPS-1CD-200 standard. This structure has 32
records.

Table6.7: SNAV Files

Field Bytes Contents
$PASHR,SNV 11 Header
short wn; 2 GPS week number.
long tow; 4 Seconds of GPS week.
float tgd; 4 Group delay (sec).
long aodc; 4 Clock data issue.
long toc; 4 (sec).
float af2; 4 Clock:(sec/sec2)
float af1; 4 (sec/sec)
float af0; 4 (se0).
long aode; 4 Orbit dataissue.
float deltan; 4 Mean anomaly correction (semi-circle/sec).
double mo; 8 Mean anomaly at reference time (semi-

circle).

double € 8 Eccentricity.
double root &; 8 Square root of semi-major axis (meters %2).
long toe; 4 Reference time for orbit (sec).
float cic; 4 Harmonic correction term (radians).
float crc; 4 Harmonic correction term (meters).
float cis; 4 Harmonic correction term (radians).
float crs; 4 Harmonic correction term (meters).
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Table6.7: SNAYV Files (continued)

Field Bytes Contents

float cuc; 4 Harmonic correction term (radians).

float cus; 4 Harmonic correction term (radians).

double omega0; 8 Lon of Asc. node (semi-circles).

double omega; 8 Arg. of Perigee (semi-circles).

double i0; 8 Inclination angle at reference time (semi-
circles).

float omegadot; 4 Rateof right Asc. (semi-circlesper sec).

float idot; 4 Rate of inclination (semi-circles per sec).

short accuracy; 2 (coded).

short health; 2 (coded).

short fit; 2 Curve fit interval (coded).

char  prnnum; 1 (SV PRN number -1)

char res; 1 Reserved byte.

unsigned short 2 Checksum word (sum of words from wn to

checksum; res).

char 1 Carriage return.

char 1 Linefeed.

Tota bytes 145

Raw Broadcast Ephemeris M essage

This message contains the raw broadcast ephemeris data. Please refer to ICD-GPS-
200 for definition and decoding information. Each subframeword isright-justifiedin

a 32 bit integer.
Table 6.8: Raw Broadcast Ephemeris Data

Field or Type Bytes Contents
$PASHR,EPB, 11 message header
char 2 PRN
char 1 delimiter *;’
long 4 subframe 1, word 1
long 4 subframe 1, word 2
long 4 subframe 1, word 3
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Table 6.8: Raw Broadcast Ephemeris Data (continued)

Field or Type Bytes Contents
long 4 subframe 1, word 4
long 4 subframe 1, word 5
long 4 subframe 1, word 6
long 4 subframe 1, word 7
long 4 subframe 1, word 8
long 4 subframe 1, word 9
long 4 subframe 1, word 10
long 4 subframe 2, word 1
long 4 subframe 2, word 2
long 4 subframe 2, word 3
long 4 subframe 2, word 4
long 4 subframe 2, word 5
long 4 subframe 2, word 6
long 4 subframe 2, word 7
long 4 subframe 2, word 8
long 4 subframe 2, word 9
long 4 subframe 2, word 10
long 4 subframe 3, word 1
long 4 subframe 3, word 2
long 4 subframe 3, word 3
long 4 subframe 3, word 4
long 4 subframe 3, word 5
long 4 subframe 3, word 6
long 4 subframe 3, word 7
long 4 subframe 3, word 8
long 4 subframe 3, word 9
long 4 subframe 3, word 10
short 2 word checksum beginning with

header ‘P’
total 136

156 CGRS Operationsand Technical Manual



DBEN Filesin Binary

General

DBEN is abinary message which contains the message header, receiver time,

receiver site ID, GPS pseudo-range and carrier phase measurements, checksum and
message tail. It is similar to an MBEN message but it is bitwise compressed and the
decoding program must perform bitwise manipulation in order to decode it properly.

DBEN Message Structure

A complete DBEN message can be divided into three parts:

« Message Header
¢ Message Data
* Message Tail

More fine division is as follows:

0$XXYYR,TZZ

[DML]

- [Data]

[ChkSum]

[CR] [LF]

Number of bits and detailed explanation of each part are listed as follows:
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M essage Header Part

Table 6.9: Message Header

Num. of bits Symbol Content
8 $ To mark the beginning of a message.
8x2 XX The message sender ID. Thisiswhat you would have entered in receiver at

field Receiver is: of RECEIVER IDENTIFICATION sub-screenin receiver
menu 4/Subcommand

8x2 YY The message designator ID. Thisiswhat you would have entered in
receiver at field Remoteis: of RECEIVER IDENTIFICATION sub-screen
in receiver menu 4/SubCommand

8x2 R, Toindicateit is aresponding message (alwaysbe "R,").

8 T Toidentify if the message isin compressed form (P for PACKED) or
uncompressed form (R for UNPACKED)

8x3 ZZ, |s the message type, Thisiswhat you would have selected in the receiver's
DBEN DATA FORMAT SELECTION sub-screen.

16 DML Length of Message Data Part [Data), after DML and before ChkSum, in
units of bytes

M essage Data Part.
Table 6.10: Message Data
Number of Bits Symbol Content

30 RTime Receiver time in units of GPS milliseconds of week

8x4 SiteID Recelver four-character site ID

32 PRN SVPRN for the satellites which have datato be followed. Itisa
bitwise indication. Starting from least significant bit, bit 1
corresponds to SVPRN #1, bit 2 correspondsto SVPRN #2, and
so on. If agiven bitis 1, it meansthat SVPRN has data, 0
otherwise.

31 PR Pseudorange in units of 1.0e-10 seconds (or 0.1 nanoseconds).
Multiply this value by 1.0e-10 to pseudo-range in seconds. A
zero vaue may be sent for bad pseudo-range.

1 WN Warning bit (1- bad carrier phase, 0 - good carrier phase)

1 SIGN Sign bit (1 - negative carrier phase value, 0 - positive carrier
phase value)
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Table 6.10: Message Data

Number of Bits Symbol Content
28 PH_I Integer part of the carrier phase measurement in cycles
11 PH_F Fractional part of the carrier phase measurement in units of 5e-4

cycles. Multiply this number by 5e-4 to get fractional carrier
phasein cycles.
Whole carrier phase measurement = PH_| + PH_F*5.0e-4

Zeros are padded so that all of above part are amodule of 16 bits
Tota bits: ceil ((94 + 72*Ngo* Ng,o)/16) * 16, ceil (a) means truncates to
+Inf, e.g., ceil (3.1) =4, ceil (3.5) =4, ceil (3.95) = 4.
Ngot iSnumber of dataslot in given messagetype, seefollowing table DBEN
Message Definition for number of slot in each message type.

Ny, IS Nnumber of SVs.

For Z-XI1 with firmware version AL S0 (04/14/94 14:05) Thisis one bit flag right
after WN to indicate widelane cycle-slip (for RWL type only, not implemented for
other DBEN message type yet). Thisisinterpreted in PNAV software as Type 1
DBEN message (in PNAV version 3.0.00T release Alphal#, Menu ALT-R/F5).
Without thisflag isinterpreted as Type 0 DBEN message.

Message Tail
Table 6.11: Message Tall
Number
of Bits Symbol Content
16 [Chk Sum] The word-wise (16 bits) sum of the [Data] message.
It isacumulative unsigned short sum of the [Data
message], after DML, before this ChkSum.
8x2 [CR] [LF] To mark the end of message.

DBEN M essage Types

Five types of DBEN messages are implemented for real-time PNAV, aslisted in
Table 6.12. Each type of message can bein the form of PACKED or UNPACKED.
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The pseudo-range can be raw pseudo-range (UNSMOOTHED) or smoothed pseudo-
range with internal carrier phase smoothing (SMOOTHED).

Table 6.12: DBEN Message Definition

Message ID M&s;agetypeln Observables num. of slots
receiver screen

RCA C/A CODE: C/A code + CAL1 carrier phase 1

RWL WIDE LANE: (PL1code+PL2code)/2 + (L1carrier phase |1
- L2 carrier phase)

RP1 L1 P CODE: C/A code + CAL1 carrier phase + PL1code |1
+ PL1 carrier phase

RP2 L2 P CODE: C/A code + CAL1 carrier phase + PL2 code |2
+ PL2 carrier phase

RPC FULL P CODE: PL1 code + PL1 carrier phase + PL2 code + |2
PL2 carrier phase or CA code + CAL1
carrier phase + PL2 code + PL2 carrier phase

Currently, Doppler is not included in the DBEN message.
One epoch message size of each type of DBEN messageislisted in Table XXX

Table 6.13: DBEN Message Size (bits)

Number of satellites

Message Type 4 5 6 7 8 9 10 11 12
RCA, RWL 520 |600 |664 |744 (808 |888 |[952 |1032 |1096

RP1,RP2,RPC | 808 |[952 |1096 |1240 | 1384 |1528 |1672 | 1816 | 1960

With Doppler
Table 6.14: Doppler Message Size (bits)
Number of Satellites
RCA, RWL 632 |728 (824 |920 |1016 |1112 |1208 |1304 |1400
RP1,RP2, RPC |1016 |1208 |1400 |1592 |1784 |1976 |2184 |2376 |2568

Use this table to determine the data link rate requirement. For example, for atypical
application tracking at most eight satellites, if a once-per-second update rate is
required, there are 1384 hits of datain the DBEN message. The minimum
requirement for amodem would be: 2400 BAUD with nearly 100% duty cycle.
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M essage Compression

The message isin UNPACKED format. In afuture implementation, a PACKED
format will reduce the message length by 50%.

Pseudo Range Smoothing

Normally, the raw pseudo-rangeis output UNSMOOTHED. In afuture
implementation, the pseudo-range (code) is modified with receiver internal carrier
phase smoothing corrections (SMOOTHED).
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M aintenance

This chapter provides information about the antenna and power cables used with the
CGRSrreceiver, aswell asinformation about radio interference and various maintenance
procedures.

<
.
=
3
3
®

Antenna Cables

The antenna cable shown in Figure 7.1, may be up to 30 meterslong. A line amplifier is
available for greater distances. Other technical specifications are shownin Figure 7.3. The
supplied cable is a 30-meter Belden 8214 (RG-8/U-type, but with better loss
specifications).

The cable uses type-N male connectors at both ends which are center captured. If a non-
Ashtech cable isto be used, it must be the same type and have the same connectors as
noted above.

Type 8214 RG-8 cable meets these specifications, but other RG-58/U and RG-8/U cables
may not. Ensure that any substitute cables satisfy Ashtech electrical requirements or the
GPS receiver may not perform properly.

30m

NTYPE \ NTYPE
RG 8

(9914) 91996

Figure7.1: Antenna Cable

Table 7.1: Antenna Cable Electrical Specifications

Component Function

Insertion loss 12 db max. (at 1.5 GHz)
Characteristic impedance | 50 ohm (hominal)

DC resistance 0.5 ohm ground braid and center conductor
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Power Cables

1 +12v. WHITE
GaND BLACK 20 AWG
2 = —

s, NOTUSED
3

PINOUT 91986

Figure 7.2: Power Cable

The power cable shown in Figure 7.2 mates with a 3-pin connector on the rear panel.
If asubstitute cableis used, use 20 AWG wire or larger.

RS-232 Pinout

The RS-232 cable used with the Z-12 CGRS receiver should mate with the female 16-
pin circular connector on the receiver, as shown in the following figure.

9534

Figure 7.3: 16-pin Circular Connector
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Pin assignments are listed in the following table.

Table 7.1: Pin Assignments

16_5;2:;;‘3“ Description Abbreviation

1 Ground GND <
2 Transmit data port A/B TXDO 2
3 Receive data port A/B RXDO g
4 Request to send port A/B RTSO 8
5 Clear to send port A/B CTSO

6 Data set ready port A/B DSRO

7 Ground GND

8 Data carrier detect port A/B DCDO

9 Dataterminal ready port A/B | DTRO

10 +5VDC +5V

11 Ground GND

12 Transmit data port C/D TXD2

13 Receive data port C/D RXD2

14 Request to send port C/D RTS2

15 Clear to send port C/D CTs2

Notice that port A/B is configured for full handshake while port C/D is not.

Radio Interference

Ashtech recommends that users verify that the broadcast frequencies of any handheld or
mobile communication devices do not interrupt or obstruct GPS receivers during data
collection.

Someradio transmittersand receivers (such as FM radios) can interferewith
the operation of GPSreceiversif operated in close proximity.
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Power Consumption

The power consumption of the Z-12 CGRS receiver is slightly different depending on
whether the screen backlighting is oN or oFF. When the screen backlight is OFF,
power consumption is approximately 20W. When ON, it is approximately 22W.

I nternal Batteries

One lithium battery maintains saved parameter data. The battery israted at 1.8 AH
and have an operating life of 5 yearsin this application. The batteries should be
monitored after 4 years of use, and replaced after 5 years.

% If the batteries need to bereplaced, the unit must be returned to Ashtech.

Sleep Mode

If internal voltage drops below 10.4 VVDC, the receiver goes into the SLEEP mode.
After voltage is restored, the next power cycle resumes normal operation. Memory
and stored parameters are protected.

Upgrading Firmware

Gener al

The Z-12 CGRS receiver contains flash EPROMSs that can be upgraded with new
firmware without opening the unit. Updates are obtained through the Ashtech
technical support group, and can be loaded into the receiver using a personal
computer.
PLZ isthe Ashtech program that updates the firmwarein Z-12 CGRSreceivers. PLZ
uses the following program files:

* NAV.DAT - binary data file containing the Nav firmware

« BIN.DAT - binary data file containing the channel firmware
These files are found on the distribution disk along with PLZ.EXE, the loading
program which uploads NAV.DAT and BIN.DAT into the receiver.
It is also possible to upgrade firmware on a remote station by using the CGRemote
program. Refer to Appendix B for instructions.

166 CGRS Operationsand Technical Manual



Program Execution

1. Before executing PLZ, either copy PLZ.EXE and the program files from the
distribution disk to your computer hard disk, or execute PLZ from the
distribution disk. If you execute PLZ from the distribution disk, more execution
timeisrequired to read the data file and send it to each receiver.

2. Before executing PLZ, have power supplied to the receiver and the RS-232
communications cable attached to the computer and the receiver. Either COM1
or COM2 on the computer can be used. Only port A on the receiver can be used.

3.  Withthereceiver powered ON, start PLZ by typing the following command at the
DOS prompt: PLZ [ENTER]

The program defaults for PLZ.EXE are set to run amain program load from PC serial port
COM1 at 115200 baud on an VGA/EGA screen. Different options can be set by using the
following format:

PLZ -X -yy +z

<
Q.
=3
g
3
Q
®

where
-X isthe PC serial port (-2 for COM?2)
-yy can beeither :
-bt boots load instead of a main program load
-mn setsthe display for monochrome screen
+2z setsbaud rate wherey is an integer from 5-9:
+5 sets the baud rate to 9600
+6 sets the baud rate to 19200
+7 sets the baud rate to 38400
+8 sets the baud rate to 57600
+9 sets the baud rate to 115200
Multiple options may be selected, separated by a space. For example:
PLZ -mn -2 +5
selects COM?2 at a baud rate of 38400 and sets the display for monochrome.

DO NOT disconnect the cable from thereceiver or turn off the receiver until
the program completes execution.
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Once the program has begun execution, the following information is displayed on the
monitor screen:

ASHTECH Z-XI1I PROGRAM LOADER CSC1.1
>> SETTING UPINTERFACE TO THE RECEIVER
SENDING PROGRAM TO THE RECEIVER

1ST MEMORY LOADING

2ND MEMORY LOADING

The display shows the program loading status. The symbol >> points to the current
process step, and the step is highlighted.

The transmission status consists of two execution steps:

e The interface setup step where an RS-232 connection is established between
the receiver and the computer and the receiver is prepared to receive the
program data

e The program transfer step where the program data is transferred to the
receiver.

The receiver reprogram status consists of 2 stages, represented by 2 separate lines
1ST MEMORY LOADING
2ND MEMORY LOADING
When each stage is in execution, a percentage complete for that stage is displayed.
The stage is complete when the percentage indication is 100.

4. After the program has finished execution and returns to the operating system
prompt, disconnect the communications cable from the serial port and turn
the receiveprF using the power switch.

5. Reset the receiver’s internal and external memory.

6. The receiver firmware program has now been properly updated. To confirm
the new version, turn the receivadr. The new version appears in the lower
right corner of menu 0.

Warning M essages

Warning messages are displayed by the PLZ program to inform the user of potential
problems during the program execution. When the receiver is in the reprogramming
stages, the following message appears at the bottom of the screen:

Keep thereceiver turned on until the end of program loading!
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Do not turn the receiver oFF or disconnect the cable from the receiver until completion of
PLZ program execution. The receiver's main program will be corrupted, and a boot load
will be necessary.

Error Messages and Abnormal Termination

When errors are detected during program execution, PLZ displays an appropriate error
message and terminates the |oading process.
1. When the program datafiles are not found in the default directory, the following
message appears:
ERROR: FAILED TO FIND NAV.DAT FILE
Correct this error by loading the NAV.DAT and BIN.DAT filesinto the default
directory and restarting the execution of PLZ.
2. |f PLZ failsto establish communication with the receiver, the following message
appears.
ERROR: RS232 TRANSMIT PROBLEM PROGRAM LOADING FAILED
If this problem occurs, ensure that all of the program execution steps above have
been followed and both the power supply and cables are working. Also ensure
that the receiver is powered ON and that the cableis plugged into the correct port.
Restart the receiver and repeat the steps above. |If the problem recurs, call
Ashtech technical support.
3. Wheninvalid program datais transferred to the receiver, the message
INVALID CHECKSUM
may appear at the bottom of the screen.This can occur for either of 2 reasons:
e The baud rate is too fast for the computer serial port. Set a lower baud rate
(9600 suggested). Please refer to the Program Execution section.
« One of the .DAT files has become corrupted. Either recopy the files from the
disk or re-download the files from the Ashtech Bulletin Board.
In either case, a boot load is necessary. See below for instructions on boot
loading. If the problem continues, call Ashtech technical support.
4. If the program abnormally aborts at the SENDING PROGRAM TO THE
RECEIVER stage and does not load the program at all, it is likely that the baud

rate is too high for the computer. If this happens, the main program is now
corrupted and a boot load will be necessary. Exit the program using the [Esc] key

<
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and follow the boot procedure described below, then run the PLZ program at
alower baud rate.

Boot L oading

Once the program has started sending program data to the receiver, any abnormal
termination (power failure, program hang up, checksum errors) corrupts the main
program, and anormal main program load is no longer possible. In these cases, a boot
load is hecessary. Perform this as follows:

1. Exitthe PLZ program by using the [Esc] key on the computer.

2. Turnthe receiver OFF, then oN, while pressing the [0] key. The receiver
indicates that the main program has been corrupted by displaying the
following message

SERIAL PORT A HAS BEEN SELECTED. WAITING FOR MAIN
PROGRAM LOAD

If the Hose cable is connected to receiver port B, press and hold the [9] key
when turning the receiver back oN. Thefirst part of the message should now
read

SERIAL PORT B HAS BEEN SELECTED
3. AttheDOS prompt, enter: PLZ -bt [ENTER]

4. To reduce the baud rate, use one of the baud rate options described in step 3
of Program Execution; for example: PLZ -bt +7 runs the boot load at a baud
rate of 38400.

5. ThePLZ program should run normally at this point.
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Datums

The following transformation parameters from the Defense Mapping Agency are used by
GPS receivers to convert pseudo-ranged positions shown on Screen 2 from WGS-84 into
the desired datum. The datums have been compiled in atable (from Dept. of Defense
document SS-M/V-500, Rev. P, 16 Oct. 1991).

TableA.1: Datums

, Parameter Transformation
Rec’r Local Reference Differences Parameters
datum Geodetic Area L
codes System Ellipsoid (m) d X Y Z
a(m 1x1
(MO | (M) | (M)
ARF-M | ARC 1950 | Botswana, Clarke 112.145 |-0.54750714 |-143 |-90 |-294
Lesotho, 1880
Malazi, Swazi-
land, Zaire,
Zambia, Zim-
babwe
ARSM |ARC1960 |Kenya Tanza- |Clarke 112.145 |-54750714 -160 |-8 -300
nia 1880
AUA Austr. Austrdia, Tas- | Aust. -23 -0.00081204| -133| -48 148
Geod. 1966 | manialsland Nat'l.
AUG Austr. Australia, Tas- | Aust. -23 -0.00081204| -134| -48 149
Geod. 1984 mania Island | Nat'l.
BOO Bogota Columbia Int'l -251 -0.14192702| 307| 304 -318
Observa-
tory
CAl Campo Argentina Int’l. -251 -0.14192702 -148 136/ 90
Inchauspe
CAP Cape South Africa Clarke 112.145 | -0.54750714 -13§ -10 -29p
1880
CGE Carthage | Tunisia Clarke |112.145 | -0.54750714 -263 6 431
1880
CH Chatham | Chatham Int’l. -251 -0.14192702| 175 | -38 113
1971 Island, New
Zealand
CHU Chua Astrg Paraguay Int’l. -251 -0.14192702 -134 229 -29
COA Corrego | Brazil Int’l. -251 -0.14192702| -206| 172| -6
Alegre
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TableA.1: Datums (continued)

, Parameter Transformation
Rec'r Local Reference Differences Parameters
datum | Geodetic Area o
codes System Ellipsoid a(m) 1x 1¢* X Y Z
MO | (M) | (M)
EUR-A | European |Western Int’l. -251 -0.14192702| -87 -96 -120
1950 Europe; Aus-
tria, Denmark,
France, Ger-
many, Nether-
lands,
Switzerland
EUR-E | Europe Cyprus Int’l -251 -0.14192702| -104 -101 -140
1950
EUR-F | Europe Egypt Int’l. -251 -0.14192702| -130| -117 -151
1950
EUR-H | Europe Iran Int’l. -251 -0.14192702| -117| -132 -164
1950
EUR-J Europe Sicily Int’l. -251 -0.14192702| -97 -88 -135
1950
EUS European | Austria, Fin- Int’l. -251 -0.14192702| -86 -98 -119
1979 land, Nether-
lands, Norway,
Spain, Sweden
Switzerland
GAA Gandajika | Rep. of Int’l. -251 -0.14192702| -133| -321] 50
Base Maldives
GEO Geodetic | New Zealand Int’l. -251 -0.14192702 84 -22 204
Datum
1949
HJO Hijorsey |Iceland Int’l. -251 -0.14192702 -73 46 -86
1955
IND-A |Indian Thailand, Viet- | Everest 860.655| 0.28361364 214 836 308
nam
IND-M |Indian Bangladesh, |Everest 860.655| 0.28361368 289 734 25)7
India, Nepal
IFL Ireland Ireland Modified |796.811 | 0.11960023| 506| -122 611
1965 Airy
KEA Kertau W. Malaysia, |Modified |832.937 | 0.28361368| -11 851 5
1948 Singapore Everest
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TableA.1: Datums (continued)

, Parameter Transformation
Rec'r Local Reference Differences Parameters
datum | Geodetic Area o
codes System Ellipsoid a(m) 1x 1¢* X Y Z
* (MO | (M) | (M)
LIB Liberia Liberia Clarke 112.145 |-0.54750714 |-90 40 88
1964 1880
LUZ-A | Luzon Philippines, Clarke -69.4 -0.37264639 |-133 |-77 |-51
excl. Mindanao | 1866
Island g
MAS Massawa | Eritrea, Ethio- | Bessel 739.845 |-0.10037483 |639 |405 |60 é
pia 1841
MER Merchich | Morocco Clarke 112.145 |-0.54750714 |31 146 |47
1880
MIN Minna Nigeria Clarke 112.145 |-0.54750714 |-92 -93 122
1880
NAH-C | Nahrwan | Saudi Arabia Clarke 112.145 |-0.54750714 |-231 |-196 |482
1880
NAS-C | North North America | Clark -69.4 -0.37264639 | -8 160 176
American 1866
1927
(CONUS)
NASD |Alaska Alaska Clarke -69.4 -0.37264639 | -5 135|172
1866
NAS-E | Canada Canadaincl. Clarke -69.4 -0.37264639 |-10 158 187
Newfoundland | 1866
Island
NASN | Centrd Belize, Costa Clarke -69.4 -0.37264639 | -6 127 192
America Rica, El Salva- | 1866
dor, Guate-
mala,
Honduras, Nic-
aragua, Mexico
NAR North Alaska, Can- GRS 80 0 -0.00000016 |0 0 0
American | ada, Central
1983 America,
CONUS, Mex-
ico
OEG Old Egyp- | Eypt Helmert |-63 0.00480795 |-130 |110 |-13
tian 1906
OHA-M | QOld Hawaii Clarke -69.4 -0.37264639 | 61 -285 |-181
Hawaiian 1866

Datums A-3



TableA.1: Datums (continued)

, Parameter Transformation
Rec'r Local Reference Differences Parameters
datum | Geodetic Area o
codes System Ellipsoid a(m) 1x 1¢* X Y Z
MO | (M) | (M)
FAH Oman Oman Clark 112.145 |-054750714 |-346 |-1 224
1880
OGB-M | Ordinance |England, Isle |Airy 573.604 |0.11960023 |375 |-111 [431
Survey of | of Man, Scot-
Great Brit- | land, Shetland
ain 1936 Islands, Wales
PIT Pitcairn Pitcairn Island | Int’l. -251 -0.14192702| 185 | 165| 42
Astro 1967
QAT Qatar Qatar Int’l. -251 -0.14192702, -128 -283 22
National
QUO Qornoq South Greesn4 Int'l. -251 -0.14192702| 164 138 | -189
land
SCK Schwar- | Nambia Bessel 653.135 | 0.10037483| 616| 97 -251
zeck 1841
SAN-M | South Argentina, South -23 -0.00081204( -57 1 -41
American | Bolivia, Brazil, | America
1969 Chile, Colom- | 1969
bia, Ecuador,
Guyana, Para-
guay, Peru,
Venzuela, Trin-
idad, Tobago
TIL Timbalai Brunei, East Everest 860.655| 0.28361368 -680 691  -4¢
1948 Malaysia,
Sarawak, Sabah
TOY-M |Tokyo Japan, Korea, | Bessel 739.845 | 0.10037483| -128 481 664
Okinawa 1841
ZAN Zanderij Surinam Int’l. -251 -0.14192702 -26% 120 -358
WGS72 | WGS 1972 WGS 72 -2.0 -0.3121057 O 0 -415
WGS84 | WGS 1984 WGS 84 0 0 0 0 0.0
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Supporting Software
CGRS Remote

CGRS REMOTE is a complete communications program for operating an Ashtech Z-12
CGRS receiver by remote control from a computer. Using Hay$®-compati ble AT-type
commands through modem or direct connection, users can imitate receiver front-panel
controls and displays to obtain status information, set tracking parameters, and download
and del ete data files from the receiver. This section describes the features of CGRS
REMOTE software, and explains how to set up the equipment and how to set the commu-
nication parameters in the computer and in the receiver.

- The Ashtech receiver you want to communicate with using CGRSREMOTE must have the Remote
Monitoring option installed. CGRS REMOTE worksonly with Z-12 CGRS receivers.

System Setup

The CGREMOTE.EXE program requires a communication link between the Personal
Computer (PC) and the Ashtech receiver. This link can be established with a direct con-
nection or a modem.
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Direct Communication Link

For direct communication, connect one of the COM ports of acomputer to one of the

receiver serial ports using an RS-232 full-handshake null modem cable or cable adapter.
1. Onthereceiver, go to Screen 4 and press Enter [€] to shift to data entry mode.

2. Highlight the field associated with the serial port being used (PORT A SETUP or
PORT B SETUP), and press Enter [€] to go to the PORT PARAMETER
SELECTION subscreen.

3. Withthe BAUD RATE indicator highlighted, pressthe[+] or [-] key to toggle
through the differential baud rates, and select one.

4. PressEnter [€] to save the setup and return to the main display, Screen 4.
5. Onthe computer, at the DOS prompt, type:
CGREMOTE [ENTER]

6. If the communication port and transmission parameters are set correctly, CGRS
REMOTE automatically polls the baud rate from the receiver and sets remote to
the same baud rate. The baud rate in the status line at the bottom of the screen
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7.

will be updated. If not, press [ALT]+[C] to access the Communication
Parameter screen and set the correct parameters.

Press [F10] to save the changes and return to the main window.

Modem Communication Link

For modem communication, connect one of the receiver seria ports and one of the
computer COM portsto their respective modems with a straight-through RS-232

cable.
1.
2.

10.
11.

12.

13.

14.
15.

16.

Apply power to the modems and to the receiver.

On the receiver, go to Screen 4, and press Enter [€] to shift to data entry
mode.

Highlight the field associated with the serial port being used (PORT A
SETUP or PORT B SETUP), and press Enter [€] to go to the PORT
PARAMETER SELECTION subscreen.

With the BAUD RATE indicator highlighted, pressthe[+] or [-] key to
toggle through the differential baud rates and select one.

Press Enter [€] to save setup and return to main display of Screen 4.

In Screen 4, highlight MODEM SETUP and press Enter [€] to go to the
MODEM SETUP subscreen.

Highlight PORT and press|[+] or [-] to toggle through port A or B and select
the port connected to the modem.

Highlight TYPE, select the type of modem being used (presently, the
receiver supports only Telebit modem), and press Enter [€] to save the
changes and return to Screen 4

In Screen 4, highlight SUBCOMMANDS, and press Enter [€] to go to the
subcommands subscreen.

Enter the command 191, and press any key to return to Screen 4.

Cycle the power of your receiver oFf and ON to initialize the modem with
the required parameters.

During initialization, verify on the receiver screen the message: “Modem
Initialized.”

If the screen displays the message: “Can not init Modem”, then repeat this
step.

On the computer, at the DOS prompt, type: CGREMOTE [ENTER]

Press [ALT]+[C] to access the Communication Parameter Screen, and set
the correct computer COM port, baud rate, and transmission parameters.

Press [F10] to save the changes and return to the main window.
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17. Press[ALT]+[M] to accessthe Modem Parameters Menu and set the modem
parameters according to the manufacturers specifications.

18. Whilein the Modem Parameter Menu, press [F5] to define the modem
response strings.

19. Press[F10] twice to save the changes and return to the main screen.

20. Press[ALT]+[I] to send the modem initialization string.

21. Press[ALT]+[D] to dia atelephone number.

Program Operation

CGRS REMOTE stores all downloaded data in the current working directory. To
store GPS data filesin a different directory, you must change to that directory before
executing CGRS REMOTE. To execute CGRS REMOTE, at the DOS prompt, type:

CGREMOTE [ENTER]

CGRS REMOTE obtains the initial configuration from thefile called
REMOTE.CNF and reads the dialing information from the file PHONENUM.LST.
REMOTE.CNF contains the communication parameters, the modem control and
response parameters, translation and transfer parameters, and menu attributes. (For
details on the information contained within thisfile, see Input Files Used by CGRS
REMOTE). In addition, CGRS REMOTE polls the baud rate information from the
receiver and sets remote to the same baud rate.

e
i=}
°

Q

=
@

&

=

2

@

communication ports and transmission parameters (data bits, stop bits, and parity) are defined

== The baudrate setting completes successfully only for a direct communication link and only if
correctly.

Upon completion of thisinitialization, users will observe:

Receiver Response

Remote Command

ALT+<H> for Help | COM2:019200:N,8,1 | CAPTURE QFF | FULL | OFF-LINE

PC0069

FigureB.1: Receiver Response Screen
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Thisisthe main window (or chat window) through which users can direct the CGRS
REMOTE program functions.

The screen comprises three sections: Receiver Response, Remote Command, and the
status line located at the bottom of the screen. Direct commandswill be echoed in the
Remote Command areas. Any response by the receiver are displayed in the Receiver
Response area.

CGRSREMOTE queuesin a buffer all charactersthat you type and does not send them to the
receiver until you press[ENTER]. The [BACKSPACE] character erases charactersand the up
arrow key repeatsthelast command sent. The format of the data displayed in the Receiver Response
area and the Remote Command ar ea depends on the setting of the[ALT]+[T] Screen.

StatusLine

The status line appears at the bottom of most CGRS REMOTE screens:
[ALT]+[H] for Help | COMn:bbbbbb:p,d,s | CAPTURE ccc | dupp | [II-LINE
Thefields are defined in Table B.1.

TableB.1: CGRS REMOTE Screen Descriptions

Field Description

n Communication port currently active.

bbbbbb Communication speed.

p Parity ([n]one, [o]dd or [€]ven).
d Data bits (7 or 8).
S Stop bits (1 or 2).

cce Capture mode (ON or OFF)

dupp Duplex (FULL or HALF).

11 ON-LINE or OFF-line.

Remote Setting Commands

All screens and menus from the CGREMOTE.EXE program are accessed using com-
mands with an [ALT]+[key] format from the main window. These commands are
summarized in the Command Summary section; they are described in detail in this
section and in the Ashtech Receiver Related Screens and Miscellaneous Commands
sections.
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Help: Remote Command Menu Screen
[ALT]+[H] Command

From any window, access the Remote Command Menu by pressing [ALT]+[H];
observe, typically:

Remote Command Menu
SET up REMOTE DIRECT SETTING COMMAND
Auto Poll Recv. Baud Rate Fi@|Reset Receiver Unit SPASHS . INI . x.y.z.u
Communication Parameters ALT-C|Reset Parameters To Default SPASHS .RST
Modem Parameters ... ALT-M|Data Recoding Interval SPASHS  RCI . ddd.d
Transfer Parameters ALT-0 |Recording Elevation Mask $PASHS . ELM.dd
Translation Parameters ALT-T |Provide Site Name SPASHE , SIT . xxxx
Capture LOG. File Hame ALT-L|Set Port x to d ¢haud coded SPASHS .SPD.x.d
Mrite Configuration File ALT-UW|Output str thru Port x SPASHS . OUT . x.str
Mindow Attributes ... ALT—A |Output NMEA str thru Port x SPASHS . NME.str.x.sw
Phone dial Up ... ALT-D |RTCM Base Diff thru Port x SPASHS .RTC.BAS . x
Initialize Modem ... ALT-I |RTCM Remote Diff thru Port x SPASHS , RTC.REM. x
Hang Modem ... ALT-Z |Close Current File SPASHS  FIL.C
Exit the program ALT-¥ |Delete File d SPASHS .FIL.D.d
COMMUNICATION WITH RECEIVER REMOTE DIRECT QUERY COMMMAND é?
Receiver Parameter Set ALT-E |Receiver ID ... SPASHQ.RID g
Uiew Receiver Status ... ALT-S |MBEN Structure ... SPASHQ.MBN =
File Processing ... ALT-F |PBEN Structure ... SPASHQ.PEN S
Receiver Session Prog. ALT-P |SNAU Structure ... SPASHQ.SNHU Q
RTCM Setting & Display ALT-R|Port & Baud Rate Being Used ... $PASHQ . PRT 8)
ALT+<{H>:Help i F2:0FF | COMi:8384PA:N.8.1 | CAPTURE OFF | FULL | ON-LINE s
2
(]

FigureB.2: Remote Command Menu Screen

This help screen comprises 5 sections:

« SETUP lists commands associated with the setting of the communication
parameters, modem parameters, transfer parameters, receiver parameters,
capture mode, write configuration file, window attributes, and RTCM
parameters.

« COMMUNICATIONWITH RECEIVER lists commands associated with

the receiver status, the modem communication process, file processing, and
exiting CGREMOTE.EXE.

* CGRSREMOTE DIRECT SETTING COMMAND lists the most
commonly used Ashtech "$PASH"-format setting commands that allow
users to set certain receiver parameters remotely through the computer serial
port

+ CGRSREMOTE DIRECT QUERY COMMAND lists the most
commonly used Ashtech "$PASH"-format query commands that allow users
to request specific structure data from the receiver through the computer
serial port.

e STANDARD STATUSLINE (previously described).

The [ALT]+[key] format commands listed on this menu are described in
detail in this Remote Setting Commands section and in the sections Ashtech

Supporting Software B-5



B-6

Receiver-Related Screens and Miscellaneous Commands. The listed
"$PASH"-format (and all other "$PASH"-format commands) are described
in detail in the operation manual for your Ashtech receiver.

e To exit this screen, press [Esc].
Setup/Communication Parameter

Communication Parameters Screen, [ALT]+[C] Command

From the CGRS REMOTE main window, access the communication parameters pop-
up menu by pressing [ALT]+[C]; observe, typically:

Communication Parameters: COM2:019200:N,8,1 FULL Duplex

COMM Port BAUD Rate Parity Data Bits Stop Bits Duplex
com1 300 NONE 7 1 HALF
com2 600  0DD 8 2 FULL

1200  EVEN
2400
4800
9600
19200
38400
57600
115200

<ENTER> - Chosen <F10> - Accept <Esc> - Abort

PC0072

Figure B.3: Communication Parameters Pop-up Menu

The top line displays the current settings.
To change a parameter:
1. Highlight the item and press [ENTER]; each change is reflected in the top
line
2. Once all changes have been made, press [F10] to invoke the changes and

return to the main window, or press [Esc] to ignhore any changes and return to
the main window.

When communicating with an Ashtech receiver, you must select Parity NONE, Data Bits 8, and Stop
Bits 1.
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Receiver Parameter Setup

Receiver Parameter Setup Screen [ALT] + [E]

From the main window, access the receiver parameters pop-up menu by pressing
[ALT] +[E].

FIXED POSITION PARAMETER SETTING:
i A

n: Deg.Min.Sec

Lat: a° B' 0.86880008"" Rec.Int.: 3@8.8 Data Type: 3
Lon: W @° @' 0.888808" Min.svs = 1 Unhlthy SUs: N
Alt: + 8.888 <m> Elv.Mask: 18

PROJECT PACKAGE SETTIMNG:
Site Mame: 7777 Bess.No.: _ Month.Day: _ .
Ant. Hi.: B.8680 Rcv .Hame = Operator:

Ant. No.: Code:

SYSTEM COMMAND SETTING:
Reset Receiver: N Save User Parameter Ualues: N
Record Data: ¥ Retrieve User Set Up Hi |
Z Mode Switch: AUTO SWITCH Reset Memory: HNO

SUBSCREEN PARAMETER SETTING:
Close Curr. File: H Port A Baud: Jg488 Port ¢ Baud: 7688
Init Modem: N Port B Baud: 2688 Port D Baud: 2688
Block Size: 1 KB CLK steering: ¥

Sys.Comd. Subscrn Parns.:Toggle By PGUP-PGDN Change Fixed Pos.Dsp.Mode: <F1i>
ALT+{H>:Help i F2:0FF | COM1i:8384P8:N.8.1 | CAPTURE OFF | FULL ! ON-LINE
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Figure B.4: Receiver Parameters Pop-Up Menu

Fixed Position Parameter Setting

e Lat, Lon, Alt: Latitude, Longitude, and ellipsoidal height of the base station
reference mark

Rec. Int.: data recording interval for standard memory (not ring buffer)
e Min. SVs. minimum SVs to be tracked before data recording begins
e Elv. Mask: minimum SV elevation to begin recording data

« DataType: refer to DATA MODE in Table 4.11, “Screen 4, Receiver
Control Menu,” on page 75

* Unhlthy SVs: use unhealthy SVs in position computation? Y/N
Project Package Setting

« Site Name: four character code to identify reference mark

e Ant. Hi: antenna vertical height

¢ Remaining parameters are user-defined

Supporting Software B-7



B-8

System Command Setting

Reset Receiver: If set to Y, receiver will reset all user parameters to default
values when exiting this screen.

Record Data: data recording switch
Z Mode Switch: controls Z-tracking mode

Save User Parameter Values: not used, all user parameters are
automatically saved

Retrieve User Set Up: not used
Reset Memory: clears all data from memory

Subscreen Parameter Setting

Close Current File: setting to Y will close current file and open a new one

Init Modem: setting to Y will intialize modem at receiver location.
Initalizing modem will cause connection to be dropped. You have to re-
connect, after initalizing the modem.

Block Size: 1k, 4k, or 8k for downloading. Use 4k and 8k only with high-
speed digital connection

Port x Baud: baud rate for respective port
Clock Steering: clock steering on or off

Press F10 to send new parametersto receiver.
Setup/Transfer Parameter

ASCII Translation Setup Screen, [ALT]+[T] Command

From the main window, access the translation parameters pop-up menu by pressing
[ALT]+[T]. For the factory default parameters; observe:

ASCII Translation Setup

Local Echo: Y

Translation of CR on Send: CRLF
Translation of LF on Send: MASK
Received CR Translation:  CRLF
Received LF Translation:  MASK
Incoming Data Display: ASCII

<F10> - Accept <Esc> - Abort
PC0071

Figure B.5: Translation Parameters Pop-Up Menu
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This menu provides the data tranglation setup parameters during chat mode and has
no effect during protocol transfers. The range of each parameter and their descriptions

are listed below.
Table B.2: Parameter Range and Description
Parameter Range Description
Local Echo Y/N With local echo set to "Y", each key pressed will be
locally echoed to the display. If you see duplicated char-
acters (ffoorr eexxaammppllee), the remote system is
returning each character sent. For this case, set local echo
to"N".
Trandlation of CR on CRLF/CR/LF/ These parameters perform atrandation on the incoming
Send MASK and outgoing occurrences of the CR (carriage return) and
Trandlation of LF on LF (linefeed) characters. CRLF impliesthat the character
Send Received CR will be translated to the CR and LF characters, CR _%’
Translation Received LF implies translation to CR, LF implies translation to LF, g
Translation and Mask implies that the character will be masked: that =
is, removed from the data stream. “é,
Data Display ASCII/DECI- Incoming data will be displayed in either ASCII, Deci- §
MAL/HEX mal value of each character, or Hexadecimal value of ®
each character.

To change a parameter:
« Highlight the desired field and press [ENTER] until the desired setting is
displayed.
Once all changes have been made, press [F10] to invoke the changes and return to the
main window, or press [Esc] to ignore any changes and return to the main window.
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Setup/M odem Parameter

Modem Parameters Screen, [ALT]+[M] Command

From the main window, access the modem parameters menu by pressing [ALT]+[M].
For the factory default parameters; observe:

MODEM PARAMETERS

Initializing String: AT ~&F1"MEEAT ~S111=20"Me@EE
AT &D2&K0 V1 X1 S=0 EO Q0"Mee

Dialing Prefix: ATDT
Dialing Suffix: M
Hang-up Command: QEE+++EEEATHO™M

Auto Answer Command: @E@E+++@EEATSO=1"M

Time for Connect: 45 (Sec) Turnaround Time: 500 (ms)
Pause Between Redials: 5 (Sec) Modem Supports Protocol: Y
Number of Redials: 5

Mode ([P]EP, [H]ayes, [Aluto): P

DTR Low to Hang: Y

Delay Character: e

Delay Time: 500 (ms)

<Esc> - Abort Edit <F5> - Edit Modem Responses <F10> - Accept Changes
PC0073

Figure B.6: Modem Parameters Screen

To change a parameter:
« Highlight the desired field and type the desired value.

e Once all changes have been made, press [F10] to invoke the changes and
return to the main window, or press [Esc] to ignore any changes and return to
the main window.

e This screen allows users to specify the parameters for control of computer
modem. The top portion of the screen defines a set of strings to be sent to the
modem at various times (defined later in this section). These strings must
follow the command structure defined by your modem manual.

e The special character ~ defines the character to be treated as control key. For
example, *M will be translated to [CTRL-M]. To obtain the » character itself
as part of the command string, use .

The parameters on this screen are defined as:

e Initializing String - defines the string of commands to be sent to your
modem prior to each dial operation.
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« Dialing Prefix - defines the string of commands to be sent just prior to the
telephone number during dial operations.

< Dialing Suffix - defines the characters to be sent to the modem just after the
telephone number for dialing.

For example, a Hay@scompatible modem’s dial string appears like this:
ATDT 524-1527 [ENTER]

In this case, the dialing prefix is"ATDT" and the dialing suffix should be " M" (for
[ENTER)).

e Hang-up Command - defines the characters used to hang the modem up,
that is, place the receiver on-hook.

* AutoAnswer Command - defines the characters used to place the modem
in auto-answer mode.

« Timefor Connect - defines how long the program should wait for the
remote system to respond: the timer starts after the dial suffix is sent. If no
carrier is detected within the defined time, CGRS REMOTE assumes no
connect is made and increments the dial retry count by one.

e Turnaround Time - defines the time required to command an Ashtech
receiver and receive its response. This parameter can be phone line and/or
modem specific. For example, if your modem utilizes a special exchange
protocol to optimize large data bursts but delays for short bursts, the time
required from issuing a command to the remote (for example, obtaining
Ashtech receiver status, parameter, and FAT data) and obtaining the
response can increase. This parameter specifies a timeout criterion before
CGRS REMOTE assumes that the remote system did not obtain the
command correctly. Some suggested nominal times are: 200 milliseconds
for modems communicating via X.32 or X.42 protocols; 600-800
milliseconds for modems using the PEP protocol.

e Pause Between Redials - defines the delay time between two consecutive
attempts to dial and connect to a remote system.

e Modem Supports Protocol - [ not implemented in thisrelease] indicates
that the modem has been configured to support a protocol transfer. Some
modems gain transfer speed through this support but tend to queue large
amounts of data. When terminating a protocol transfer, however, these
modems do not immediately terminate the transfer when the termination
request is sent. They still need to dequeue the data that has been stored.
Thus, CGREMOTE.EXE needs to know if this data needs to be dequeued
when terminations occur. Specifying Y for this parameter will accomplish
this.

e Number of Redials - Defines the maximum number of attempts to dial and
connect to a remote system before terminating a dial sequence.
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* Mode ([P]EP, [H]ayes, [A]uto) - [not implemented in this release]

e DTRLowtoHang- (Specify y or n). Wheny is specified, CGRS REMOTE
drops DTR for approximately 500 milliseconds when disconnecting a
remote system.

» Delay Character - Specifies which character in the modem control strings
should be translated into a delay. The delay is defined by the parameter
DELAY TIME. The specified character is translated into a pause and the
actual character is not sent. For example, in the hang-up command string
shown above, there are six "@" characters, which will be translated into a
pause. With a delay time of 500 milliseconds (ms), the following will
transpire when the modem hang-up command is sent:

e 3 consecutive pauses of 500 ms (1.5-second delay)
e +++is sent to the modem via the COM port

e 3 consecutive pauses of 500 ms (1.5-second delay)
« ATHO [ENTER] is sent to the modem.

« Delay time - defines the amount to delay (in milliseconds) for each delay
character found in a modem string.

Setup/M odem Parameter
Modem Response Strings Screen, [ALT]+[M], [F5] Commands

To access the modem response menu, press [F5] while the modem parameters menu
is still active; observe:

MODEM RESPONSE STRINGS

Command Completion Response: 0K™M

Command Error Response: ERROR™M

Connect Failure Responses: 1)  NO CARRIER™M
2)  NO DIALTONE™M
3)  BUSY™WM
4)  NO ANSWER™M

Successful Connect Responses:

1) 300 BAUD CONNECT™M

2) 1200 BAUD CONNECT 1200"M
3) 2400 BAUD CONNECT 2400™M
4) 4800 BAUD CONNECT 4800"M
5) 9600 BAUD CONNECT 9600™M
6) 19200 BAUD CONNECT 19200"M
7) 38400 BAUD CONNECT 38400™M

<Esc> - Abort Edit <F10> - Accept Changes
PC0074

FigureB.7: Modem Response Menu Screen

To change a parameter:
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* Highlight the desired field, and type the desired value.

e Once all changes have been made, press [F10] to invoke the changes and
return to the Modem Parameters screen, or press [Esc] to ignore any changes
and return to the Modem Parameters screen.

e To return to the main window, press [Esc] again.

During CGRS REMOTE operation, the modem may return response codes as a result
of a command. These messages help CGRS REMOTE determine the status of the
communication link. For example, sometimes when dialing a remote system, the
remote system may already be handling a call. Some modems will indicate (with a
response message) that the remote is indeed busy; therefore, no connection could be
established. (These response codes should be documented in your modem operator's
manual.) The definitions used by CGRS REMOTE are:

e Command Completion Response - [ not implemented in this release]

e« Command Error Response - CGRS REMOTE looks for the error response
when initializing the modem (that is, when sending the modem initialization
string).

e Connect Failure Responses/ Successful Connect Responses- CGRS
REMOTE looks for both the connect failure and successful connect
responses while dialing a remote system. Upon unsuccessful connect, the
former responses should be returned. The successful responses are used to
set the computer port speed equivalent to the phone link speed. Therefore,
these responses must be different for each communication speed.

e Setup/Write Configuration File, [ALT]+[W] Command -CGRS
REMOTE maintains a run-time copy of all parameters stored in the
configuration file REMOTE.CNF (described in the section Input Files Used
by CGRS REMOTE). [ALT]+[W] allows you to you save to REMOTE.CNF
any changes made to these parameter settings. CGRS REMOTE uses the
new values each time it runs until you change them again.

To restore the factory default parameter values:

« Rename REMOTE.CNF or delete REMOTE.CNF from the directory
containing CGRS REMOTE.

e The next CGRS REMOTE runs, it automatically generates REMOTE.CNF
containing the default parameters.

e To save any changes made to the current settings, press [ALT]+[W] from the
main window.

 As CGRS REMOTE saves the settings, observe the message: writing
configuration file

The settings saved comprise:

e
i=}
°

Q

=
@

&

=

2

)

Supporting Software B-13



B-14

» Setup/Transfer Parameter: ASCII Translation Setup Screen, [ALT]+[T]
Command

e Setup/Modem Parameter: Modem Parameters Sdrelen]+[M]
Command

e Setup/Modem Parameter: Modem Response Strings Screen, [ALT]+[M],
[F5] Commands

e Setup/Transfer Parameters: Miscellaneous Parameters Screen, [ALT]+[O]
Command

e Setup/Window Attributes, [ALT]+[A] Command, display attributes
associated with each screen.

Communication with Receiver/Phone Dialup
Dialing Screen, [ALT]+[D]Command

From the main window, access the dialing screen by pressing [ALT]+[D]; observe,
typically:

NAME NUMBER BAUD P D S Dup

1 Ashtech BBS-19200 408-524-1527 19200 N 8 1 F
2 Another BBS 987-641-3210 19200 N 8 1 F

<E> - Edit Entry <D> - Dial Entry <A> - Add Entry
<Del> - Delete Entry <W> - Write List <F10> - Done
PC0076

Figure B.8: Dialing Screen

This screen displays the telephone numbers contained in the file PHONENUM.LST.
The left column contains the entry number for automatic dialing.

Dialing a Number. In the dialing screen, to dial an entry, highlight the entry and
press [D]. CGRS REMOTE then starts dialing by first setting the communication
parameters associated with the selected entry, initializing the modem using the
modem control strings (explained in the section Modem Parameters), and displaying
the message:

Initializing Modem

and then sending to the modem the dialing string which includes the dialing prefix,
phone number, and dialing suffix.
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During this process, a pop-up screen appears for the selected entry; for example:

Dialing: Ashtech BBS-19200
Number: 524-1527
Wait Time: 0
Redials: 0

PC0077

Figure B.9: Dialing Pop-Up Screen

Once the dialing string has been sent, the Wait Time timer is started. If the remote
system fails to respond properly or the call does not connect within the time specified
viathe Time for Connect parameter in the Modem Parameters Menu, the call is termi-
nated and the Redials counter is incremented. The call sequence isre-initiated if the
number of redials has not exceeded the Number of Redials parameter in the Modem
Parameters Menu.

To terminate the dialing sequence in process at any time, press any key, and respond
to the termination request prompt:

[Clontinue dial or [Q]uit?

Once the modem has established a connection, CGRS REMOTE again displays the
main window.

Editing a Dialing Entry.
In the dialing screen, to edit an entry, highlight the entry and press Enter [€]; observe
the pop-up editing screen, typically:
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Name: Ashtech BBS (19200)
Number: 408-524-1527
BAUD: 19200
Parity: N
Data Bits: 8
Stop Bits: 1
Duplex: F

PC0075

Figure B.10: Pop-Up Editing Screen (When Dialing)

To change an entry:

* Highlight the entry and make the appropriate changes. You can scroll
through the BAUD, Parity, Data Bits, Stop Bits, and Duplex settings by
pressing [ENTER].
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* Once all desired changes have been made, press [F10] to invoke the changes
and return to the dialing screen, or press [Esc] to ignore any changes and
return to the dialing screen.

e To return to the main window, press [Esc].

when forming the string to be sent to the modem for dialing. Therefore, the data entered in thisfield

== Theentry for Number isthe phone number that isinserted between the dialing prefix and suffix
must be acceptable to your modem.

Adding a Dialing Entry

In the dialing screen, to add an entry, press A to access the edit screen as described
above.

Deleting an Entry
In the dialing screen, to delete an entry, highlight the entry and press [DELETE].
Saving the Phone Numbers

CGRS REMOTE maintains a run-time copy of the disk resident file PHONE-
NUM.LST. In the dialing screen, to save any changes to the phone numbers, press W.

Exiting the Dialing Screen
Control is returned to the main window under the following conditions:
e PressindF10] or [Esc] from the dialing screen,

« Avalid connect is established when dialing a remote, or
e The number of redial attempts has exceeded the maximum.

Setup/Transfer Parameters

Miscellaneous Parameters Screen, [ALT]+[O] Command

From the main window, access the miscellaneous parameters by pressing [ALT]+[O].
For the factory default parameters, observe:

Miscellaneous Parameters
Protocol Transfers
Max Start-up Errors: 15
Max Consecutive Block Errors: 30
Max Total Block Errors: 100

<Esc> - Abort Edit  <F10> - Accept Changes
PC0078

FigureB.11: Factory Default Parameters
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To change a parameter:
< Highlight the desired field, and type in the desired value.

* Once all desired changes have been made, press [F10] to invoke the changes
and return to the main window, or

« Press [Esc] to ignore any changes and return to the main window.

In this release, the additional parameters which are supported apply only to Protocol
Transfers. These are the transfer of files via modem, as is done when downloading
receiver image files. These parameters define the maximum number of errors accept-
able prior to terminating a protocol transfer. The parameters can be adjusted to suit
noisier communication links but can cause the "time-out" of a transfer to grow con-
siderably. For example, in a xmodem transfer, a block error is generated (thus incre-
menting the error counters) when the remote system does not provide any data within
a given time frame (currently 350 times the time it takes to send one character). The
available parameters are:

e Max Start-up Errors - defines the maximum errors (or wait states of 1.5
seconds) before it is assumed that the remote system has failed to begin
protocol transfer.

* Max Consecutive Block Errors - defines the maximum number of
consecutive blocks in error. This is useful when the remote system is
downed for some reason; CGRS REMOTE will time-out and terminate
protocol transfer.

« Max Total Block Errors- defines the maximum number of blocks in error,
total, that is acceptable prior to terminating the transfer.
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Ashtech Receiver-Related Screens

The receiver-related screens apply only when the remote system is an Ashtech
receiver. These screens are defined in the following paragraphs. Each of these dis-
plays can be activated from the main menu or from one another by the key stroke
related to that menu. Control is returned to the main window when [Esc] is pressed.

Communication with Receiver/View Receiver Status

Receiver (Tracking) Status Screen, [ALT]+[S] Command

This screen combines information available from several receiver screens into one
display. It only provides information; users cannot set receiver parameters through
this display. For descriptions of the displayed parameters, see the operating manual
for your Ashtech receiver.

* From the main window, access the receiver status menu by pressing
[ALT]+[S].
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« CGRS REMOTE then attempts to establish communication between the
computer and the receiver.

* Until CGRS REMOTE establishes communication, observe:

RECEIVER STATUS. Station Name: GPS: -

SVPRN Recv type:
CHAN 1 2 3 4 5 6 7 8 9 10 11 12 NAV:

L1C S/N Channel:
L1P S/N

L2P S/N

Cnt L1IC  WARNING: 5 CONSECUTIVE BAD MESSAGES FOR RECEIVER MENU X

Cnt L1P

Cnt L2C

Elev

Az

URA

H1th

Fixed Position Navigation Solution
LAT: LAT: PDOP:
LON: LON: HDOP:
Ht: Ht: VDOP:
SVs: Count: TDOP:

PC0080

Figure B.12: Remote Screen

This is a blank display template with no data, and X in the WARNING message is 0,
1, 2, 4 or 9, depending on the screen data CGRS REMOTE is polling.
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When CGRS REMOTE establishes communication, it updates the data fields in the
display template with values from the various receiver screens; observe, typically:

RECEIVER STATUS. Station Name:0000 GPS: 094-16:51:05
SVPRN 30 20 32 19 12 3 25 14 15 31 29 18 Recv type: LM-XII
CHAN 1 2 3 4 5 6 7 8 9 10 11 12 NAV: 7A
L1 S/N SNF 030 055 099 048 SNF 041  Channel: 64
L2C S/N 005 033 099 017 013
Cnt L1 99 99 99 99 99  Num Files: 28
Cnt L2C -- N --  Free Memory: 89%
Elev 06 25 86 19 21
Az 227 046 266 199 285
URA 07 07 07 07 07
H1th 00 00 00 00 00
Fixed Position Navigation Solution
LAT: N 0 0 0.000000 LAT: N 37 22 22.310013  PDOP: 002
LON: E 0 0 0.000000 LON: W 121 59 51.677058  HDOP: 001
Ht: 0.0000 Ht: 75.4408 VDOP: 001
SVs: 5 Count: 10419 TDOP: 000

PC0079
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Figure B.13: Display Template

To return to the main window, press[Esc]. On thisdisplay:
* Station Name - same as SITE identifier on Screen 9

e GPS: ddd-hh:mm:ss - is the GPS day (same as Screen 4, subscreen
SESSION PGM) and the GPS time (hours:minutes:seconds - same as Screen
0)

« SVPRN andCHAN - same as sv (satellite PRN) and channel on Screen 0

e L1S/NandL2C SN (in this case) - same as s/n (signal-to-noise ratio) on
screen 1 and L2C on Screen 0

* Recvtype NAV, andChannel - same as: Screen 4, subscreen
SUBCOMMANDS, Code of command: 888; or Screen 8, system level
command 888.

Command 888 displays configuration identification:

e CntL1andCnt L2C (in this case) - same as epochs of continuous data on
Screen 1

« Elev, Az, URA, andHIth - same as elv (elevation angle), azm (azimuth
angle), ura (range accuracy), and hel (health) on Screen 1
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* NumfilesandFree Memory - same as, respectively, number of files and
EQHR (XX) avail on Screen 8

e Fixed Position: LATitude/lL ONgitudeHt (coordinates in degrees. minutes,
and decimal seconds; height in meters) - same as the POS line (in
degrees:decimal minutes) on Screen 4

* Navigation Solution: LAT/LON/Ht, SVs, PDOP, HDOP, VDOP, TDOP,
andCount - same as, respectively, LATitude/LONgitude/ALTitude, svs
(number of satellites), pdop, hdop, vdop, tdop, and first line position counter
on Screen 2

Tracking Mode
The lines of data for the S/N (signal-to-noise) and Cnt (epochs of continuous data)
parameters vary according to the receiver's current tracking mode:

e L1C for C/A code only on band L1

e L1Pfor P code on band L1

e L2Pfor P code on band L2
« L2C for codeless on band L2

CGRS Operationsand Technical Manual



Setup/Receiver Parameters

Settable Parameters Screen, [ALT]+[P] Command
Several parameters governing the receiver can be set from the receiver parameters
display (settable parameters menu).
« From the main window, access the settable parameters menu by pressing
[ALT]+[P]
« CGRS REMOTE then attempts to establish communication between the
computer and the receiver.
* Until CGRS REMOTE establishes communication, observe:

SITE INFORMATION

Lat: N 0 0 0.0000000 Station Name: Receiver SN:

Lon: W 0 0 0.0000000 Antenna Hght: 0.0000(m)

Antenna SN: :

Ht: 0.00000 Unhlthy SVs: N 1_'%)
e)
SESSION PROGRAMMING. Reference Day: 000 Offset Per Day: 00:00 g
Start End SPAN Ep Elev Min Data «Q
Session Type 5_5:
A OBTAINING CURRENT SETTINGS FROM REMOTE SYSTEM 0 =4
B 0 )
C 0:00:00 0:00:00 0:00:00 20 10 3 0 o
D 0:00:00 0:00:00 0:00:00 20 10 3 0
E 0:00:00 0:00:00 0:00:00 20 10 3 0
F0:00:00 0:00:00 0:00:00 20 10 3 0
G 0:00:00 0:00:00 0:00:00 20 10 3 0
H 0:00:00 0:00:00 0:00:00 20 10 3 0
I 0:00:00 0:00:00 0:00:00 20 10 3 0
J 0:00:00 0:00:00 0:00:00 20 10 3 0

TRACKING CONTROL. Auto Tracking Selection: Y
1 2 3 4 5 6 7 8 9101112 13 14 1516 ON OFF
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

PC0081

Figure B.14: Remote Established Communication

If CGRS REMOTE does not establish communication:
e It overlays this blank settable parameters menu with a message:

5 Consecutive Bad M essages for Reciver Menu X.

Where:
 Xis4,7or?9, depending on the screen CGRS REMOTE is polling
e The settable parameters information is not updated.

Supporting Software B-21



B-22

If CGRS REMOTE does establish communication; observe, typically:

SITE INFORMATION

Lat: N 37 21 59.988000 Station Name: QA_9 Receiver SN: 899
Lon: W121 59 59.982000 Antenna Hght: 0.0000(m)  Antenna SN: 212
Ht: 11.00000 Unhlthy SVs: N

SESSION PROGRAMMING. Reference Day: 100 Offset Per Day: 00:00

Start End SPAN Ep Elev Min Data
Session Time(GMT) Time(GMT) TIME Int Mask Svs Type
A 0:00:00 23:59:59 23:59:59 15 10 1 0
B 0:00:00 0:00:00 0:00:00 0 0 0 0
C 0:00:00 0:00:00 0:00:00 0 0 0 0
D 0:00:00 0:00:00 0:00:00 0 0 0 0
E 0:00:00 0:00:00 0:00:00 0 0 0 0
F0:00:00 0:00:00 0:00:00 0 0 0 0
G 0:00:00 0:00:00 0:00:00 0 0 0 0
H 0:00:00 0:00:00 0:00:00 0 0 0 0
I 0:00:00 0:00:00 0:00:00 0 0 0 0
J 0:00:00 0:00:00 0:00:00 0 0 0 0

TRACKING CONTROL. Auto Tracking Selection: Y
1 2 3 4 5 6 7 8 9101112 13 14 1516 ON OFF
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

PC0082

Figure B.15: Remote Established Communication

To change a parameter:
1. Highlight the desired field and type in the desired value.

2. Onceall desired changes have been made, press [F10] to send the changesto
the remote receiver and return to the main window, or press [Esc] to ignore
any changes and return to the main window.

If you send the change, CGRS REMOTE displays the message
« Sending Current Setting to Remote System

If communication with the receiver has been interrupted since you accessed the setta-
ble parameters menu, CGRS REMOTE displays:

« ERROR: Receiver did not accept requested changes. Try again!

e SITEINFORMATION, the top portion of the screen, allows users to set
parameters on receiver Screens 4 and 9:

e Latitude, Longitude,Ht (altitude) are th&®OS coordinates on Screen 4

e Station Name, Antenna Hght, Receiver SN, and Antenna Sn, - same as,
respectively, SITE identifier, HI Before, RCV#, and ANT# on Screen 9.

e Unhlthy SVs- same as Screen 4, subscreen POSITION

e Session Programming, the middle portion of the screen, acts the same as
receiver screen 4, subscreen SESSION PGM except:
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Session programming is disabled (that is, continuous recording) by setting the Refer-
ence Day to 000. (This replaces the INUSE parameter in the receiver’s session pro-
gramming.)

A particular session isdisabled by setting the Start Timeand End Time to 00:00:00.
(This replaces the session toggle in the receiver's session programming.)

The session times are automatically sorted by moving the cursor out of the middle
portion.

Checking is performed to ensure that no sessions overlap. In such a case, CGRS
REMOTE generates an error message and does not allow this information to be sent
to the remote receiver.

Checking is performed to ensure that the total time from the beginning of first session
to the end of the last session does not exceed 24 hours. If the time does exceed this
criterion, an error message is displayed and thisinformation is not sent to the remote
receiver.

Tracking Control, the bottom portion of the screen, is used to disable specific satel-
lites. These parameters correspond with receiver Screen 7. However, on this menu, a
satellite is toggled between selected and deselected by pressing [ENTER]. The dis-
play attribute related to a selected SV corresponds with that of the word on and dese-
lected with OFF.

Communication with Receiver/File Processing
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Receiver Files Screen, [ALT]+[F] Command.

CGRS REMOTE downloads each selected receiver file asa RAM image file (R-file)
which isacondensed version of the B-files, E-filesand S-files. Y ou must convert the
R-filesinto B-files, E-filesand S-files before further processing. (Refer to Converting
Receiver Fileslater in this section for details.) R-files are saved in the current direc-
tory. Whenever you download or delete receiver files, CGRS REMOTE creates, in
the current directory, aremote summary file called CGREMOTE.SUM describing the
delete or download process. If the current directory already contains a CGRE-
MOTE.SUM file, the new information is appended to that file. (For details, see the
paragraph Files Generated by CGRS REMOTE in this section.)

* From the main menu, access the receiver files menu by pressing [ALT]+[F]

CGRS REMOTE attempts to establish communication between the computer and the
receiver. If CGRS REMOTE does not establish communication within about 10 sec-
onds, it halts the attempt and displays the message:

5 Consecutive Bad M essages for Receiver Menu 8.
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If communication is established, observe:

« ONE moment receiver FAT being downloaded followed by a display of all
receiver files, including the active one, associated with Screen 8; for
example:

RECEIVER FILES
Total Files: 28

DESTINATION START END SIZE
TAG  FILE NAME  SITE SESS DAY/TIME(GMT)  DAY/TIME(GMT)  WORDS
9  R0000I92.094 0000 I 094/16:20:43 094/16:20:51 1377

10 R0000J92.094 0000 J 094/16:20:51 094/16:20:59 1511
11 R0000K92.094 0000 K 094/16:21:00 094/16:21:07 1416
12 R0000K92.094 0000 L 094/16:21:07 094/16:21:15 1377
13 R0000K92.094 0000 M 094/16:21:16 094/16:21:24 1458
14 R0000K92.094 0000 N 094/16:21:25 094/16:21:33 1712
15 R0000K92.094 0000 O 094/16:21:33 094/16:21:41 1377
16  R0000K92.094 0000 P 094/16:21:42 094/16:21:51 1620
17 R0000K92.094 0000 Q 094/16:21:52 094/16:22:00 1578
18  R0000K92.094 0000 R 094/16:22:00 094/16:22:07 1268
<PgUp> Free Memory: 89% <PgDn>

<F1> - Download Almanac
<CR> - Toggle Tag <F5> - Delete Tagged Files <F10> - Download Tagged Files

PC0083

Figure B.16: Receiver Files Commands

The commands (listed at the bottom of the screen) are available.

« [PgUp] displays the previous page (screenful) of file names. This key is
available when there are more than 10 files and the current page does not
display files higher on the list. When [PgUgp]not available, thfPgUp]
label is not displayed.

« [PgDn] displays the next page (screenful) of file names. This key is
available when there are more than 10 files and the current page does not
display files lower on the list. When [PgDn] is not available, the [PgDn]
label is not displayed.

e [F1] downloads an almanac file for use by the Multi-Site Mission Planning
program.

« [F5] deletes the selected files from the receiver and downloads the receiver
FAT again.

e [F10] downloads the selected files.

« [ENTER] toggles the selection of a given file with the cursor on the selected
file TAG

The DESTINATION FILE NAME column listing lists the name of the computer tar-
get R-file into which the selected receiver file will be downloaded. The file naming
convention is:
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tnnnnsyy.ddd

The fields are defined in the table below:

Table B.3: Fields

Field

Description

isthefile type, by default R for aRAM image file.

nnnn

isthe 4-character site name.

S

isthe session code (A-Z).

yy

arethelast two digits of the year.

ddd

isthe day of the year.

During the download, CGRS REMOTE displays the status of the process, as shown:

Messages:

Protocol:

Target File:

File Size:

Total Blocks:
Transfer Time:
Completed:

Byte Count:

Block Number:
Consecutive Errors:
Total Block Errors:

XMODEM
RQA_9A91.118
205096

1603
00:00:01

1%

3072

24

0

0

Note: Hit keyboard to interrupt!

Figure B.17: Remote Display Status

PC0086

If you press any key during the download, CGRS REMOTE haltsthe transfer and dis-

plays the message:

[Clontinue or [S]kip curr. file or [A]bort all?

Once afiletransfer is complete, CGRS REMOTE returns to the main window, and
the current directory contains downloaded files as well asthe REMOTE.SUM file.

Converting Receiver Files

CGHOSE -r Option

The RAM image files (R-files) downloaded from the receiver to the computer are a
condensed version of the B--files, E-filesand Sfiles. Y ou must convert the R-files
into B-files, E-files and S-files using the CGRS HOSE program before further pro-
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cessing. This conversion of filesin the computer uses the Download receiver files
option of CGRS HOSE. The CGRS HOSE display will look and, for the most part,
will act asif areceiver is connected.

Once R-files have been downloaded, return to the main menu, and exit CGRS
REMOTE.

At the DOS prompt, change to the directory containing the desired R-file
Run the program CGHOSE.EXE using the command:
CGHOSE -r rfilename [ENTER]
where rfilename is the name of the desired R-file.
Observe the following screen, typically:

Main Options:

A) Display receiver directory.

B) Download receiver files.

C) Change communication parameters.
D) Change destination path.

E) Reset for new receiver.
F) Read photogrammetry data.
G) Read almanac data.

H) Edit waypoints.

File Path: C:\GPPS\TUTOR.001 Receiver Type: LM-XII
Files: BEN = closed EPHM = closed Disk space: 16352 KB
SITE = closed BAUD: 38400 PORT: COM1

# NAME BYTES WEEK TIME  SES RCR ANT MMDD OPR CODE
0 RICK 11150 522 384479 A 514 113 RS_ASHTECH STATIC_

PC0084
FigureB.18: File Options
Select the option B) Download receiver files; observe:
DOWNLOAD TEMPLATE BEN file EPHM file SITE file
Y RICKA90.009 BRICKA90.009 ERICKA90.009 SRICKA90.009
Receiver Files:
NAME WORDS WEEK TIME SES RCR ANT MMDD OPR CODE
RICK 11150 522 284479 A 514 113 RS_ ASHTECH STAT_
<Esc> - ABORT OPERATION <F10> - Accept/Start Download
PCO0085

Figure B.19: Download Receiver Files

Ensure that the DOWNLOAD field associated with the file to be converted is Y (es);
if it shows N, thefile conversion will not proceed. Press[F10] to start the conversion.

When conversion is complete, CGRS REMOTE displays a summary of the process,
and the corresponding B-files, E-files and S-files appear in the current directory.
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Seismic Ring Buffer Screen

The Seismic Ring Buffer Screen can be accessed through the Receiver Files Screen.
To do this, press[ALT]+[F] to access the Receiver Files Screen, and then press [F8].
The Receiver Fast Buffer Info Screen will appear. The Receiver Fast Buffer Info
Screen extends compl ete remote control over the Seismic Ring Buffer.

The Fast Buffer Screen is divided into 3 sections. The upper section displaysinfor-
mation on the data type, the current number of records, the start and stop times, and
the total number of failures. These upper section fields are display-only and cannot
be manipulated.

The NUM. RECORDS field indicates the current number of recordsin the CGRS.
Note that once the ring buffer is full, this number will remain constant.

The START and END fields indicate the start and stop times of the data contained in
the ring buffer. Once the ring buffer becomes full, the start and stop times will begin
to “roll” forward.

The WORD SIZE field indicates the current number of words stored in the ring
buffer. Multiply this number by 2 to get bytes.

The TOTAL NUMBER OF POWER FAILS indicates how many power fails the
receiver has experienced.

The middle section of the Fast Buffer Screen contains parameters that can be set by
users. These include resetting the buffer, changing the buffer size, changing the
buffer recording interval, and changing the stop delay.

The Reset Buffer field allows the user to reset the ring buffer. Resetting the buffer
will clear all data currently stored in the receiver. Once the reset is complete, the
buffer will resume data collection. Press [F5] to send the parameters to the receiver.

The Buffer Size (MB) field allows the user to select the patrtition size of the ring
buffer. Before using this field, determine how many MB’s of memory your CGRS
unit has. Partitions must be made in MB steps. For example, if the CGRS unit has 10
MB'’s of memory, setting this field to 5 will designate 5 MB’s of memory for the ring
buffer, and 5 MB for conventional memory. Press [F5] to send the parameters to the
receiver.
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Thering buffer maintains only thelatest two hours of ephemerisdata. If the
recording interval and size selected will exceed two hours of data collection,
the ephemeriswill be outdated for the earliest portions of the data.

The Recording Interval (Sec) field allows users to change the recording interval of the
ring buffer. Values from 0.5 seconds to 999.5 seconds can be entered here.
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The lower section of the Fast Buffer Screen contains file parameter field that users
can set. These parameters include the download interval, the file name, and the par-
tial download start and stop time.

The Download Interval field allows usersto set the interval at which datawill be
downloaded. For example, if the ring buffer recording interval is set to 1.0 seconds,
setting the Download Interval to 5 secondswill result in aR file containing data every
5 seconds.

The FILE NAME field allows users to insert a 4-character identifier into the R file
name. Ensurethat the identifier entered does not exceed 4 characters. If asite name
of TEST isentered, the resultant R file will be named RTESTA97.106 where A isthe
session identifier, 97 is the current year, and 106 is the current Julian day. A site
name does not need to be entered in order to download data.

The PARTIAL START AND STOP TIME fields allow usersto download a particular

section of the ring buffer's contents. Enter a start time in the Partial Start Time
(GMT) field, and a stop time in the Partial Ending Time (GMT) field. Ensure that the
user-entered start and stop times are valid by comparing them with the reported start
and end times of the ring buffer memory. After the partial start and stop times have
been entered, press [F10] to partially download the ring buffer.

% Thering buffer will function only when data type 3 is selected. Refer to Screen 4, receiver control
menu.

RTCM Status Display

Setup/RTCM Setting and Display, [ALT]+[R] Command.

This screen allows you to set the RTCM (Radio Technical Commission for Maritime
Service) differential parameters (for Ashtech receivers with the Real-Time Differen-
tial Option) and to verify the status of the RTCM differential correction values.
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From the main window, access the RTCM status display by pressing [ALT]+[R].
CGRS REMOTE attempts to establish communication between the computer and the
receiver. Until CGRS REMOTE establishes communication, observe:

RTCM STATUS DISPLAY

RTCM Mode: Type: 0 Ref.ID: 0 Ref.Health: 0

Sequence NO: 0 Z-Count: 0.0 Frame Length: 0
Age: 0

SVPRN CQA: 0.00%

PRC Offset: 0

RRC

10DE OBTAINING CURRENT SETTINGS FROM REMOTE SYSTEM

S/UD

Message:

RTCM PARAMETER SETTING MENU

Output Port: RTCM Mode: OFF Ref.ID: 0 Ref.Health: 0

Speed: 0 MAX Age: 0 Reset: Quality: 0
Type: 0 0 0 O Type6: OFF

FREQ: 0 0 0 O SEQNU:

Message:

Mode,Port,Type6,Reset,Speed, SEQNU: Toggle by PGUP/PGDN Send:<F10> Exit:<ESC>
PC0087
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Figure B.20: RTCM Status

If CGRS REMOTE cannot establish communication, it flashes the message:

5 Consecutive Bad M essages for Receiver Menu 45.
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and returns you to the main menu. When CGRS REMOTE does establish communi-
cation, observe, typically:

RTCM STATUS DISPLAY

RTCM Mode: Type: 0 Ref.ID: 0 Ref.Health: 0

Sequence NO: 0 Z-Count: 0.0 Frame Length: 0
Age: 0

SVPRN CQA: 0.00%

PRC Offset: 0

RRC

10DE

S/UD

Message:

RTCM PARAMETER SETTING MENU

Output Port: RTCM Mode: OFF Ref.ID: 0 Ref.Health: 0
Speed: 0 MAX Age: 0 Reset: Quality: 0
Type: 0 0 0 O Type6: OFF

FREQ: 0 0 0 O SEQNU:

Message:

Mode,Port,Type6,Reset,Speed, SEQNU: Toggle by PGUP/PGDN Send:<F10> Exit:<ESC>
PC0088

Figure B.21: Established Communication (Remote)

e RTCM STATUSDISPLAY, the top section, displays the current status of
the RTCM differential corrections and associated parameters.

e RTCM PARAMETER SETTING MENU, the bottom section, displays
the RTCM differential parameters and allows you to set them.

e RTCM STATUSDISPLAY, These parameters are also available on
receiver Screen 5 if the differential option is available in the receiver, and on
Screen 4, subscre@IFFERENTIAL, RTCM format is selected.

* RTCM Mode, BASE or CGRSREMOTE - matches th®TCM field on
the top line of the receiver screen

e Sequence NO is SQNU, RTCM message sequence number

* Typeindicates the type of message to be generated or being received
* RefIDis STID, the reference station identification

e Z-Count isZCNT, the RTCM message Z-count

» Ref.Health is STHE, the reference station health

e Framelength isFLEN, the RTCM message frame length

e Agefor remote mode, shows the age of received messages in seconds

« CQA isQA, the communication-quality factor, defined as: (number of good
messages / total number of messages) * 100
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« Offset is the number of bits from the beginning of the RTCM byte in case of
bit slippage

*  SVPRN is the satellite PRN number

* PRC is the pseudo-range correction in meters. Negative numbers are shown
in inverse video

* RRC is the range-rate correction in centimeters per second. Negative
numbers are shown in inverse video

» |ODE is issue of data ephemerides

« S/UD is the scale factor and user-differential range error

« MESSAGE in remote mode, contains any special messages (Type 16)
received from the base station. Messages are scrolled automatically; the old
messages are pushed down. In the receiver this message appears in Screen
4, subscreen DIFFERENTIAL, subscreen RTCM OPTIONS MENU.

e RTCM PARAMETER SETTING Menu - These parameters are also
available through receiver Screen 4, subscreen DIFFERENTIAL.

e Output Port initially matches the receivetput on PORT A or output on
PORT B field of receiver subscreen DIFFERENTIAL.

e Reset, initialize RTCM - same as receiver subscreen SUBCOMMANDS,
Code of command: 737; or Screen 8, system level command 737.
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% The remaining parameters correspond to the receiver RTCM OPTIONS M ENU subscreen.

e Speed sets the number of bits per second issuing from the serial port. The
available speeds are 25, 50, 100, 110, 150, 200, 250, 300 and 1500. Default
is 50 bits per second. Not used in remote mode.

« RTCM Mode default is OFF; toggle it to BASE or REMOTE. This
parameter sets the receiver to operate RTCM differential in BASE,
REMOTE, or OFF (nonactive) mode.

«  MAX Ageis MAXAGE, in remote mode, specifies a maximum age, in
seconds, for messages. The user receiver uses differential messages which
are not older than MAXAGE. MAXAGE may be set to a value from 0 to
1199 seconds; default is 120; it is not used in base mode.

* Ref.IDis STID, the reference station identification supplied by the user. Can
be set to any number from 0 to 1023.

 Ref.Health is STHE, the reference station health. It can be set to a value
from0Oto 7.

* Quality is QAFREQ, in remote mode, allows evaluation of the
communication quality between the base station and the user equipment.
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QAFREQ may be set to any number from 0 to 999. Defaultsto 100. Not
used in base mode.

Type 6 enables or disables the output of type 6 messages.
SEQNU is SEQ, check or not for the sequence number in a message to be
sequentially to accept the RTCM message (used in remote mode only).

Type indicates the type of message that will be generated. The receiver can
generate message Types 1, 2, 3, 6 and 16. The default is 1.

% When PL1 codeisselected, Type 24 isdisplayed instead of Type 1.

FREQ specifies the period/frequency for message Types 1, 3, and 16. Each
can be set to a value that ranges from 0 to 99. 0 means no message is
generated. 99 generates a message continuously. A value from 1 to 98
specifies a number of minutes between transmissions.

MESSAGE contains an RTCM message (up to 32 characters long) to send
from the base station to user equipment. To do that, enter the FREQ value
directly under message Type 16, and type in the message.

To change a parameter, in the RTCM PARAMETER SETTING Menu section:

Using the arrow or [TAB] keys, highlight the desired field.

For the fieldOutput Port, RTCM Mode, Speed, Reset, Type 6, and SEQNU
use the [Page Up] and [Page Down] keys to toggle through the available
options.

For the fields MAX Age, Ref.ID, Ref.Health, and Quality, type in the
desired value.

Once all changes have been made, press [F10] to send the changes to the
receiver and return to this RTCM setting and display screen.

To exit this screen and return to the main menu, press [Esc].

Operational Notes

If CGRS REMOTE is communicating with the same receiver port currently defined
as the differential output port, it will not allow changing the differential mode to base
or remote unless you first change the RTCM Output Port parameter. CGRE-
MOTE.EXE will not accept a change to RTCM Mode and Output Port in the same
setting. Instead:

1.
2.

Set the port, and press [F10] to send the command to the receiver.
Set the mode and other desired parameters, and press [F10] again.
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The receiver does not accept changesto the MAX Age and Quality parameters when
it is set to base mode; abase receiver does not use these parameters. The sameistrue
for areceiver set to remote mode and the parameters Type 6, Ref.Health, Speed, and
FREQuency.

Miscellaneous Commands, [ALT]+A], [11, [Z], [L], [X].

All these commands work from the main window only, except for the attribute com-
mand which works from any display or menu.

Setup/Window Attributes, [ALT]+[A] Command.

To access the display attribute editing window, press[ALT]+[a]. Thisdisplay hasthe
following format:

[Normal Text]

This display allows users to change display (color and flash) attributes for the cur-
rently active display or menu only.

Communication with Receiver/Initialize M odem
Modem Initialization String [ALT]+[I] Command.

To send the modem initialization string to the modem, press[Alt]+[I]. Thisfacilitates
debugging the modem initialization string without using the dialing screen.

The modem must be in command mode.

Communication with Receiver/Hang M odem
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Modem Hangup Sequence [ALT]+[Z] Command.

To begin the modem hangup sequence, press [ALT]+[Z]. First the modem hang com-
mand is sent and, if DTR Low to Hang is set (see the paragraph Modem Parametersin
this section), DTR is dropped for 500 milliseconds.
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Setup/Capture Log Filename

Capture Mode [ALT]+[L] Command

If CGRS REMOTE is receiving real-time data through the communication port, this
command allows users to turn the capture mode oN and open afile to save thisinfor-
mation. Press[ALT]+[L]; observe:

Enter Name of LOG File

Filename:

<Esc> - ABORT <CR> or <F10> - ACCEPT
PC0090

Figure B.22: Capture Mode Screen

Type in the destination file name as desired.
e Press [ENTER] or [F10] to start the capture mode.
« The CAPTURE mode shown on the status line changas.to
* To close the file and turn CAPTURE moder, press [ALT]+[L] again.
e Communication with Receiver: Exit Remote, [ALT]+[XJommand.

e Pressing [ALT]+[X] from the main window terminates CGRS REMOTE
upon valid response to termination prompt.

Input FilesUsed by CGRSREMOTE

At program startup. CGREMOTE.EXE reads the files REMOTE.CNF and PHONE-
NUM.LST from the directory in which CGREMOTE.EXE resides. CGRS REMOTE
maintains defaults for these files whenever they are not present in that directory.
Thus, to return to the factory defaults for a file, simply rename, move, or delete it. To
regenerate these files, use [ALT]+[W] for REMOTE.CNF and W when in the dialing
screen for PHONENUM.LST.

REMOTE.CNF
The file REMOTE.CNF contains the configuration to be set at program start-up:

e Setup/Transfer Parameter: ASCII Data Translation Setup Parameters Screen,
[ALT]+[T] Command

e Setup/Modem Parameter: Modem Parameters Screen, [ALT]+[M]
Command
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e Setup/Modem Response String: Modem Response Strings Screen,
[ALT]+[M], [F5] Commands

e Setup/Transfer Parameters: Miscellaneous Parameters Screen, [ALT]+[O]
Command

e Setup/Window: Attributes, [ALT]+[A] Command, display attributes
associated with each screen.

These parameters can be changed only using the program CGRS REMOTE. Any
change made to these parameters will not be saved until you press [ALT]+[W] while
the main window is active.

PHONENUM .LST

The file PHONENUM.LST contains the phone dialing directory and is organized as
follows with three lines per phone entry:

Line 1: ENTRY NUMBER space ENTRY NAME

Line 2: 5 spaces PHONE NUMBER

Line 3: 5 spaces, BAUD, PARITY, DATABITS, STOPBITS, DUPLEX

This ASCII file is assumed to be both read and written by CGRS REMOTE and, as
such, there exists minimal checking on this file as it is read. You can change this file
either through the CGRS REMOTE dialing screen ([ALT]+[D] command) or through
an ASCII editor.
If you edit it in CGRS REMOTE, any changes will not be saved until you press W
while the dialing screen is active.
If you edit it using a program other than CGRS REMOTE, ensure that the correct for-
mat is maintained:
« Each ENTRY NUMBER in this file must be numbered sequentially, starting
from 1.
e The individual ENTRY NAME and PHONE NUMBER must not exceed 50
characters each. Lines 2 and 3 must start in column 6.
e The settings for BAUD, PARITY, DATABITS, and DUPLEX must be
separated by commas (no spaces) and must be valid (refer to Setting
Communications Parameters).
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Output Files Generated by CGRSREMOTE

CGRS REMOTE generates the file REMOTE.SUM. It is an ASCII file and contains a
summary of the results of Communication with Receiver/File Processing: Receiver
Files Screen, [ALT]+[F] Command. [ALT]+[F] allows you to access the receiver file
screen and download or delete files as needed. Every time a file is deleted or down-
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loaded, CGRS REMOTE creates the REMOTE.SUM file in the current directory. If
REMOTE.SUM already existsin the current directory, the new information is
appended to the end of the file. The download summary information contains the
name of the file, the file size in bytes, the session identifier, the file open and close
time and day, and the date and time when the download occurred. The delete sum-
mary information contains the name of the file and the date and time when the dele-
tion occurred. Following is an example of a summary file.

MENU-DOWNLOAD SUMMART: Mon Feb 08 13:39:16 1993
SITE: DIRECT CONNECT

FILE SIZE START END
NAME (Bytes) SES. DAY/TIME(GMT) DAY /TIME (GMT) STATUS
1 R7A01A93.039 17408 A 039/21:34:13 039/21:34:52 COMPLETE

MENU-DOWNLOAD SUMMART: Mon Feb 08 13:39:58 1993
SITE: DIRECT CONNECT

FILE SIZE START END

NAME (Bytes) SES. DAY/TIME(GMT) DAY /TIME (GMT) STATUS
2 RCARMA93.039 18944 A 039/21:34:53 039/21:35:34 COMPLETE
3 RTST_D93.039 18560 D 039/21:39:15 039/21:39:55 COMPLETE

MENU-DELETE SUMMART: Mon Feb 08 13:41:25 1993

Files deleted from remote System:
RTST_D93.039

PC0091

Figure B.23: Summary File Example

Command Line Options

CGREMOTE.EXE accepts these command line parameters. The command has the
following format:

CGREMOTE [option_list] [secondary_args]

-c num for automatic call and download of receiver data. The num

option represents the phone entry number. If numis set to O,
CGREMOTE.EXE assumes a direct connection.

- If the -g option isnot used with -c, all non-active files will be downloaded. A fileis active when the
receiver islogging data and islabeled -ACTIVE- on thereceiver filesmenu.

When -c is selected, the remote summary file REMOTE.SUM is either created (when
it does not exist) or is appended to with a summary of the download.
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-c num For automatic call and download of receiver data. "num" rep-
resents the phone list entry number.

-g hh.h Used in conjunction with -c to automatically download files
with closed less than hh.h hours prior to current receiver time.
NOTE: if -g not specified, then al files are downl oaded.

-d hh.h Used in conjunction with -c to automatically delete down-
loaded files. Files over hh.h hours old (by time of closure)
will be deleted.
- Fileswhich do not download correctly (that is, could not recover from errors), are not deleted from
thereceiver.
£
g
-h fname Used in conjunction with -c to create a HOSE.EXE batch file. P
g
-S Option for SCRIPPS: i.e,, delete output files if error during 5

auto-download

-cs numyl1/dl/h1:ml y2/d2/h2:m2
For automatic call and download selected files, which are be-
tween two specific times. "num" represents the phone list en-
try number. y- the year (4 digits), d -GPS day, h -GPS hour
(optional), m -GPS minute (optional).

-cp num dl/h1:ml d2/h2:m2 [interval
For automatic call and partially download ring buffer be-
tween two specific times with an optional interval. "num"
represents the phone list entry number. d -GPS day, h -GPS
hour (optional), m -GPS minute (optional). "[interval]" op-
tional download interval.

-cf num [interval] For automatic call and download full ring buffer with an op-
tional interval. "num" represents the phone list entry number.
"[interval]" optional download interval.

-ds num y1/d1/h1:m1 y2/d2/h2: m2

For automatic call and delete selected files, which are be-
tween two specific times. The format is the same as -cs op-
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-md dir

For example,

tion.

Option to change file naming convention. The file name ex-
tension (GPS day number) is taken from the opening of the
file instead of the closing of the file for both automatic and
menu file operations.

Option used in conjunction with automatic call. Will auto-
matically change receiver interface baud rate as same as PC
side

Option to choose a directory other than current working di-
rectory to store the files downloaded from receiver. "dir":
standard DOS format, may contain drive, directory, subdirec-
tory. (i.e. -md f:\database\rfile ) If user entry did not exist
upon the time, program prompt to create one

* CGREMOTE-C5-D 2.5-HS DECOMP.BAT [ENTER]

executes CGRS REMOTE in auto-dial and download mode, dialing phone
number entry 5 deleting all files over 2.5 hours old provided there are no
fatal download errors, setting up a batch routine to call CGHOSE.EXE for

expanding all files downloaded, and automatically deleting any created
computer target files corresponding to sessions haveing fatal download

errors.

Command Summary

The following is a list of the [Al]+[Key] commands.
[ALT]+[A] From any display, accesses the display attribute editing window.

[ALT]+[C] From the main menu, accesses the communication parameters menu.

[ALT]+[D] From the main menu, accesses the dialing screen.
[ALT]+[F] From the main menu, accesses the receiver files screen.
[ALT]+[H] From any display, accesses the help screen.

[ALT]+[I] From the main menu, sends modem initialization string to the modem.

[ALT]+[L] From the main menu, enables or disables the capture mode.
[ALT]+[M] From the main menu, accesses the modem parameters menu.

[ALT]+[O] From the main menu, accesses the Miscellaneous Parameters menu.
From the main menu, accesses the receiver parameters menu.

[ALT]+[P]
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[ALT]+[R] From main menu, accesses RTCM differential status and setup menu.
[ALT]+[S] From main menu, accesses current receiver tracking status screen.
[ALT]+[T] From the main menu, accesses the transl ation parameters menu.
[ALT]+[V] Beginsremote receiver firmware update..

[ALT]+[W] writesacopy of current changes to all parameters in the configuration
file REMOTE.CNF.

[ALT]+[X] From the main menu, terminates CGREMOTE.EXE upon valid
response to termination prompt

[ALT]+[Z] From the main menu, starts the modem hangup sequence
Troubleshooting

CGRS REMOTE maintains a communication speed as does the remote system; they
are independent. Therefore, CGRS REMOTE must have its communi cation speed set
the same as the receiver'sin order for communication to occur. If the computer is at
one speed and the remote system at another, no data can be properly exchanged.

Upgrading Firmwar e at a Remote Station

e
i=}
°

Q

=
@

&

=

2

)

The CGRemote program allows the user to update the firmware of aremotely located
station using his normal connection; i.e. a phone line with modem or other digital

link. Thisis made possible by temporarily storing the uploaded code into the

receiver's external memory. The reliability of this process is ensured because the
remote receiver will not begin executing the new firmware code until the new code
has been completely received and installed without error. Upon validation by the
remote station receiver, it will re-boot using the new firmware code and re-initialize
the modem. At this point the user can reconnect and resume normal operation with
the new firmware version in place.

Steps to update firmware at remote station

1. Obtain the firmware update files from Ashtech. Also be sure that you
received the program PLZM.EXE and that it is in your DOS path. The
receiver must have a minimum of 2 Mbytes of memory in order for the
firmware upload to be successful.

- Upgrading firmware will corrupt all observation data stored in receiver memory, so be sureto
download any important data befor e proceeding.

2. From the directory where the firmware files are stored, start the
CGREMOTE program from the DOS prompt.

3. Establish the connection with your remote site as you normally do.
4. Press ALT-V to begin the firmware update process.
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5. Choose XMODEM 1k block.
6. PressY to proceed with upload or N to cancel upload.

If you have not downloaded important data from receiver memory, thisisyour last chance to do so!

7. Theupload should begin and the progress will be noted on the screen. When
the upload is finished, press the escape key to exit back to CGREMOTE.
The remote receiver will re-boot at thistime. Wait about a minute before re-
establishing the connection to the remote site.

After re-connecting, you must go to the Alt-E screen, and clear the external memory. Any filesthat
remain in memory areunreliable, and must be cleared to prevent accidental use. Thereisno need to
clear theinternal memory.

Troubleshooting

1. If theupload fails for any reason, and you are disconnected, always wait
about a minute before re-establishing the connection to the remote site. The
remoter reciever will recover if thereisafailure.

2. |f the ALT-V option does not work, you need to make sure that the
PLZM.EXE programisin your DOS path, and that you are working in the
directory that contains the firmware update files.

3. Choose XMODEM 1k if you have a “good” connection and choose 128 byte
if you have a “not so good” connection. Choose 1k block first then if you
have problems completing the upload, switch to 128 byte block.
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CGRSHOSE

CGRS HOSE downloads data from the Ashtech Z-12 CGRS receivers. After the
receivers have collected the field measurement data, a cable is used to connect a
receiver serial port to acomputer serial port. Thislink isused to download the data.
When the download is complete, the files are ready for post-processing.

A second function of CGRS HOSE is to convert the files downloaded by CGRS

REMOTE to files that can be post-processed. Refer to the section "Converting
Receiver Files' in Appendix B for complete instructions for this function.

Input Data Files

When downloading measurement data directly from the receiver with a serial cable,
there are no input datafiles needed. CGRS HOSE extracts the data directly from the
receiver memory.

When using CGRS HOSE to convert files downloaded with CGRS REMOTE, those
fileswill be the input to the HOSE program. These files contain measurement,
ephemeris, and site identification datain a compressed format. They can be distin-
guished from other file types by the prefix "R" on the filename. For example, thefile-
name RBA SEA98.100 denotes a compressed file from station "BASE", collected as
session "A" in the year "98" on day "100" of that year.

Output Data Files
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The extracted satellite measurement data is saved as B-files (BEN files), satellite
ephemeris (orbit) datainto the E-files (EPHM files), and siteinformation into the S-
files (SITE files). If the Ranger 2 mode is selected in the receiver, then a C-file will
be downloaded instead of a B-file and E-file. Optionally, a photogrammetry datafile
and the almanac file can be downloaded, and a waypoint file can be downloaded,
edited, and uploaded back to the receiver.

Program Execution

In order to download the data, the receiver must be connected to the computer to
which the data will be transferred. This connection is made using the full handshake
null modem cable provided with the receiver. (The drawing for this cable is shown
on the last page of this section). One end of the cable plugs into the receiver viathe
RS-232 port labeled either Serial Port 1 or Seria Port 2 and the other end of the cable
plugs into the computer RS-232 serial port generally labeled COM1 or COM2.
CGRS HOSE will attempt to communicate via COM 1 at 38400 baud. If either of
these parameters differ for your computer, you may also specify the communications
port and/or the baud rate via the command line as described later or select the option
to change communication parameters.

Supporting Software B-41



To start CGRS HOSE, type the following command at the DOS prompt:
CGHOSE [CR]

The program momentarily displays the opening menu:

Program: HOSE Version 5.0.00 Releaser: 01/21/93

by
ASHTECH, Inc.
1170 Kifer Road
Sunnyvale, CA 94086

Copyright (c) 1988, 1989, 1990, 1991, 1992. A1l rights reserved.

PC0053

Figure B.24: Menu Screen

The opening menu is followed by status information. This status information
describes the program configuration (either the default or command-line selected).

If CGRS HOSE detects a communication problem, it displays an error message:
ERROR: Cannot initialize COMM port.

If this occurs, the only main menu option which can be executed is option C as dis-
cussed below.
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Main Menu and Display
The CGRS HOSE main menu is displayed below:

Main Options:

A) Display receiver directory. E) Reset for new receiver.

B) Download receiver files. F) Read photogrammetry data.
C) Change communication parameters. G) Read almanac data.

D) Change destination path. H) Edit waypoints.

File Path: C:\GPPS\TUTOR.001 Receiver Type: LM-XII

Files: BEN = closed EPHM = closed Disk Space: 16352 KB

SITE = closed BAUD: 38400  PORT: COM1

Installing RS232 driver on COM1

RS-232 Driver installed

<Esc> - Quit <CR> of <F10> - Accept
PC0052

Figure B.25: HOSE Main Menu

The main menu is composed of four sections:

1. Option selection section

2. Statusinformation section

3. Supplementary information section.

4, Quit/Execute section.
Users can select options by: 1) highlighting the desired option and pressing the [CR]
key or, 2) by directly pressing the letter associated with the option. The supplemen-

tary information section (the bottom portion of the screen) displays various informa-
tion depending on the option selected.

The middle section of the main menu is called the Status information section. Con-
tained in this section of the display are the following:

1. Dedtination file path and destination file names.

2. Available disk space.

3. The current communication rate.

4. Receiver type.

5. Active communication port of the target computer.
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The destination file names are entered viamain menu option B. Oncefiles have been
read from the receiver, these files become closed, requiring users to open another set
prior to the next read. The project subdirectory destination path may be changed via
option D, and the communication speed may be changed via option C.

Option Selection Section
The option selection section of the display provide users with alist of program
options:
1. Display Receiver Directory.
Download receiver files.
Change communication parameters.
Change destination path.
Reset for new receiver.
Read photogrammetry data
Read almanac data
8. Edit waypoints
To select an option, highlight it by using an arrow key, then press[CR] or [F10].
Users can also select an option by typing the letter associated with it; for example, to
select option A) Display Receiver Directory, type [A].
To terminate the program, press[Esc]. This provides aproper exit from the program,
ensuring that all files are properly closed.

N o g~ N
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Option A: Display Receiver Directory

Option A provides alisting of the files stored in the memory of thereceiver. The
directory information is displayed in the Supplementary information section of the
main display:

Main Options:
A) Display receiver directory. E) Reset for new receiver.

B

Download receiver files. F) Read photogrammetry data.

)
) )
C) Change communication parameters. G) Read almanac data.
D) )

Change destination path. H) Edit waypoints.

File Path: C:\GPPS\TUTOR.001 Receiver Type: LM-XII
Files: BEN = closed EPHM = closed Disk Space: _16352 KB
SITE= closed BAUD: 38400 PORT: COM1

# NAME BYTES WEEK TIME SES RCR ANT MMDD OPR CODE
0 RICK 11150 522 384479 A 514 113 RS_ASHTECH STATIC SITE
1 HWAY 24413 524 388009 B 514 113 RS_HIGHWAY BASELINE

PCO0058
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Figure B.26: Main Option Menu

Included in the directory information are the following:

Table B.4: Directory Information

Component Description

# Session Number (use this number when selecting files to be read from the receiver).

NAME The last site name entered by the receiver operator.

BYTES The number of bytes the file occupies in the memory of the receiver (NOTE: Thiswill
NOT be the size of thefiles stored on disk - the data files on disk will typically be
larger).

WEEK GPS week of thefile.

TIME Seconds of GPS week of thefile.

SES Receiver operator entered information.
RCR Taken from receiver menu 9; receiver serial number
ANT Taken from receiver menu 9; antenna serial number

MMDD Taken from receiver menu 9; month and day entered by operator
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Table B.4: Directory Information (continued)

Component Description
OPR Taken from receiver menu 9; operator'sinitials
CODE Taken from receiver menu 9; operator-entered comments

Option B: Download Receiver Files

This option calls up a selection screen similar to the following:

DOWNLOAD TEMPLATE  BEN file EPHM file  SITE file
Y RICKA90.009 BRICKA90.009 ERICKA90.009 SRICKA90.009
Y HWAYB90.025 BHWAYB90.025 EHWAYB90.025 SHWAYB90.025

Receiver Files:
NAME WORDS WEEK TIME SES RCR ANT MMDD OPR CODE

RICK 11150 522 384479 A 514 113 RS ASHTECH STATIC SITE
HWAY 24413 524 388009 B 514 113 RS HIGHWAY BASELINE
<Esc> - ABORT OPERATION <F10> - Accept/Start Download

PC0057

Figure B.27: Selection Screen

The bottom half of the screen shows the directory of the receiver files, while the top
half shows the automatically created names for the files to be created on the com-
puter. Each line of the top half corresponds with the bottom half.

Sessions may be selected or de-selected for downloading. If the SELECT columnis
set to [N], the file will not be downloaded. This screen also allows editing of the file-
names, either by changing the template field, or by editing the individua file names.
Users can move between prompts by using the arrow keys and TAB key (and
[Shift]+[ Tab] for reverse). Normal editing is provided within prompt fields: insert
using [Ing]; delete character using [Backspace], and then type in correct information.
When satisfied with the file selections and names, press [F10]. CGRS HOSE
attemptsto open all of thefiles prior to downloading. If any files already exist in the
current directory, amessage similar to the following is displayed:

e Opening output files for session 0
e File BRICKA90.009 already exists on disk.
e Do you wish to [O]verwrite or [Albort opening: O
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By pressing [A], CGRS HOSE terminates the file naming and downloading proce-
dure. By pressing [O], CGRS HOSE overwrites the existing file. Asthefiles are
being downloaded, the downloading status is displayed:

Main Options:
A) Display receiver directory. E) Reset for new receiver

B) Download receiver files. F

-

Read photogrammetry data.

C) Change communication parameters G) Read almanac data.

D) Change destination path. H) Edit waypoints.

File Path: C:\GPPS\TUTOR.001 Receiver Type: LM-XIT

Files: BEN = BRICKA90.009 EPHM = ERICKA90.009 Disk Space: _16352 KB
SITE= closed BAUD: 38400 PORT: COM1

Transferring SITEDATA file for session 0.
Transferring BEN/EPHM data for session 0.

% | Record | Nav |[Block | Errors
Read | Number | Msg | Total [Recovered

8.1 195 5 0 0

e
3
g
=
@
g
=
2

@

<Esc> - Quit

PCO0056

Figure B.28: Main Options menu

CGRS HOSE continuously checks the amount of free disk space available on the tar-
get disk. If, during any file transfer, thereis not enough space for the remaining data
to be transferred, the following message is displayed:

« Not enough free disk space for requested operation.

Many block errors signify that the baud rate for data transfer may be set too high. Use
CGRS HOSE option C, “Change Communication Parameters," to lower the baud rate.
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When the download is completed, a summary screen is displayed:

Download Summary

DOWNLOAD SUMMARY: Fri Jun 15 12:00:01 1990

DOWNLOAD SITE-FILE EPHM-FILE BEN-FILE

Y SRICKA90.009 ERICKA90.009 BRICKA90.009

N SHWAYB90.009 EHWAYB90.009 BHWAYB90.009

SESSION 0

Down Loaded to directory C:\GPPS\TUTOR.001

FILENAME ~ TOT_ERRORS RECOV_ERR EPOCHS NAVS ERROR_MSG

SRICKA90.009 0000 0000 N/A N/A NORMAL DOWNLOAD
ERICKA90.009

BRICKA90.009 0000 0000 2254 005  NORMAL DOWNLOAD
SESSION 1

Down Loaded to directory C:\GPPS\TUTOR.001

<PgUp> - Page Up <PgDn> - Page Down <Esc> - Done
PCO0055

Figure B.29: Download Summary menu

In addition to the [PgUp] and [PgDn] keys, the sand t keys may be used to scan
through the session summary. This summary is appended to the download summary
filein the current directory under the filename HOSE.SUM.
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Option C: Change Communications Par ameters.

Option C provides ameans of changing either or both the communi cation speed or
computer communications port. Upon selecting option C, the following selection
menu is displayed:

Menu: Change Communications Parameters

Current BAUD: 38400 Current COMM port: COM1
Select New BAUD: Select New COMM port:

300 com1

600 com2

1200
2400
4800
9600
19200
38400
56000
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112000

PC0054

Figure B.30: Option C, Change Communication Parameters

Move the cursor to the desired communication rate viathe arrow keys or by the letter
associated with the desired speed, and press [CR] or [F10].

This menu provides selectable baud rates which are available for a given receiver.
For receivers which are not capable of 56000 and 112000 baud, the menu will not dis-
play these selections. Move the cursor to the desired communication rate and/or
COMM port and press[CR] or [F10].
If the requested change does not occur due to an error, the following messageis dis-
played:

ERROR: While attempting to initialize the communications port, an RS-232

line status check indicates one of the following conditions:

1. Cablesnot connected properly;

2. Cables not fastened securely; and/or
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3. Receiver power not on.
e Ensure cables are connected (with FULL NULL MODEM) and
receiver power is on.
e Press any key when ready to try again.
Follow the instructions provided. If the message occurs repeatedly, then it is probable
that one of the following conditions exist:

1. Cables are connected to an incorrect port of the target computer.

2. The cable between the receiver and target computer is NOT a Full
Handshake Null Modem Cable.
3. Receiver is turnedrr.
4. The computer COMM port is not configured as a data communications
equipment (DCE) port. If the computer port is a data terminal equipment
(DTE) port, then use a full handshake cable or add a null modem adapter to
the CGRS HOSE cable.
If during file transfers a large number of checksum errors occur, the RS-232 connec-
tion may not be sound. To remedy the problem, tighten all connections, use a shorter
RS-232 cable (maximum length is 100 feet), decrease the communication rate, and/or
change communications ports on the receiver or computer, or both.
If power is removed from the receiver while CGRS HOSE is running, users will need
to restart the program.
Finally, Ashtech strongly recommends that you do not disconnect communication
cables from one receiver to another without using Option E Reset for new receiver.
Disconnecting the receiver cable without resetting the computer and receiver could
create problems with the computer data files.

Option D: Change Destination Path

This option will display a screen as follows:

Menu: Change File Destination
Drive: C

Directory path: \GPPS\TUTOR.001

<ESC> - ABORT OPERATION <F1> - DOS Shell <F10> - ACCEPT/DONE
PC0059

Figure B.31: Option D, Change Destination

To download data into a different drive and/or directory, enter the appropriate drive
and path information and press [F10] to accept the new directory path name. Option
E: Reset for New Receiver
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This option provides a means of properly switching from one receiver to the next
without having to restart CGRS HOSE. To use this option, select the option and fol-
low the instructions provided as shown below:

Main Options:

A) Display receiver directory. E) Reset for new receiver.

B) Download receiver files. F) Read photogrammetry data.
C) Change communication parameters. G) Read almanac data.

D) Change destination path. H) Edit waypoints.

File Path: C:\GPPS\TUTOR.001 Receiver Type: LM-XII
Files: BEN = closed EPHM = closed Disk Space: _16352 KB
SITE= closed BAUD: 38400 PORT: COM1

RS-232 Driver UNinstalled
Perform the following:
1) Disable power supply on current receiver;
2) Disconnect it from PC;
3) Enable power to new receiver; and

4) Connect RS-232 to new receiver.
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Press any key when ready

<ESC> - QUIT <F1> - DOS Shell <CR> or <F10> - Accept
PC0060

Figure B.32: Option E, Reset for New Receiver

Option F: Read Photogrammetry Data

Option F will read any photogrammetry data stored in the receiver memory. If this
option is selected and the receiver has no stored photogrammetry data, the following
message will be displayed:

Thereis not any photogrammetry data to read.

Thefile generated will either be named PHOTO.DAT or according to the file name
template given for session 0 of the file naming menu. Specificaly, if the template
name is used, then the photogrammetry datafile will be named P followed by thefile
name template.

Option G: Read Almanac Data

Option G will read any almanac data stored in the receiver memory. Choosing this
option will cause CGRS HOSE to automatically name and create the output almanac
datafile.

If thefile name generated by CGRSHOSE correspondswith onein thetarget directory, that file will
be overwritten.
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The output file name will be of the form ALMyy.ddd where, yy isthe year and ddd is
the day of the almanac. These dates are taken from the almanac data - not from the
computer’s internal clock.

Option H: Edit Waypoints

This option allows users to download waypoint files from the receiver or directly cre-
ate waypoint files. Start by turning oN the power to the receiver and connecting it to
the computer with an RS-232 cable. On the GPPS main menu, select option B)
Download Receiver, and from the CGRS HOSE menu, select option H:

Main Options:

A) Display receiver directory. E) Reset for new receiver.
B) Download receiver files. F) Read photogrammetry data.
C) Change communication parameters. G) Read almanac data.

D) Change destination path. H) Edit waypoints.

PCO0061

Figure B.33: Option H, Edit Waypoint

By selecting Option H, Edit Waypoints, users will see this screen in which to choose
waypoaint file to download:

Choose Way-Point File To Download

WAY-POINT FILENAME: *.way

PC0062

Figure B.34: Option H, Waypoint File to Download

Users can typein afile name or a specification such as *.way to summon adisplay of
al fileswith that extension. By pressing [CR], alist of all matching filesin the cur-
rent directory will appear:
Select afile to edit by highlighting its name and pressing [CR] again. Its file name is
displayed inthe WAY-POINT FILENAME field on the second line of the display; its
path is displayed on the next line.
« By specifying an existing file, its waypoints are displayed on the Route and
Waypoint Line (shown below) so you can edit them.
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* By entering the name of a new file, the screen remains blank so that users
can enter new waypoints. To summon a blank Route and Waypoint Line,
press the [F5] key.

Choose Way-Point File To Download.
WAY-POINT FILENAME: *.WAY

C:\GPPS\TUTOR.001

TEST.WAY DEMO.WAY

<F1> DOS  <F3> DOWNLOAD  <F5> CREATE  <F7> UPLOAD  <F10> SAVE
PC0063

Figure B.35: Waypoint File Name

Alternately, users can download a receiver file that contains waypoints and edit them.
To do this, press the [F3] key. This downloads all ninety-nine waypoints and displays
them on the Route and Waypoint Line. Unused waypoints have underscores or zero
fill.

These functions allow users to edit the waypoint lines:
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Table B.5: Waypoint Functions

Field Description
[CTRL-A] Adds awaypoint line.
[CTRL-D] Deletes awaypoint line.
[CTRL-P] Specifies a position in earth-centered cartesian coordinates.
[CTRL-C] Clearsthe current file.
[TAB] Moves the cursor to the next field.
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When the first line has been entered, press [CTRL-A] to add another waypoint line
for editing as shown below. Continue until all new waypoints have been entered:

Choose Way-Point File To Download.
WAY-POINT FILENAME: DEMO.WAY

C:\GPPS\TUTOR.001

ROUTE 00 00 00 00 00 00 00 00 00 00 00 00 00O 00 00 00 00 00 00 00
01 ONE_ N 37 1520.000 W 122 10 5.0000 0.000
02 N 0O 0 0.000 E 0 0 0.0000 0.000

<F1> DOS  <F3> DOWNLOAD  <F5> CREATE  <F7> UPLOAD  <F10> SAVE

Figure B.36: Editing Waypoint

PC0065

To delete aline, move the cursor to the line to delete and press[CTRL-D]. To clear all
waypointsin afile, press[CTRL-C]. Press [CTRL-P] to see a pop-up screen where
you enter awaypoint in earth-centered fixed-cartesian coordinates or in degrees and

decimal minutes:

Choose Way-Point File To Download.
WAY-POINT FILENAME: DEMO.WAY

C:\GPPS\TUTOR.001

ROUTE 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

01 ONE_ N 37 1520.000 W 122 10 5.0000 0.000
02 N 0O 0 0.000 E 0 0 0.0000 0.000
001 ONE

Lat N 37 15.333333
Long W 122 10.083333
ECF X -2706144.6645
Y -4302602.8901
Z 3840005.5734

<ESC> - ABORT <F10> - SAVE

Figure B.37: Clearing Waypoints

PC0066

After you enter the XY Z coordinates and press [F10], CGRS HOSE converts them to
latitude, longitude, and ellipsoidal height. It closes the pop-up screen and automati-

cally updates the Route and Waypoint Line.
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1. When you are finished editing the waypoint file, press[F7] to upload the
new waypoints to the receiver.

2. Press[Esc] to exit CGRS HOSE and return to the GPPS main menu.
3. Disconnect the receiver from the computer.

Quit/Execute Section

Normal Program Termination

Pressing the [Esc] key from the main menu will cause CGRS HOSE to terminate nor-
mally and exit to either the GPPS program or to DOS.

Troubleshooting
- If at any time during the execution of the program thereceiver does not respond to a command, the
screen is cleared and a message similar to the following is displayed:

ERROR: RS-232 receive problem

* Receiver has not responded to most recent command.
e Simply toggle the power on the receiver and run
¢ CGRS HOSE again.\

Status Registers:

e Modem Status Register:
e Clear To Send Change
e Line Status Register: Normal Status.

Press any key to continue...
If this occurs, follow the instructions provided.

When data will not download normally from the receiver, it may often be recovered
by the RAMDUMP procedure. To do this, connect the receiver to the PC, power the
receiveron, start CGRS HOSE, and from the CGRS HOSE main menu, press the
[F5] key 3 times. CGRS HOSE will download to a file named "RAMDUMP" (an
image of the receiver memory). After this is done, exit to DOS, disconnect the
receiver, then from the directory with the RAMDUMP file, use the command
CGHOSE-R RAMDUMP. From the CGRS HOSE main menu, download as if per-
forming a normal receiver download. CGRS HOSE will read the RAMDUMP file as
if it were in a receiver, and write the B-files, E-files and S-files to disk. If it is neces-
sary to perform a RAMDUMP on more than one receiver, use a separate subdirectory
for each one, then combine the data files and process.
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Advanced Program Options

Command Line Parameters
CGRS HOSE accepts the following command line parameters:

Table B.6: CGRS HOSE Command Line Parameters

Field Description
b To set communication rate (BAUD)
c To set communication port
? List options
a Auto download (use with caution!)
r Convert image files downloaded by remote program; convert ramdump file
e Executive overlay
i Ignore RS-232 status (use with caution)
z Exit program if data type from receiver isincorrect

These parameters can exist in any order, but their related parameters must follow
them in the same order; see examples.

CGRS HOSE, inits default configuration, attempts to communicate via COM 1 at
38400 baud. The default start-up configuration can also be set via these command
line parameters. To force CGRS HOSE to utilize COM2 at 38400 Baud, enter the fol-
lowing at the DOS prompt:

CGHOSE -c 2 [CR]
To initialize CGRS HOSE on COM1 at 9600 Baud, enter the following command:
CGHOSE -b 9600 [CR]

To start CGRS HOSE on COM2 at 9600 Baud, enter either of the following com-
mands:

CGHOSE -cb 2 9600 [CR] or CGHOSE -bc 9600 2 [CR]
To auto download a Rfile retrieved from the CGRS Remote Program, enter the fol-
lowing at the DOS prompt:

CGHOSE -a-r RBASEA98.100 where RBASEA98.100 is the name of the
RFile downloaded from CGRS Remote.

The command line parameter sare order -specific and must follow the order of the switches as shown
above.
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The executive overlay option is for those who wish to call Ashtech programs from
their own software. In general, most programs can call CGRS HOSE directly without
using it. Use -e only if the calling program is using too much memory to load CGRS
HOSE at a higher memory address.

This option informs CGRS HOSE that it was loaded over the space occupied by the
calling program and must therefore ensure that the calling program is restarted in the
same address space. When using thisoptionitisVERY IMPORTANT that the call-
ing program be able to save and restore its state. Ashtech recommends that userswho
are unfamiliar with this type of calling sequence NOT utilize this option. Misuse of
this option can cause undesirable effects.

Toinvoke the executive overlay option, users must follow the -e option with the name
of the calling program (provide complete path if the program is not in the current
working directory or DOS search path). For example,

CGHOSE -e MYPROG [CR]

@
Hose Cable g
The cable (full handshake null modem cable) that goes to the seria port can have é
either of the following pinout specifications. :
DB9
Male
1 -
2 RXD
3 XD
4 DTR (+12v)
5 GND
6 -
7 RTS
| 8 CTS
K N/C

9202G

Figure B.38: Serial Port Pin Diagram
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ASHTORIN

Ashtech’s ASHTORIN software converts Ashtech B-files, E-files, optional S-files,
and optional D-filesinto the RINEX (Receiver INdependent EXchange) format. This
allows data collected from receivers of different manufacturers to be combined.

Ensure that there is enough room to create afile on the specified drive; if not, ASH-
TORIN will terminate with an appropriate error message.

Input Data Files

ASHTORIN uses the Ashtech B-files, E-files, optional S-files, and optional D-filesas
input data.

Output Data Files

ASHTORIN can generate three different files: an Observation file, a Navigation file,
and a Meteorological file. Some applications require one Observation file and one
Meteorological file for each site per session; others require only the Observation file.
Only one Navigation file must be generated per session, as long as the converted E-
file spans the entire session.

Program Execution

Change to the directory containing the receiver files to be converted.
At the DOS prompt, type:
ASHTORIN [ENTER]
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to bring up the standard version screen followed by ASHTECH Source FilesRINEX
Target FilesMenu 2.1:

Menu 2.1 ASHTECH Source Files

Source Disk Drive: C
Source Directory: \DAY299\

Measurement File Name + Ext (B-File):
Navigation File Name + Ext (E-File):
Site File Name + Ext (S-FILE->OPTIONAL):
Descriptor File Name (D-FILE->OPTIONAL):

RINEX Target Files

Target Disk Drive: C
Target Directory: \DAY299\

Observation File Name + Ext:
Navigation File Name + Ext:
Meteorlogic File Name + Ext:

<F1> DOS Shell <F10> Done/Accept <Esc> ABORT Edit
PC0043

Figure B.39: Ashtech Source File Screen
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Ashtech SourceFiles

The top section, defines the Ashtech files that you want to convert. This section con-
tains the data entry fields:

Sour ce Disk Drive: and Source Directory

Initially, the volume and path from which ASHTORIN was executed (in this case,
C:\DAY 299). Move the cursor to the field to be change, and type in the desired file
location.

File Name + Ext: B-File, E-File, S-FILE(OPTIONAL), and D-FILE
(OPTIONAL).
RINEX Target Files
The bottom section, defines the RINEX files that will be created. This section con-
tains the following data entry fields:
Target Disk Drive: and Target Directory

Initially, the volume and path from which ASHTORIN executed (in this case,
C:\DAY 299). Move the cursor to the field to be changed, and typein the desired file
location:

File Name + Ext: Observation, Navigation and Meteorological.
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When typing in an ASHTECH Source measurement file name (for example, the sam-
ple B-file, BMAPRA90.299), ASHTORIN automatically fillsin the corresponding E-
fileand S-file namein its appropriate field and suggests a set of RINEX file namesin

the RINEX Target Files section:

Menu 2.1 ASHTECH Source Files

Source Disk Drive: C
Source Directory: \DAY299\

Measurement File Name + Ext (B-File): BMAPRA90.299
Navigation File Name + Ext (E-File): EMAPRA90.299
Site File Name + Ext (S-FILE->OPTIONAL): SMAPRA90.299
Descriptor File Name (D-FILE->OPTIONAL):

RINEX Target Files

Target Disk Drive: C
Target Directory: \DAY299\

Observation File Name + Ext: MAPR2991.900
Navigation File Name + Ext: MAPR2991.90N
Meteorlogic File Name + Ext: MAPR2991.90M

<F1> DOS Shell <F10> Done/Accept

<Esc> ABORT Edit
PC0044

Figure B.40: Menu 2.1 Screen

Ashtech recommends naming the RINEX output files with the O-suffix for the obser-
vation filename, N-suffix for the navigation filename, and M-suffix for the meteoro-
logical filename. This format follows the standard RINEX naming convention for

output files:
ssssdddf.yyt
where;
SSSS is a4-character station name designator.

ddd isthe day of the year of the first record.

—

vy isthe year.

—

isthe file sequence number to within aday.

isthefile type where O indicates observation file, N indicates

navigation file, and M indicates meteorological datafile.
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After the source files and the target files have been entered and the correct drive and
directory established, press [F10] to access the Program Options Menu 2.0:

Menu 2.0

Program Options:

A) File Input/Output Menu

B) Create RINEX Observation File

C) Create RINEX Navigation File

D) Create RINEX Meteorological File
E) Exit

<F1> - DOS Shell <F10> - Accept Selection
PC0045

FigureB.41: Menu 2.0, Program Options

This menu provides the options of:
a.  Return to the File Input/Output Menu,
2. Create Observation File,
3. Create Navigation File, o
4. Create Meteorological file.

To choose the desired option, use the arrow keys followed by [ENTER] or the [F10]
key, or pressthe letter for the desired action.

1. Tocreate an Observation file avalid B-file and E-file must be found.
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2. Tocreate aNavigation file avalid E-file must be found.

3. Tocreate aMeteorological file noinput files are required.

4. ASHTORIN creates an output file using the name you specify on Menu 2.1.
5. If theoutput file already exists, it is overwritten and the original file datais

destroyed. In addition, avalid output filename must be entered to access the
appropriate option.

6. If the aboveinput file requirements are not met for a particular output file,
ASHTORIN will not allow you to enter that menu screen.

Option A: File Input/Output Menu

When selecting this option, the software returns to the ASHTECH Source Files/
RINEX Target Files menu screen, typically after an Ashtech-to-RINEX conversionis
completed.
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Option B: Create RINEX Observation File
1. Select Program Option B; observe, typicaly:

Menu 2.2 - Rinex Observation File

Station Name: 2227
Station Number:

Observers Name: SDH
Observing Agency:

Agency Creating Current File:
Comments:

Receiver Type (ie: L-XII, M-XII, etc.): RANGER
Receiver Serial Number (last 4 digits): 696
Antenna Type (ie:Sensor Microstrip):

Antenna Serial Number (last 4 digits): 901
Type of Data 1 =1L1, 2 = L2: 0

Antenna Offsets: North  0.0000 (m) Slant Distance 1.7390 (m)
East 0.0000 (m) Radius 0.0000 (m)
Delta Vertical 0.0000 (m)

A11 Optional Headers: N

<F1> DOS Shell <F5> Accept/Return <F10> Process <Esc> ABORT Edit
PC0046

Figure B.42: Menu 2.2

In this screen:

2. ASHTORIN automatically extracts from the B-file and displays the current
siteidentifier in the Station Name data field and the Type of Datain the
corresponding field.

3. If the current directory contains avalid S-file associated with the B-file
selected, ASHTORIN automatically extracts from the S-file and displays, in
the corresponding field, the Observers Name, the receiver type, the receiver
serial number, and the slant distance.

4. Menu 2.2 (Figure B.24) consists of four sections:

e Agency Information

e Equipment and Data Information
* Antenna Offsets Information

e All Optional Headers selector

Any of the entries can be changed and any of the other fields completed in these sec-
tions as desired.

The most recent entry to the fields Station name, Agency Creating Current File, and
Comments applies globally to the following screens:
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* Menu 2.2 - RINEX Observation File
* Menu 2.4 - RINEX Navigation File (except Station Name)
* Menu 2.3 - RINEX Meteorological File

Agency Information (Top Section)
Station Name

Initially contains the site identifier of the first epoch from the B-file; in this case ????.
It can contain up to 60 alphanumeric characters.

Observers Name

Is from the S-file (if any), in this case, SDH,; means that no name was entered in
the receiver.

Station Number
Optionally, up to 20 alphanumeric characters.
Observing Agency

Optionally up to 40 alphanumeric characters identifying the agency that surveyed the
point.
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Agency Creating Current File

Optionally up to 20 alphanumeric characters identifying the organization post-pro-
cessing the data.

Comments

Optionally up to 60 alphanumeric characters for other relevant and noncomputational
data.

Equipment and Data I nfor mation (Second Section)

Receiver Type

Initially displays the parameter from the S-file (if any); in this case, RANGER. It
identifies the equipment used in the survey.

Receiver Serial Number

Initially displays the parameter from the S-file (if any); in this case, 696. Ashtech rec-
ommends at least the last three digits of the serial number of the equipment used in
the survey.

Antenna Type
Fill this optionally, as required.

Antenna Serial Number
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Initially displays the parameter from the Sile (if any); in this case, 901. Ashtech rec-
ommends at least the last three digits of the serial number.

Type of Data

Displays the parameter from the B-file; in this case, 0. The data type affects subse-
guent post-processing of the RINEX Observation file. Possible values from the B-file
are:

Table B.7: B-File Parameters

Field Description
0 Code phase only
1 C/A L1-only data
2 C/A L1 and codeless L2
3 C/A and P-codeon L1
4 C/A onL1landP-codeonlL?2
5 C/A, P-codeon L1, and P-code on L2

Antenna Offsets (Third Section)

North, East, Radius, and Delta Vertical

Initially default to zero meters. Slant Distance isinitially at least 0.0001 meter
because it must exceed the radius for antenna height computation. If ASHTORIN
finds an S-ile, Slant Distance is the value therein; type in accurate data to achieve
valid resultsin post-processing.

All Optional Headers (Bottom Section)

The default is No and puts the required header information in the observation file
(that is, RINEX version number and type-through time of last observation). If you
type Y es, in addition to the standard information, ASHTORIN first scans the entire B-

file so that it can report the number of satellites which were recorded and, for each
satellite, its PRN and number of observations of each measurement.

The Observation file will take this form where the optional header informationis

shaded:
OBSERVATI ON DATA RI NEX VERSI ON/ TYPE
ASHTORI N
21- VAY-92 12: 23 PGM RUN BY/ DATE COMVENT
CN1 MARKER NAME
MARKER NUMBER
PHG OBSERVER/ AGENCY
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358 LM X1 2 6FP3 RECH#/ TYPE/ VERS

ANT#/ TYPE
-2691570. 0600 -4301212.2700 3851725.6600 APPROX PGCSI TI ON XYZ
0. 0001 0. 0000 0. 0000 ANTENNA: DELTA H E/N

N

1 1 WAVELENGTH FACT L1/2
2

6 L1 L2 C P2 D1 D2 #/ TYPES OF OBSERV

5 | NTERVAL
1991 10 24 18 15 5.000000 TIME COF FI RST OBS
1991 10 24 19 20 0.003000 TIME OF LAST OBS

5 # OF SATELLITES

3 780 780 780 780 780 780 PRN / # OF OBS
16 780 780 780 780 780 780 PRN / # OF OBS
17 780 780 780 780 780 780 PRN / # OF OBS
20 780 759 780 759 780 759 PRN / # OF OBS
23 780 776 780 776 780 776 PRN / # OF OBS

END OF HEADER

91 10 24 18 15 5.0000000 0 5 3 23 20 16 17
0. 000898760

987687. 82319 769626. 25517  28569964.835  21075179. 767 -
320. 644

- 249. 829

3057595. 89416 1747946. 15115 31938240. 726 24443462. 043 -
2743. 328

-2137.674

-4425084. 60818 -3448117.14116 29845916.732  22351133. 402
3999. 467

3116. 498

-2913737. 44518 -2270439. 14116 29673527. 704 22178742. 396
2920. 611

2275. 824

1583846. 53119 1234162. 88717 28907100. 551 21412313. 564 -
707. 822

-551. 543
Processing the Conversion

1. When all datais properly entered, press [F10] to create the Observation file.

2. ASHTORIN indicates processing in progress by the message WORKING
and arotating line in the upper left corner of the screen.

3. Tointerrupt processing in progress press the [Esc] key; observe:
AreYou Sure (Y/N)?
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If you type N, ASHTORIN continues to process asif no interruption occurred.

If youtypeY, ASHTORIN aborts processing and returns you to Program Options
Menu 2.0 without finishing the RINEX Observation file.

When creation is complete, the system returns to Program Options Menu 2.0.
Option C: Create RINEX Navigation File

Select Program Option C; observe:

Menu 2.4 - Rinex Navigation File

Agency Creating Current File:

Comments:

<F1> DOS Shell <F5> Accept <F10> Process <Esc> ABORT Edit
PC0047

Figure B.43: RINEX Navigation, Option C

Agency Information (Top Section)

Agency Creating Current File

Optionally up to 20 alphanumeric characters identifying the organization post-pro-
cessing the data.

Comments

Optionally up to 60 alphanumeric characters for other relevant and noncomputational
data.

Processing the Conversion

When all datais properly entered, press the [F10] key to create the Navigation File
and return to Program Options Menu 2.0 (Figure B.41).

Option D: Create RINEX Meteorological File.

To create aMeteorological file, no input files are required, however ASHTORIN
extracts information from S-files and/or B-files (if present) as described later in this
section.
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Select Program Option D; observe:

Menu 2.2 - Rinex Observation File

Station Name:
Agency Creating Current File:
Comment :

PRESS - Preasure RHUMD - Relative Humidity
DTEMP - Dry Temperature ZWET - Wet Zenith Path Delay (for WVR data)

READING DATE TIME PRESS DTEMP ~ RHUMD  ZWET
(YMD) (utC) (mbs) (C) (%) (mm)

1 1992\12\18 22:54: 2 1010.0  20.0  50.0 0.0
2 1992\12\18  22:54: 2 0.0 0.0 0.0 0.0
3 1992\12\18  22:54: 2 0.0 0.0 0.0 0.0
4 1992\12\18  22:54: 2 0.0 0.0 0.0 0.0
5 1992\12\18  22:54: 2 0.0 0.0 0.0 0.0
6 1992\12\18  22:54: 2 0.0 0.0 0.0 0.0
7 1992\12\18 22:54: 2 0.0 0.0 0.0 0.0

8 1992\12\18 22:54: 2 0.0 0.0 0.0 0.0 L

9 1992\12\18  22:54: 2 0.0 0.0 0.0 0.0 3

10 1992\12\18 22:54: 2 0.0 0.0 0.0 0.0 g

>

<F1> DOS Shell <F5> Accept/Return <F10> Process <Esc> ABORT Edit “é)

PC0048 s

5

Figure B.44: RINEX Meteorological File, Option D ®

Station Name

Initially containsthe siteidentifier (if present) of the first epoch from the B-file. It can
contain up to 60 alphanumeric characters.

Agency Creating Current File

Optionally up to 20 a phanumeric characters identifying the organization post-pro-
cessing the data.

Comments
Optionally up to 60 alphanumeric characters for other relevant and noncomputational
data

Up to 10 READINGs are tagged by DATE (year\month\day) and TIME for the
defined data fields (PRESS - Pressure, etc.). The DATE and TIME columnsinitialy
display the current computer date and time, and the first READING line displays
standard conditions.

If an Sfilewas selected in Menu 2.1, ASHTORIN extracts the meteorological condi-
tions from the S-file into the bottom area of the menu. If an S-file was not specified,
ASHTORIN uses default meteorological parameters.

Make any corrections or additions desired.
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When all datais properly entered, press [F10], to create the Meteorological file and
return to Program Options Menu 2.0.

Option E: Exit

This option returns the system to DOS or the calling program.
Warning M essages

File seems to be Truncated

Means that the input file does not contain complete records (for example, afile with
incorrect format).

File Cannot be opened for reading
Means that the file name does not exist in the path declared.
File Cannot be opened for writing

Means that the file could not be written to (may be write protected).
Error Messages

Invalid Drive\Dir

Means that the directory path could not be found on the drive specified. ASHTORIN
will not continue until avalid "drive/dir" is specified.

Slant distance and\or radius out of range

Meansthat the radius input is larger than the slant distance to the antenna and the pro-
gram can not calculate the correct antenna height. ASHTORIN will not continue until
asmaller radius or alarger dant distance is entered.

Bendata file of incorrect format

Means the B-file was downloaded with a version of the CGRS HOSE program prior
to Version 4.1.00; such afile must be run through the CONVERT program (as
described in this chapter) before using ASHTORIN. If the data was downloaded from
areceiver using firmware version 6A or 6B, see the discussion in the CONVERT sec-
tion of this chapter. ASHTORIN will not work on data files collected using receiver
firmware versions prior to 6A.

Receiver frequency entry out-of-range

Meansthat anillegal valueisin the Type-of-Data entry.
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RINTOASH

RINTOASH converts RINEX observation, navigation and optional meteorological
filesinto Ashtech raw datafiles. These Ashtech files can then be post-processed with
GPPS software. Converting allows users to combine data collected through several
receivers regardless of the manufacturer. RINTOASH supports RINEX format, Ver-
sions1and 2.

Input Data files

RINTOASH uses RINEX-format observation, navigation and optional meteorologi-
cal filesasinput data. RINTOASH works properly only with data measured on an
exact interval.

Output Data Files
RINTOASH generates 3 files: an Ashtech B-file, E-file and Sile.
Program Execution
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1. Changeto the directory containing the RINEX filesto convert.
2. At the DOS prompt, type:
RINTOASH [ENTER]

to bring up the standard version screen followed by the file input/output
screen where users specify the names of the files to convert

3. Intheleft column, specify the RINEX input file names. Ideally, the RINEX
filesin the current directory will be named according to the standard RINEX
naming convention:

ssssdddf.yyt
where;

SSSS is a4-character station name designator.

ddd isthe day of the year of the first record.

f isthe file sequence number to within aday.

vy isthe year.

t isthe RINEX file type: O indicates the observation
file, N isthe navigation file, and M is the meteorol og-
ical datafile.

When you type avalid observation file name (e.g., ROV11011.910),
RINTOASH automatically creates a related name for the navigation file
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(e.g., ROV11011.91N) and for the optional meteorological file (e.g.,
ROV11011.91M). If the supplied names are incorrect, overtype them.

4. Intheright column, name the files you want to create. Ashtech strongly
recommends that you follow the standard naming convention:
tsssfyy.ddd
wheret isthe Ashtech file type; B indicates the observation file; E isthe

ephemerisfile; and Sisthe site file, and the other elements are as described
above for the RINEX convention.

If the RINEX input file name isin the standard format, you can easily
formulate the corresponding output file name in Ashtech format; e.g.,
RINEX OBS FILE ROV11011.910 rearranges to ASHTECH OBS.FILE
BROV1A91.101.

When you type in a B-file name, RINTOASH automatically generates the
related E-file and S-file names.

To change any hames that are not satisfactory, overtype them.
5. When the file names are satisfactory, press { F10].
6. RINTOASH then starts the conversion. Throughout the conversion,
RINTOASH displays;
PROCESSING NOW ... PLEASE WAIT

In the bottom window, RINTOASH reports the name of the file currently
being converted. When RINTOASH beginsto create the B-file, it indicates
processing in progress by the message WORKING and arotating line in the
upper left corner of the screen.

7. When the conversion is complete, RINTOASH removes all status messages.
The output files are now ready to be processed with the GPPS software. The
file names remain displayed so that users can modify them to the next
sequential site name.
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DATALOGR

Ashtech’s DATALOGR software logs data from the GPS receiver to the computer in
real-time. This module works only with those receivers which contain the real-time
output option.

Input Data Files
None.
Output Data Files

DATALOGR generates two output files on the target drive of the datalogging com-
puter. Thesefiles, aB-file and E-file, are directly usable by the Ashtech post-pro-
cessing software.

It should be noted that the program does not produce an S-file (or site file) which is
used to expedite automatic processing. Automatic processing can till be performed
without the S-file by entering antenna height data when the project file is edited.

Program Execution
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In order to receive the data, the GPS receiver must be connected to the computer to
which the datawill be transferred. This connection is made using the full handshake
null modem cable provided with the receiver. One end of the cable plugsinto the
GPS receiver viathe RS-232 port and the other end of the cable plugs into the com-
puter RS-232 port labeled COM1 or COM2.

To start DATALOGR, at the DOS prompt, type:
DATALOGR[CR]
The screen shows adisplay similar to following:

PC Comm Port: 1 Communication Rate: 9600 BAUD

Target Disk Drive: C Free Disk Space: 8640 Kbytes
Target Directory: \GPPS\DAY165
Template: A90.165 B-File: ---closed--- E-File: ---closed---

<Esc> To Exit <F1> DOS Shell <F10> Start
PCO0049

Figure B.45: DATALOGR Screen

The display shows three sections, each in a separate box. They are:
1. Communications
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2. Target System
3. StatusInformation

In the communications section communications parameters can be selected; that is,
communication port 1 or 2 (for COM1 and COM2, respectively) and communication
speed. To select the communication speed, pressthe [PgUp] or [PgDn] keys until the
desired speed appears.

The target system section allows for the selection of target disk drive, target directory
path, and target file names. Asin CGRS HOSE, the template prompt alows for the
entry of the"base" file name. Specifically, the information entered here will be used
to generated the target B-file and E-file names according to the recommended file
naming convention. At program start-up, the clock of the target computer is used to
generate the session, year, and day fields of the template; that is, only the 4-character
site name is not supplied.

The status information section is used to provide status information during communi-
cation with the receiver, and is blank for this example.

After the target file names have been entered, press [F10] to begin datalogging. At
thistime, DATALOGR checks that the named files exist and asks permission to over-
write them if they do exist, as shown below:

PC Comm Port: 1 Communication Rate: 9600 BAUD

Target Disk Drive: C Free Disk Space: 8632 Kbytes
Target Directory: \GPPS\DAY165

Template: 0514A90.165 B-File: B0514A90.165 E-File: E0514A90.165

File B0514A90.165 already exists on disk.
Do you wish to [Alppend, [0]verwrite, or a[BJort opening: 0
File E0514A90.165 already exists on disk.
Do you wish to [Alppend, [0]verwrite, or a[BJort opening: 0

PC0050

Figure B.46: DATALOGR Status

After the target files have been opened successfully, DATALOGR tries to establish
the datalink. If the datalink has not been established properly, the following mes-
sage appears in the status section:

ERROR: While attempting to initialize the communications port, an Ross
line status check indicates one of the following conditions:

1. Cablesnot connected properly (e.g., wrong receiver port);
2. Cables not fastened securely; and/or
3. Receiver power not ON.
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Ensure cables are connected (with FULL NULL MODEM) and receiver power is ON.
Press any key when ready to try again.

For proper operation of DATALOGR when connected to serial ports C or D of the Z-
12-R receiver, include the "-i" option (for example, type "DATALOGR -i").

Oncethedatalink is established, you will see a screen similar to:

PC Comm Port: 1 Communication Rate: 9600 BAUD

Target Disk Drive: C Free Disk Space: 8628 Kbytes
Target Directory: \GPPS\DAY165

Template: 0514A90.165 B-File: B0514A90.165 E-File: E0514A90.165

Installing RS232 driver on COM2
RS-232 Driver installed

Record Nav Total Block
Number Msg Errors
12 4 0

PCO0051

Figure B.47: DATALOGR, Optionii

e
i=}
°

Q

=
@

&

=

2

)

If either the record number or the number of navigation messages do not increase, one
of the following conditions exists:

1. Not enough satellites are being tracked by the receiver.

2. Anepoch interval has not transpired since the time the connection was
established.

3. The communication cableis not properly connected.

To end adatalogging session press[Esc]. The output fileswill then be closed and the
datalink will be terminated.

Command Line Options

If desired, you can execute DATALOG specifying the following command line

parameters:
Table B.8: Command Line Options
Command Description
? Lists options.
a Downloads an almanac file real time.
bS pacifies the communication rate (BAUD).
c Sets the communications port.
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Table B.8: Command Line Options

Command Description
f Updates FAT of the b, cfileat t (seconds) interval.
| Ignores the RS-232 status lines.
p Logs position data only.
n Do not poll COMM speed.
y Specifies the template name to be used for B & Efiles.

These parameters can exist in any order, but their related parameters must follow
them in the same order, as shown in the following examples:

Table B.9: Command Parameters

Command

Function

DATALOGR -?

The (-?) lists the command line options and provides a brief
description of what the command does.

DATALOGR -a

The (-a) option downloads an amanac filein real time. Thiscom-
mand istypically used on receiversthat don't have internal mem-
ory.

DATALOGR -b

The (-b) option sets the communication baud rate. To initialize
DATALOGR to 9600 baud, enter the following command:
* DATALOGR -b 9600 [CR]

DATALOGR -c

The (-c) sets the communication port to either COM1 or COMZ2.
To start DATALOGR on COM2, enter the following command:
* DATALOGR -c 2 [CR]

DATALOGR -f

The (-f) option allows you to set a time interval to write the EQF
marker. This causes the file to be closed every “N" seconds jn
order to protect against power outages that typically cause data
loss. To set the time interval to 10 seconds, enter the following
command:

* DATALGR -f 10 [CR]

DATALOGR -I

The (-I) options causes the status information coming through the
RS-232 connection to be ignored. Use this command with cau-
tion.

—

DATALOGR -p

The (-p) option causes the logging of only the position data when
the data is viewed using the filetool program the code observables
are not seen
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Additional System Information

This section describes unhealthy GPS codes and default parameters.

Unhealthy Codes

The unhealthy code used with GPS satellite identification consists of 2 hexadecimal digits.
They represent 4 bits each and need to be converted to a single 8-bit binary number. The
binary number is then broken so the 3 most significant bits represent the health of the data
(Table 3.1). The second grouping (5 hits) reflects the health of the signal (Table 3.2). For
example, to translate the code 3C (as displayed on the receiver):

First, writeit astwo 4-bit groups: 0011and1100

Then write as one 8-bit number: 00111100

Regroupto 3and 5digits: 001and11100

Read 001 from Table C.1 and 11100 from Table C.2. 001 reports a parity error;
11100 indicates the satellite is temporarily out of range.

ok~ w e

TableC.1: NAV DataHealth (Bits 0 through 2)

Bit 0 Bit 1 Bit 2 NAV Data Health

0 0 0 All data okay
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0 0 1 Parity failure

0 1 0 TLM/HOW format problem

0 1 1 Z count in HOW is bad

1 0 0 Subframes 1, 2, 3: One or more elements in words 3 through 10
of one or more subframes are bad

1 0 1 Subframes 4, 5: One or more elements in words 3 through 10 of
one or more subframes are bad

1 1 0 All uploaded datais bad

1 1 1 All datais bad. TLM word and/or HOW and 1 or more elements
in any one or more subframes are bad
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TableC.2: NAV DataHealth (Bits 3 through 7)

Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 NAV Data Health
0 0 0 0 0 All signals okay
0 0 0 0 1 All signals weak
0 0 0 1 0 All signals dead
0 0 0 1 1 All signals- no data modulation
0 0 1 0 0 L1P signal weak
0 0 1 0 1 L1Psignal dead
0 0 1 1 0 L1Psignal - no data modulation
0 0 1 1 1 L2P signal weak
0 1 0 0 0 L2P signal dead
0 1 0 0 1 L2P signal -- no data modulation
0 1 0 1 0 L1C signal weak
0 1 0 1 1 L1C signal dead
0 1 1 0 0 L1C signa -- no data modulation
0 1 1 0 1 L2C signal weak
0 1 1 1 0 L2C signal dead
0 1 1 1 1 L2C signal -- no data modulation
1 0 0 0 0 L1P and L2P signals weak
1 0 0 0 1 L1Pand L2P signals dead
1 0 0 1 0 L1P and L2P signals -- no datamodulation
1 0 0 1 1 L1C and L2C signals weak
1 0 1 0 0 L1C and L2C signals dead
1 0 1 0 1 L1C and L2C signas -- no data modula-
tion
1 0 1 1 0 L1 signal weak
1 0 1 1 1 L1 signal dead
1 1 0 0 0 L1 signa -- no data modulation
1 1 0 0 1 L2 signal weak
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Table C.22 NAV DataHealth (Bits 3 through 7) (continued)

Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 NAV Data Health

1 1 0 1 0 L2 signal dead

1 1 0 1 1 L2 signal -- no data modulation

1 1 1 0 0 SV istemporarily out; do not use during
current pass.

1 1 1 0 1 Satellite will be temporarily out. Use with
caution.

1 1 1 1 0 Spare

1 1 1 1 1 More than one combination would be
required to describe the anomalies found.

Receiver User Parameters

Receiver user parameters are stored in the internal memory of the receiver. Initialy,
they are set to their default values, but can be overridden. All are overridden
automatically when their values are modified through their corresponding screens.
Once parameters are saved in the internal memory, powering the receiver oFr does
not change their values.

Some of these parameters can be set back to their default values by issuing the
command 550. To set al parameters back to their default values, do an internal
memory reset of the receiver.

The following table lists all receiver user parameters and shows their default values.
It also lists which parameters are saved automatically when their values are modified
through their corresponding screen.
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Table C.3: Receiver User Parameters

Parameters Default Saved Autom | Reset By 550
SCREEN 4
POS 0 Yes No
REC INT 30.0 Yes Yes
MIN SV 1 Yes Yes
ELEV MASK 10 Yes Yes
RNGR 3 Yes Yes
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Table C.3: Receiver User Parameters (continued)

Parameters Default Saved Autom | Reset By 550
POSITION
POS MODE 0 Yes No
ALT MODE 0 Yes No
ELV MASK 10 Yes Yes
UNHEALTHY N Yes Yes
PDOP MASK 40 Yes Yes
HDOP MASK 04 Yes Yes
VDOP MASK 04 Yes Yes
COMP POS Y Yes Yes
ION MODEL N Yes Yes
UTM COORD N Yes Yes
DATUM WGS-84 Yes No
SESSION
START, END 0 Yes No
INT 30.0 Yes No
MASK, MIN, TYPE 10, 1,3 Yes No
INUSE N Yes No
REF 000 Yes No
OFFSET 00:00 Yes No
DIFFERNTL
MODE Disabled Yes Yes
AUTO DIFF Disabled Yes Yes
OUTPUT PORT A Yes Yes
CODE C/IA Yes Yes
RTCM
SPD 0050 Yes Yes
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Table C.3: Receiver User Parameters (continued)

Parameters Default Saved Autom | Reset By 550
STID 0000 Yes No
STHE 0 Yes No
FREQ (TYPE 1) 99 Yes Yes
FREQ (TYPE 2) 00 Yes Yes
FREQ (TYPE 3) 00 Yes Yes
FREQ (TYPE 16) 00 Yes Yes
TYPEG6 On Yes Yes
SEQ N Yes Yes
MAXAGE 0060 Yes No
QAFREQ 100 No No
MESSAGE Empty Yes Yes

PORT A,B,CORD
NMEA Off Yes Yes
All NMEA Messages Off Yes No
Send Interval 005 Yes Yes
Rea Time Off Yes Yes
MBEN Off Yes Yes
PBEN Off Yes Yes
SNAV Off Yes Yes
SALM Off Yes Yes
FORMAT ASCII Yes Yes
VTS Off Yes Yes
BAUD RATE 9600 Yes Yes
MET Off Yes Yes
INIT STRING MET None Yes Yes
MET CMD *0100PQ Yes Yes

Additional System Information
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Table C.3: Receiver User Parameters (continued)

Parameters Default Saved Autom | Reset By 550

MET SAMPLE 0005 Yes Yes

TILT Off Yes Yes

INIT STRING TILT No Init Yes Yes

Strings

TILT CMD *0100XY Yes Yes

TILT SAMPLE 0005 Yes Yes
PUL SE GEN

PERIOD 01.00 Yes Yes

OFFSET +000.0000 Yes Yes

OUTPUT ON A N No No

OUTPUT ON B N No No
EXT FREQ

PORT C Yes Yes

PORT D Yes Yes

FREQUENCY 00.00 Yes Yes

SAVE N Yes Yes
MODEM

PORT A Yes Yes

TYPE Telebit World Yes Yes

Blazer

RCVR CTRL

Z MODE A Yes No
SCREEN 7

AUTO SELECTION Y Yes Yes

ALL SATELLITES Y Yes Yes
SCREEN 9

SITE 77 Yes Yes
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Table C.3: Receiver User Parameters (continued)

Parameters Default Saved Autom | Reset By 550
SESS Yes Yes
RCV# Yes Yes
ANT# Yes Yes
MMDD Yes Yes
OPR - Yes Yes
CODE | e Yes Yes
HI 0.0000 No No
T-DRY +00 No No
WET +00 No No
RH 00 No No
BP 0000 No No
MIN SV 0 No No
RECORD Y No No
EPOCHS 000 No No
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Additional Information
Position Deter mination with GPS

There are 3 methods of determining position using GPS receivers. These are pseudo-
kinematic, kinematic, and static, and can be collectively described as relative or
differential positioning. The pseudo-kinematic and kinematic methods are not applicable
to DGPS reference station operation and are not discussed in this manual .

The static survey measures the phase differences from 2 GPS receivers which are
simultaneously locked on several common satellites. One receiver gathers datafrom a
known position; the other from an unknown position.

The static method minimizes errors associated with satellite information and receiver
biases, and isthe most reliable and accurate method, producing coordinate accuracy-levels
to the millimeter. The disadvantage is that the receiver must remain at a site for a
relatively long time to get redundant observations, but thisis of little consequence for a
fixed reference station.

Conducting a Static Survey

The following procedure describes a static survey to show how to use the Z-12 CGRS
receiver to determine the exact location of the DGPS reference station. The operations
include:

e Setting up the receivers and the antennas.

e Measuring antenna height.

« Operating the receiver to collect data.

* Entering the site name.

e Terminating the survey properly.

e Connecting the receiver to a computer for down loading the data.

A static survey uses at least 2 stationary GPS antennas that simultaneously observe the
range and carrier phase of several common satellites over a specific time period. One
antenna is centered over a known point; the other antennas occupy unknown stations.

By occupying more than one station, a number of common errors cancel so the accuracy
can be greatly improved. To compute accurate baselines and establish accurate positions
on the unknown points, the data collected by the receivers is post-processed later with a

PC (personal computer). The necessary receiver operations for collecting data necessary
for the post-processed solution are discussed
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System Set Up

Two receivers are required to perform a static survey with GPS.

1. Setupandlevel an antennaover asurvey mark. The sur-vey point must
provide line-of-sight reception of the GPS signals. Y ou should already know
the WGS-84 or NAD-83 coordinates of one survey mark in the session. To
set up the antenna over the survey mark, atripod and centering device such
as atribrach with an optical plummet isrequired. When thetribrachisin
level, put the antenna platform on it.

2. Connect the antenna through the pre-amplifier to the receiver with an
antenna cable.

3. Measure the antenna height. Use the Ashtech sectioned precision rod or any
other accurate method.

4. Connect an external battery or power source to one of the power sockets on
the receiver’s back panel, making sure to align the red dot of the connector
with the red dot of the socket.

5. Repeat these steps for all receivers participating in the survey. For each, set
up an antenna over a mark for which you will determine the coordinates.
Measure its antenna height and connect it to its receiver.

6. Set thereceivers power switchesto ON.

Measuring Antenna Height

In any GPS observation, the measurements are made at the phase center of the top of
the antenna receiving the signal. To reduce them to the ground level to serveasa
survey control point, you must accurately measure the distance from the antenna to
the survey mark. This distance is referred to as the antenna height or height of the
instrument (HI).

1. Using the precision HI rod, direct the rod through one of the dog-legged
holes around the edge of the antenna platform. The holes (marked A to H)
are situated so that the rod will not be blocked by atripod leg.

2. Put therod's point at the center of the mark and read the engraved markings.

Measure 3 different holes to confirm the HI and check that the tribrach isin
adjustment and indeed over the point. All 3 measurements should be within 1 mm of
each other.

If a non-graduated measuring rod is used, lift it up about a 1 inch and place a strip of
masking tape on it. Reposition the rod and mark the tape. Measure from 2 other holes
for redundancy. Then measure the marked rod to obtain the HI.
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To assure that the HI is correct, measure it several times and preferably in 2 systems:
feet and meters. It is necessary only to measure the distance from the mark to the top
outside edge of the dog-legged hole on the antenna platform. (Later, the processing
software corrects this diagonal measurement to vertical.) Measure the HI before and
after the observation to check that no settling is experienced during the survey.

Operating the Receiver

1. Connect one end of the power cable to a power source (generally a battery
pack) and the other end to either of the power connectors on the back of the
receiver.

2. Connect one end of the antenna cable to the antenna and the other end to the
antenna connector on the back of the receiver.

3. Check that the antenna height (HI) has been measured.

4. To start data collection, turn the receiver oN by setting the power switch on
the back of the receiver to ON.

5. Turning the power ON initiates a self-test and momentarily displaysthe
following messages:

¢ EPROM checksum OK

«  XRAM installe

e Mag var checksum OK

* Downloading channel
If the receiver finds a problem during self-test, it displays an error message and stops.
When there are no problems, the receiver briefly displays the Ashtech copyright
before displaying Screen 0.
In theory, no interaction with a receiver is required for static surveys. When the
receiver is turnedn, it automatically:

e Searches and locks on all satellites available.

« Makes GPS measurements and computes its position.

e Opens a file and saves all data into this file.
When the receiver is turnegr after a survey, it automatically closes the file.

Screens 4 and 9 are used for specifying information for a survey. To operate the
receiver after it has been turned, do the following:
1. On Screen 0, adjust contrast by pressingatfte ¥ key. You do not have
to enter any information for the survey if the default parameters are suitable.
For a static survey, Ashtech recommends that you accept the defaults and go
directly to Screen 9 (step 3).
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2. Goto Screen 4, Mode Control, to change operational parameters. To do this,
press the [4] key.

SASHTECH IYC.  GPS RECENER XI

kﬂlllﬂlﬂﬂ

Z0001C

FigureD.1: Screen4

The default values work very well for static surveys. However, to ater avalue, press
Enter [€] to shift to data-entry mode. Use an arrow key to move the cursor to the
desired parameter and change its value. Press the Enter [€] key to save the changes or
Cancel [c] to abandon changes.

1. Goto Screen9, Siteand Session Control: press[9]. Like Screen 4, you do
not have to alter information to successfully conduct a static survey.
However, Ashtech recommends at |east a 4-character site name to assist in
automatic processing. For further information, refer to the detailed
information about Screen 9 in Chapter 4.

SASHTECH IYC. 6P RECENER XII

NORTH

Kmi..nith

Z0002C

FigureD.2: Screenl
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Site information can be entered during data collection and will not affect or interrupt
the collection process. It is output as an ASCII filewhen the datais downloaded from
thereceiver. Be aware that external memory, not included with the CGRS receiver, is
required to perform these functions.

To conclude data collection, turn the receiver off. The receiver automatically closes
the datafile.

Entering Site Name

Totypeintext; that is, asite name for Screen 9:
1. PressEnter [€] to switch to data-entry mode. The following a pha-numeric
conversion table appears:

S ASHTECH INC.  GPS RECENER X

Push a key for

To enter ABCD 1?
89 other characters

EFGH
Press 01234567

NO WEST - SOUTH NORTH ~ EAST NES

EIIIEIBBJ

Z0057C

FigureD.3: Screen9

2. Typeinthe site name, one number at atime, where each number g
corresponds to a desired letter. g
3. Toview another bank of aphanumeric characters, pressthe A key to cycle i:’
through the 5 displays. g
4. If the cursor isin the wrong character position, use the > or € key to lineit 2
up again. -

After the fourth character of the name, the cursor jumpsto the sessionidentifier field.
To change an entry, move the cursor to the desired field and re-enter the information.
When the entries are acceptable, press Enter [€] to save the changes in memory and
return to display mode. To cancel the changes before saving them, press Cancdl [c].
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lonospher e I nfor mation

For the latest ionosphere information, use the Space Environment Services Center
BBS:

¢ 303-497-5000 2400,N,8,1F
Refer ence Documents

Ashtech recommendsthe following r eference books on GPS
theory:
Elementary Reading:
e Smith: Basic Geodesy - An Introduction to the History and Concepts
of Modern Geodesy without Mathematics ISBN 0-910845-33-6
Landmark Enterprises, 10324 Newton Way, Rancho Cordova CA 95670
e Weélls: Guide to GPSPositioning ISBN 0-920-114-73-3
Available from Canadian GPS Associates
Box 5378, Postal Station F, Ottawa, Ontario Canada K2C 3J1
Advanced Reading:

« B.Hoffman-Wellenhof, H. Lichtenegger, and J. Callins: : GPS Theory
and Practice:

e Leick: GPS Satellite Surveying ISBN 0-471-81990-5

Wiley Interscience, 605 3rd Avenue, New York NY 10158-0012
Excellent overview of geodesy:
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Sour ces of GPS Information

e RTCM SC-104, Version 2.2
Radio Technical Commission for Maritime Services
P.O. Box 19087 Washington DC 20036-9087
* International GPS Service for Geodynamics (IGS)
Jet Propulsion Laboratory, MS 238-540, Pasadena CA 91109
Tel 818-393-6686 Fax 818-354-8330 or -5072
Internet ren@logos.jpl.nasa.gov.
* National Geodetic Information Center, NOAA
11400 Rockville Pike, Rockville MD 20852 Tel 301-443-8631
« Institute of Navigation
1626 16th St. NW, Washington DC 20036
e Scripps Orbit and Permanent Array Center (SOPAC)
High-Precision GPS BBS Service
Subscription $7500/year and $3000/year
SOPAC Coordinator IGPP-UCSD
9500 Gilman Drive, La Jolla CA 92093-0225
Tel 619-534-0229 Fax 619-534-8090
» US Coast Guard Navigation Center
GPS ICD available, everything you need to know about GPS
www.navcen.uscg.mil/navcon.htm
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Common GPS Acronyms

ALT
ALM
AFT
AGE
ANT
ASCII
AZM
BEF
BIN
BM
BP
CIA

COG
CTD
DGPS
DIFF
DMS
DOP
DOS
DTD
EDOP
ELEV
ELIP
ELLIP
ELP
ELV
EMI
ENU
EPHM
FCC
FREQ

Altitude

Almanac

After

Age of Data

Antenna

American Standard Code for Information Interchange
Azimuth

Before

Binary Index (file)

Bench Mark

Barometric Pressure
Coarse/Acquisition
Clear/Access

Course Over Ground

Course To Destination
Differentia GPS
Differential

Degrees, Minutes, Seconds
Dilution Of Precision

Disk Operating System
Distance To Destination
Elevation Dilution Of Precision
Elevation

Ellipsoid

Ellipsoid

Ellipsoid

Elevation

Electromagnetic Interference
East, North, Up

Ephemeris

Federal Communications Commission
Frequency

CGRS Operationsand Technical Manual



GH Geoid Height

GLL L atitude/L ongitude for Position
GMST Greenwich Mean Sidereal Time
GMT Greenwich Mean Time
GPPS GPS Post-Processing Software
GPS Glaobal Positioning System
GPSIC GPS Information Center

7323 Telegraph Road

Alexandria VA 22310-3998
703-313-5900

HDOP Horizontal Dilution Of Position

HEL Hedlth

HI Height of Instrument

HTDOP Horizontal/Time Dilution Of Precision

ID I dentification, Integrated Doppler

LAT Latitude

LAD Liquid Crystal Display

LNA Low-Noise Amplifier

LNG Longitude

LON Longitude

MMDD Date format - Month, Date

MSG RTCM Message g
MSL Mean Sea Level 5
N Geodetic Undulation %
NAD North American Datum §
NMEA National Marine Electronics Assoc. %
NV Non-Volatile

PDOP Position Dilution of Precision

PE Precise Ephemeris

POS Position

RAM Random-Access Memory

RF Radio Frequency

RFI Radio Frequency Interference
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RH Relative Humidity

RMS Root Mean Square

RTCM Radio Technical Commission for Maritime Services
P.O. Box 19087
Washington DC 20036-9087

SE Site Editor

Standard Error
SESS Session
SOG Speed Over Ground
SS Static Survey
sV Satellite Visibility

Space Vehicle
T-DRY Temperature - Dry (Celsius)
T-WET Temperature - Wet (Celsius)
TDOP Time Dilution Of Precision
uT Universal Time
uTC Universal Time Coordinated
VDC Volts Direct Current
VDOP Vertical Dilution of Precision
WGS World Geodetic System
WGS-84 Reference Ellipsoid
WP Waypoint
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| ndex

A
Acronyms,D-8
AGE,D-8
Age of differential GPS data,128
Almanac,D-8
Amplifier,D-9
Antenna height,140
antenna height,B-64
ASCII,113
ASHTORIN,B-64

BAUD,B-56
baud rate,38
B-file,B-64, B-71
B-files,B-66

C/A code, 149
carrier phase, 149
clock,146

Clock dataissue,154
Clock drift,151

D
datalink,B-72
Data Output,25, 113, 123
data output,114
DATALOGR,B-73
Datum,D-9
DBEN Message, 157
DBEN message type, 159
DCE,B-50
D-files,B-58
Differentia GPS,D-8
Dilution,D-8
Distance,D-8
distance,B-62
Doppler,160, D-9

Index

downloading,B-8, B-17, B-41, B-46
DRY,D-10
DTE,B-50

Eccentricity,154
ECEF,133
ECEF-X,148
E-file,B-58, B-71
E-files,B-58

ELV MASK,C-4
External Sensors,24

F
FCC,D-8
firmware, 166, B-39, B-68

G
Geoidal height,128
GGA,119
GLL,119,D-9
GMT,D-9
GPPS,D-9
GPS latitude, 128
GPS longitude, 128
GPStime, 138
GPS week,154, B-45
GRS,139
GSN,119

H
handshake,B-71
Harmonic correction,154
HDOP,128, C-4
Health,D-9
Height,D-9
HI,C-7, D-2
Humidity,D-10
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Inclination,131

initialize the communications port,B-72

integrated doppler,147

L
L 1,148, 160, B-64
L2,148, 160, B-64
LNA,D-9

M
Mag var,36, D-3
MBEN,149
Mean anomaly at reference time, 154
Mean anomaly correction,154
Memory,D-9
MESSAGE,C-5
meteorological station,24, 76, 78, 123
MIN SV,C-7
Mode, 137
MODEM,B-73, C-6
MSG,D-9

N
NMEA,C-5, D-9
NMEA Message Types,126

O
Option,B-66
Orbit,D-7
Orbit data issue, 154

P
PBEN,C-5

PBEN Filesin ASCI1,148
PBN,150

PDOP,151, C-4, D-9
pdop,151

PL1 code,160

PNAV,159

POS,C-4, D-9
post-processing,B-71
PRC,132

Pressure,B-67, D-8

Index-2

PRN,158, B-64
program options,B-44
pseudo-range, 158

radius,B-68
RAMDUMP,B-55

Range rate correction,132
Real-Time Data Output,113
Real-Time Data output,113
RECORD,C-7

Reference time, 154
reference time, 136

Remote, 158

Reset,B-44

RMS,D-10

RS-232,B-71

RTCM,131, C-4, D-10
RUN,B-64

Satellite, 132, D-10
Satellites used, 137
Seconds of GPS week,B-45
Sequence number,131
Serid Port,113

serial ports,113
S-files,B-55, B-66
Slant,B-68
SNAV,154, C-5
SNAYV Files,154
SOG,D-10
Static,D-10

Station identifier,131
STHE,C-5

STID,C-5

SV PRN number,155

TBEN,151

TDOP,148, D-10

tilt meter,121, 122, 123
tiltmeter,76, 79
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Troubleshooting,B-55
True bearing,135
true north,130

UDRE,132

upgrade firmware, 166
Upgrading Firmware, 166, B-39
UTC,135

UTC of position,140

UTC time, 132

UTM,140, C-4

\%
VDOP,148, C-4, D-10
vertical position error,138

\W
WET,D-10
Wet,D-10
WGS-84,D-10

Z

Z count,131, C-1
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