N SInoGNS S

COMNAYV OEM BOARD
REFERENCE MANUAL

©2016 ComNav Technologytd. All rights reserved. SinoGN§$ s t he trademark of ComNav Technolog

United States of America and European Union. All other trademarks are the property of their respective owners.

ComNav Technology Ltd. Shanghai, 208 CNTOEMRMO01, Retl.5







COMNAV OEMOARD REFERENCE MANU;

Approval Sheet

APPROVABHEET
SUBSCRIPTION SIGNATURE DATE
Prepared By WLD 2015/9/24
Maintained By Boxiong Wang 2016/6/12
Checke®y
Approved By

DOCUMENT NUMBER

CURRENT REVISION

RELEASE DATE

CNTOEMRMO001

15

2016/6/12

ComNav Technology Ltd.

Shanghai, 208

CNTOEMRMO01, Ret.5






COMNAVOEM BOARD REFERENCE MANU

Revision Histon

REVISIOMISTORY

REVISION

MODIFICATION

DATE

15

1)

2)
3)
4)
5)
6)
7)
8)
9)

New SETommands:
a) SetGPS L2 PRigde type settingn 3.2.38

b) Set GLONASS PRN code type setting on G1 and G2 freqnénzy38

c) et Auto sending raw data file i®.2.38

d) Set external coordinates 512.38

e) Set cyclesave switcher fileperiod sampleint eraseit® #1138

f)  Set stationmode mode portA portB interval3r2.38
g) Set EMMC ON/OFF32.38

h) et projectiontypeparamlin 3.2.38

i)  Set cp smoother on aa bb#2.38

i)  Set nmeamsgformat if.2.38

Kk {SG D[htw. L! {\nNBIR3.23M LJH
) Set GLOCHANPRBIAS gx chaB2i&g

m) Set GLOPRBIAS DEFAURTDIA8
MARKCONTROI3i3.383.2.17

MARKPOS #2.5.1, MARKTIME if.2.5.2

Add NEMA data format i5.2.12

ChangeD2 YYIF YR awe¢ Y5 ¢b Wb/ {
Add description ofRTCM 10381 4.3.3.14

Change the PPS update rate to 10 Hz 19
AddDYNAMIBASENd ROVERTATION SEING$16.4
Add DYNAMIC BASE STATION SETTNG in

10) Add RTKQUALITY command.ih38

11) Add rtcm4lint.3.2.6

12) Add rtcm42 in.3.2.7

13) Adddescriptions about GLORAWEPHERN! 1.5

14) Delete the replymessagean the example of SJ k2.3

15) Delete the replymessagen the example of FX ih.2.10

16) Delete the replymessagen the example of FC in.2.5

XX LIvn

201606-12

Y2RS

14

1)

New added ommands

a) HEADINGOFFSEB.Iin11

2015-9-25

ComNav Technology Ltd.

CNTOEMRMO01, Rev 5.




COMNAVOEM BOARD REFERENCE MANU

Revision Histon

REVISION

MODIFICATION

DATE

2)

3)
4)

5)

b)
c)
d)

e)

f)

Update definition of following commands:

a)
b)
c)
d)
e)

f)

AddTable24. Logs Supporting ONCHANGED and ONTRACKED
Updated bgmessags:

a)
b)

c)
d)
e)

f)

New added lognessages:

a)

RTKFIXHOLDTINMES.2.27
RTKSOURG®E3.2.31
SBASonfiguration:
SBASCONTROI3IA.35
SBASECUTOFB.i2.36
SBASTIMEOUTArR.37
A few SET commands3r2.38
UNDULATION 32.39

COM:Pott ID inTable3, Baud rate irmmable4.

LOG: added S & ¢ affisdR) 3@ 5
LOCKOUT:able6. GNSSlameand Gorrespondingd®RN
LOCKOUTSYSTHMble7. GNSSy/stem

MAGVAR i3.2.16

RTKOBSMODIA 3.2.28

Correct the message id @D2RAWEPHENMNE ¥ Wn mo4X.1(8 2
Append themessage definitiottable for GPSEPHEM 4.2.1.6 which is
also the definition of BD2EPHEM.

RAWALM subframe description4r2.1.7

SATMSG id.2.9.3

REFSTATION4r2.11.1

Position or Velocity Type ifable32, which is used in BESTPOS, BES]
BESTXYZ, PSRPOS, PSRVEL, PSRXYZ, HEADING and TRACKST

Predefined Logn 4.2:
BINEX recoslin4.2.2 BINEXOODATA, BINEX0101DATA,
BINEX0102DATA, BINEXO105DATA, BINEX7dOODATA,

BINEX7e00DATA, BINEX7fO5DATA

MARKPOS #h2.5.1 MARKTIMiR 4.2.5.2
MeteorographO: METEODATA, METEODATAEXT

M925 in4.2.9.2 PSRVEL #2.7.6 PSRXYZ #2.7.7 SATXYZ i

ComNav Technology Ltd.

CNTOEMRMO01, Rev 5.




COMNAVOEM BOARD REFERENCE MANU Revision Histon

REVISION MODIFICATION DATE

4.2.9.5

V. SBAS message:
RAWSBASFRAME!iG.10.1
SBASO, SBAS1, SBAS2, SBAS3, SBAS4, SBAS5, SBAS6, SH
SBAS10, SBAS12, SBAS17, SBAS18, SBAS24, SBAS25
SBAS27, SBAS28 and SBAS62.i

b) International Standard message

i Selfdefined NMEA 0183Sentences: GPNAV 4n3.1.2.8 GPTRA i
4.3.1.2.14GPYBM iAn.3.1.2.16

i. RTCM 3.in:
63 (Test Message, decoded BDS Ephemerds3ia.1
MSM message: 1074 in3.3.16§ 1084 in4.3.3.17 1124 in4.3.3.18
1003in 4.3.3.31011in4.3.3.10
4078 in4.3.3.19

i. BINEX Records4n3.4 0x00, 0x0401, 0x0102, 0x0105, 0x7d00,
0x7e00, Ox7f05
c) Other Message:
i. Trimble: PTNL,AVMR4.4.1.3 PTNL,GGK 4.4.1.4
ii. Command messages for weather instrument (meteorograph)
control in6.3: ZZ11ASETDAT&Z11ASETTIME, ZZ11ASETID,
ZZ11ASETAUTOSEND, ZZ11AREADDATE, ZZ11AREADTIME

ZZ11AREADID, ZZ11AREADAUTOSEND

6) Add ComNav binary commambn A.2.14

7) Adjust the document format of whole manual, check errors and correcting

2) Remove OEM Board Physical Information and Technical Specifications
in Appendix A/B into corresponding Product Specification documents. |
to:

CNTOEMPS001, K500_K501_K501G_K505 OEM Board Product Specifi

1.3 2013-1-19
CNTOEMPS002, K502 K508 K528 OEMr8&roduct Specification
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ComNav Technology Ltd. CNTOEMRMO0O01, Rev 5.



COMNAVOEM BOARD REFERENCE MANU Revision Histon

REVISION MODIFICATION DATE

4) Description rewadingor polishing of whole manual
a) Change documentnamiENR Y &/ 2YLJl aa h9a . 2
i 2ComiNav OEM Board Reference Martal
5) Release formal document number BNFOEMRMOOE o6 aSR 2
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1) The Latest Card Firmware Versionli80OD. 1.30D is not released, just

1.2H _ 20130522
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1.2G 1) Addmessage®HEADINGBOBESTXYZA 201305-09
1.2E 1) AddmessagRANGEBRTCMDATAEBIRANGECMPLAB 201301-25
1.2F 1) Add message 6RTCM10028 6RTCM10108 6RANGEA ORANGECMERA| 201302-20
OBESTVEEABESTVEERIONUTCE AONUTE dONUTC8
1.2D 1) AddK506 pin definition, in sectioAppendix B Technical Specifications 201301-09
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1.2B 201301-04
section4.4.3
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1.2A 2) ' RR a{ 9 ¢ command inSectos.2.35 2012-09-19
3) ' RR a{9¢ we¢YCwOVEILBYYlIYRI AYy &S

1) AdddNTERFACEMOQdEtus indSAVECONRGommand, in sectio3.2.34

2) AdddCLOCKOFFS$Ea&lue incSAVECONFRIGommand, in sectiof.2.34

3) Add notice offirmware updates, iMppendix C Firmware Updates

4) Modify pin definition, inAppendix B Technical Specifications

1.2A 5) Add messagéGPNTR use commandiOG to set output 201208-27

6) Configure GNSS cards to work @»mmonview time transfer mode is
descriptedin section6.3.

7) Add messageGPHPRIn section4.3.1.2.6

8) Add commandRTKREFMOPBIA section3.2.29

1) Add commandCLOCKOFFSET delay

2) Add commandPPSCONTROL switch polarity period width
3) Add messageGPCD4, use commandiOG to set output

1.2 201207-01
4) Add commandRTKSOLUTION made
5) Add commandRTKDYNAMICS made

6) Add commandRTKELEVMASK aidgle
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CHAPTER 1. PREFACE

This preface describes the versions eSéties OEM board and thmain contents of this
manual,andlists the conventions and terminologyhich used.

O

About thisManual

O

Using thisManual

O

CGonventions

O

WarrantyExclusions and Disclaimer

O

Contact Us

1.1 INTRODUCTION

Welcome to ConNav OEM Board Reference Manuakleased by Compass Navigation
(ComNav) Technology Lt@he purpose of this manual is to descrihe KSefes OEM board
and provideguidelinesfor developersusng ComNawommand set. The precise details of each
command, includingsyntax, reply and any restrictions on its usae described in this
reference manual.

This information is of primary importance for developers to effectively use and write custom
interfacing software for specific needs and applications. A@daitso useful for the technique
supporters and compatible program developers.

In this manual, a considerable amount of generic information is also included about the
hardware architecture and ConiNav software applicationsalthough this usually needs to be
supplemented by detailed implementatiespecific information from the technical reference
manual of the device being used, suchKeSeriedoard User Guide

This manual assumes that you are fhaniwith the principles of the Glob&lavigationSatellite
System GNSy{ and with the terminology used to discuss it. For example, you should
understand some terms, such as elevation maskgle point positioningnd Post Processing
Kinematic (PPK)

This manual alsassumes that you are familiar with Microsoft Windows and know how to use
a mouse, select options from menus and dialogs, make selections from lists, and refer to online
help.

1.2 USAGE OFHISMANUAL

ComNav Technology Ltd. 1 CNTOEMRMO001, Rev b.
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The information in this manual is organizedb four parts, as listed below.
PART A, INTRODUCTION @M BOARD

In Part A, we introduce the hardware architecture and working model of @emNaOEM
board. It contains following chaptgr

Chapter 2. Overviewof OEM Boards

To introduce the hardwarerahitecture of the OEM boards using figures and tables. Also
some typical boards are described in this chapfdre memory map and Boaedworking
model are given in detail§:romthis chapter, users can realize how the board works and
how the flash memorys distributed.

PART B; COMMAND SET AND LMESSAGES

Part B describes the Command Satd Log Messagaexd ComNavBoard, and it consists of
Chapter3 & 4

Chapter 3. Compatible Commands

Chapter 3 yesthe details of commands supported omNawoard, ircludingComNav
commands and NovAtel® compatible commands.

Chapter 4. Log Messages
All log messageproduced ComNav OEM board atefined in Chapter 4.
PART GOPERATION EXAMPLES

Part Cprovidessome examples frequently used such asiget base stationpp raw data
and so on.

Chapter 5. Operations FrequenthJsed

In Chapter 5, the operational commands of several frequenised operations are
presented in sequence.

Chapter 6. Application Cases

Three kinds of application cases are described in Ché&pterprovide users with a wider
application perspective.

PARTD ¢ BINARY COMMAND ANCE® BOARD PRODUCT GHHCATION

ComNav Technology Ltd. 2 CNTOEMRMO0O01, Rev 5b.
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Appendix ABinary Commands

Besides the commands listed in Chap8&rComNavalso defined some commands for
special function which are prested inAppendix A

Appendix BTechnical Specifications
Appendix CFirmware Updates
Appendix B and C of this manual deliver the product specifications of ComNav OEM Board,

including Physical Information, Technical Specifications and Firmware Updates,
regpectively.

1.3 CONVENTIONS

This manual employs typographic and other conventions intended to improve its ease of use.

GENERAL TYPOGRAPHOINCENTIONS

typewriter Is used in the main text, including command descriptions, sotwde examples

tables and lists, te.

italic Highlights important notes, introduces special technical terminology,

bold

denotes the name of device, book, etc.

Is used foemphasisn descriptive lists and elsewhere, where appropriate.

CAPITALS Are used for a few terms which haspecific technical meanings.

OTHER SIMPLE CONVEDNS

ICO

The number following Ox is a hexadecimal number.

Command descriptions use thangle bracket symbol$>Pto represent obligatory
parameters.

Command descriptions use the square brackets, [], to represent the optional parameters.

In tables whereD S fvdlug gre missinghese cellsaare assumed to be reserved for future
use.

N DESCRIPTIONS

ComNav Technology Ltd. 3 CNTOEMRMO001, Rev b.
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A note box that contains important information you stuld pay attention to

@ usage box that contains additional information or examples to help y:
use your board

1.4 WARRANTY EXCLUSIONND DISCLAIMER

These warranties shall be applied only in the event and to the extent that the Products and
Software are proprly and correctly installed, configured, interfaced, maintained, stored, and
2LISNF GSR Ay I O0O2NRIYyOS gAGK /2Ybl @2Qa&a NBf SOOI

The Products and Software are not modified or misused. The preceding warranties shall not
apply to, and ComNav shall not be responsible for defects or performance problems resulting
from:

The combination or utilization of the Product or Software with hardware or software
products, information, data, systems, interfacing or devices not made, supplied or specified
by ComNav;

The operation of the Product or Software under any specificatioardtian, or in addition
G2 /2Ybl @Qa adlyRIFINR aLISOATFTAOFIGAZ2Yya F2NJ A

The unauthorized modification or use of the Product or Software;

Damage caused by accident, lightning or other electrical discharge, fresh or salt water
immersion or spray;

Normal wear and tear on consumable parts (e.g., batteries)

ComNav does not warrant or guarantee the results obtained through the use of the
Product.

1.5 CONTACT US

Due to the uncertainty in construction of BD2, some configurations and functions of terminal
units should bemodified in accordance with the development of BD2, and the reference
manual should be updated at the same time, the latest version bulletin sHmufdund in our
website.If any issuesire encountered, please contact us, and we are very pleased to help you
to solve your problems. Because BD2 system is not totally completed yet, so some mistakes are
unavoidable in the manual and relevant productiohtice that, if these mistakes bring you
inconvenience and losses, we @aiford the responsibilities.

ComNav Technology Ltd. 4 CNTOEMRMO001, Rev b.
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COMNAV TECHNOLOGB.LAHINA HEAD OFFICE

Address Building E, No.50 Alley 2080 Lianhua Road
Shanghai, China

Zip Code | 201103

Tel +86 21 5107910QChina Only +86 21 64056796 (International)
Fax +86 21 54309582

Email sales@comnavtech.coin Englisifjcomnav@comnav.cfin Chinese)
Website | www.comnav.cr{ln Chinese) www.comnavtectcom(In English)

ComNav Technology Ltd. 5 CNTOEMRMO001, Rev b.


mailto:sales@comnavtech.com
mailto:comnav@comnav.cn%20(in
http://www.comnav.cn/




COMNAVOEM BOARD REFERENCE MANU Chapter 2. OEM Board Overvie

CHAPTER 2. OEM BOARD OVERVIEW

This chapter introduces the primary information of OEM cards. It contains:

O Product Summary

O BoardCatalog

O TypicalBoard Introduction
O MemoryAllocationMap

2.1 PRODUCBUMMARY

2.1.1 The introduction to OEM board

OEM Board is the core product GomNav We offer a wide variety of boards for numerous
precision farming applicationQur proprietary positioning technology provides users with high
accuracy and a flexible solutiomrfthe most challenging applications and environments.
Furthermore, OEM Boardse continually being updated with advancements in GPS correction
sources and GNSS technology.

More information on ComNavproducts, pleasevisit our website comnav.cn(Chinesg or
comnavtech.confEnglish).

2.1.2 ComNav GNSS Board

The ComNawWGNSShoard is used for a wide range of precise positioning and navigation
applications It offers centimeterlevel accuacy based on RTK/OTF (REahe
Kinematic/Onthe-Fly) solutions andlecimeter accuracy based on L1 C/A (Coarse/Acquisition)
code phase solutions. Automatic initialization and switching between positioning modes allow
for the best position solutions possélLow latency and high update rates give the response
time and accuracy required for precise dynamic applications.

Designed for reliable operation in all environments, ComNav boards provide a positioning
interface to aPC external processing device, oontrol system. The board can be controlled
through a serial porbr SPI or IIC or USB or CAN bsiaga userinterface.Userinterface lets

you script the ComNav board operation with a single command. Alternatively, you can use
ComNawUtilities, such aompass Receiver Utility (CRtd) handle board configuration and
controlling.

ComNav Technology Ltd. 7 CNTOEMRMO001, Rev b.
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You can configure the ComNav board as an autonomous base station or as a rover board.
Streamed outputs from the board provide detailed information, including the time, position,
guality assurance (figure of merit) numbers, and the number of tracked satellites.

With the improvement of navigation technology, we keep modifying the architecture of
ComNavboard to meet latesindustrial standard. In this section, hardware architects will
be described.

2.1.3 Preparing for the future

Some newGlobal Navigation Satellite Systef@GNSSare under construction such as Galileo
system proposed by the European Union and the Be2i@ystem devised by Chirf@omNav
fully supports this advancement in the GNSS mankéddl be sure to have Galileo compatible
products available for our customers in the near future.

It is our goal to offer the most productive and competitive equipment thaet2 dzNJ Odza i 2 Y ¢
needs both now and in the future.

2.2 TYPICABOARDS

Following figure povidesthe block diagram of ComNav OEM boards, and ndescriptionon
features dimensions and pin definitions are documented in OEM board PS {oefegopendix
B).

a—p CcOoM
GNSS
> RF (€—=DB-p]
Frequency CPU -¢—-Pp COM
Basebang<€—=AB—
L”:“J 128VIB Memory > coMm
fo > €—CB— <> IC

Figurel. OEMBIlockDiagram

2.3 MEMORYALLOCATIOMAP

ComNav Technology Ltd. 8 CNTOEMRMO001, Rev b.
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Ly GKAA aSOGA2y> AGQa AyidNERRdJzOkeRirsti28lbyies &€ 6 6
used to restore the boa@ information, including revision inforation, register code and
operating settings, etc.

Tablel. SystemInformation Section

BYTE DESCRIPTION NOTE
0-31 Protocol Class, Board S/N, Date of production, | For example:
Hardware Revision by a blank space. 1907 12345@012-01-01 201
32-39 Registration Code, 8 bytes
40~43 Reserved
44 Additional symbol of Device type
45 Internal Oscillator
46~47 Reserved
48 Static/Dynamic Flag (O: static, 1: dynamic)
49 Reserved
50 GPS Elevation Mask Angle
51 Memory Size (16¢8M bytes; 3216M bytes)
52-55 Firmware Revision, 4 bytes.
56 BD2 Elevation Mask Angle
57 GLONASS Elevation Mask Angle
58 GALIEEO Elevation Mask Angle
59-62 Reserved
63 Differential Data Format (CMR/CMR+/RTCM2/RTCM3/RTCA
64 -89 P/N Number, 16 bytes
90-95 Reserved
96 Coordinate settings of Base Station

97-127 Reserved

1. NOTEuUsers can get S/N, P/N numize size information from the label on shell of board

ComNav Technology Ltd. 9 CNTOEMRMO001, Rev b.
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CHAPTER 3. COMPATIBLE COMMANDS

Except for those commands handled by CRdmNavboard also supportGNSSboard
commands. This chapter introduceGNSSboard commands, includingcomNav Board
Commands and NovAtel® Commands.

Along with the release of GPS board develope€bynNavtself, the board command packets
are issued.

The syntax ofomNavboard command is similar to that of NovAtel® OEM board. But there
also exist a little difference. Here, we introdué@mNavboard conmand packets, and
NovAtel® OEM Board Commands wilsbhenmarizel in next section.

3.1 COMMAND FORMATS

In the OEM card, we adopt GNSS card produced by other company, like NovAtel®. So the board
not only support€ComNawommands, but the board commands as well

3.1.1 Format

The OEM cardhandles incoming and outgoing data in three different message formats:
Abbreviated ASCII, ASCII, and Binary. This allows for a great deal of versatility in the way the
OEMV family boards can be used. All Nov&tebmmands and logs nabe entered,
transmitted, output or received in any of the three formats. The board also supports RTCM2.X,
RTCM3.X, RTCM, CMR, and NMEA format message.

ASCII

ASCIl messages are readable by both the user and a computer. The structures of all ASCII
message$ollow the general conventions as noted here:

1) ¢KS §tSIR O2RS ARSYGAFASNI F2NJ S OK NBO2NR A
2) Each log or command is of variable length depending on amount of data and formats.

3) All data fields are delimited by a comma with two exceptidfisst exceptionis the last
KSFRSNJ FASEtR 6KAOK A& F2fft26SR 08 AdotheWTQ i
oneis the last data field, which is followed by a * to indicate end of message data.

4) Each log ends with a hexadecimal number preceded by an asterisioléowed by a line
termination using the carriage return and line feed characters, for example,
*1234ABCD[CR][LF]. This value is @®dG [/ w/ 2F ff oedSa Ay
identifier and the asterisk preceding the four checksum digits.

ComNav Technology Ltd. 11 CNTOEMRMO001, Rev b.
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Example

com coml1,57600,n,8,1,n,off,on

Abbreviated ASCII

This message format is designed to make the entering and viewing of commands and logs by
the user as simple as possible. The data is represented as simple ASCII characters separated by
spaces or commas andranged in an easy to understand fashion. There is also Amit32RC

for error detection because it is meant for viewing by the user.

Example Command

log version

Response Log

<VERSION COM1 0 60.0 UNKNOWN 0  0.000 00000000 0000 1114
< 1

< GPSCARD "s2002™ ™00902165 " "CARD- 501AA 22"
"1.1 OA-1.10A""1.000" "2012/May/ 5" "18:18:52"

14 &2dz Oy &4SS (GUKS NNl & 2F o f23a IINBE 2FFa¢

Binary

The binary format is similar to that @omNavormat. SeeAppendix A BinaryCommands

Command Format
Cmd paraml é paramN\r\n

Thesending message &simpe ASCIbtring in which characters aseparated byspacesand
arranged in an easy to understand fashidime first charater is command name. And d®n
miss the tailAr\né.

Reply Message
Except LOG command, other comm@nesponse is:

| fsucceed : AOK! \r\nCommand Accepted! 0o

If failed : AErrovffwfrinuUnidenti fiable Command! o

3.1.2 Command List

ComNav Technology Ltd. 12 CNTOEMRMO0O01, Rev 5b.
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Table2. Canmand List

ID COMMANDS DESCRIPTIONS REFERO
1 | ASSIGN Assign individual satellite channel to a PRN 3.2.1
2 | BD2ECUTOFF SetBD2satellite elevation cubff 3.2.2
3 | CLOCKOFFSET Adjust fordelay in 1 PPS output 3.2.3
4 | COM COM port configuration control 3.24
5 | DGPSTXID DGPS transmit ID 3.2.5
6 | DYNAMICS Tune receiver parameters 3.2.6
7 | ECUTOFF Set satellite elevation cutoff 3.2.7
8 | ERASH.ASH Erase all dataestored in flash 3.2.8
9 | FIX Constrain fix height or position 3.2.9
10 | FRESET Reset and set configuration to factory setting 3.2.10
11 | HEADINGOFFSET | Addheading and pitch offset values 3.211
12 | INTERFACEMODE | Set receive or transmit modes for ports 3.2.12
13 | LOCKOUT Prevent the receiver from using a satellite by specifying its B 3.2.13
14 | LOCKOUTSYSTEM | Prevent the receiver to using a system 3.2.14
15 | LOG Request a lognessage 3.2.15
16 | MAGVAR Set magnetic variation correction 3.2.16
17 | NMEATALKER NMEA message talker identifier control 3.2.17
18 | PPSCONTROL Control the PPS output style 3.2.19
19 | PPMADJUST Adjust clockerror 3.2.20
20 | READFLASH Read restored data in flash 3.2.21
21 | REFAUTOSETUP Retstation auto setup 3.2.22
22 | RESET Perform a hardware reset 3.2.23
23 A RTKCOMMAND Reset or set the RTK filter to its defaults 3.2.24
24 | RTKDYNAMICS Set RTK dynamic mode 3.2.25
25 | RTKELEVMASK Set the RTK elevation maaigle 3.2.26
26 | RTKFIXHOLDTIME | Set maximum age of RTK fixed data 3.2.27
27 HRTKOBSMODE Set the observation mode of rover receiver 3.2.28
28 | RTKREFMODE Set tre RTK reftation position mode 3.2.29
29 | RTKSOLUTION Set RTK solution mode 3.2.30
30 | RTISOURCE Set RTK correction source 3.2.31
31 | RTKTIMEOUT Set maximum age of RTHtd 3.2.32
32 | RTKQUALITY St rtk quality level 3.2.33

ComNav Technology Ltd.
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ID COMMANDS DESCRIPTIONS REFERO
33 | SAVECONFIG Save current configuration in memory 3.2.34
34 | SBASCONTROL Enable or disable corrections 8AS and PRN to be used 3.2.35
35 | SBASECUTOFF Set SBAS satellite elevation @it 3.2.36
36 | SBASTIMEOUT Set SBAS corrections time out 3.2.37
37 | SET Configure according settings 3.2.38
38 | UNDULATION Choose undulation 3.2.39
39 | UNLOCKOUT Reinstate a satellite in the solution computation 3.2.40
40 | UNLOCKOUTALL Reinstate all previous locked out satellites 3.241
41 | UNLOCKOUTS¥S®T | Reinstate previously locked out system 3.2.42
42 | UNLOG Remove log from logging control 3.2.43
43 | UNLOGALL Remove all logs from logging control 3.2.44

3.2 COMMAND REFERENCE

3.2.1 ASSIGN Assign a channel to a PRN

Format
ASSIGN <channel > <prn >

Description

This command may be used to aid in the initial acquisition of a satellite by allowing you to
override the automatic satellite/channel assignment and reacquisition processes with manual
instructions. The command specifies that the indicated tracking chasesetch for a specified
satellite.

Parameters

channel Channel number (0~11)
prn Satellite number (1~32)
Example

ASSIGN 2 19

The above example sha@that channel 2 is acquiring satellite PRN 19.

ComNav Technology Ltd. 14 CNTOEMRMO0O01, Rev 5b.
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3.2.2 BD2ECUTOFF SetBD2 satellite elevation cut -off

Format
BOD2ECUTOFF<cutoff - angle>
Description

This command sets the elevation enff angle for trackedD2satellites.
Parameters

cutoff-angle the value of bd2 cutofingle(0~90 degrees)
Example

BD2ECUTOFF 10

3.2.3 CLOCKOFFSET Adjust for delay in 1 PPSoutput

Format
CLOCKOFFSET <delay>

Description

This command can be used to adjust PPS output delay in nhanosedortitsing situations, the
time delay is not a fix valugtribute to two factors:

1. dgnal path from the antenna to the RF, for example, using a cablel®ibk delay should
import a 10ns extra delay in PPS output

2. Asignal process path delay from the RF to the digital sections, in types of different circuit
boards and signal processing method, a little different delay exists;

Major common delay has beasompensated by default setting, but a residual delay should be
adjusted by user according to different antenna and cables.

Parameters

delay a positive value indicates a delay output relative to current PPS, a negative value
indicates a forward output.

Exanple

CLOCKOFFSET- 200

ComNav Technology Ltd. 15 CNTOEMRMO0O01, Rev 5b.
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The above command set a forward 200 nanoseconds PPS output relative to current output.

3.2.4 COM Set baud rate

Format
COM <port> <baudrate>
Description

This command permits you to set the baud rate of COM.port

Parameters

port refer to Table3.
baudrate valid value refer tarable4.

Example

COM COM1 9600

Table3. Port ID Table4. Baud Rate
PORT ID BAUDRATE
COM1 1200 57600
COM2 4800 115200
COMS3 9600 230400
USB 19200 460800
GPRS 38400 921600
COM4

3.2.5 DGPSTXID DGPS transmit ID

Format
DGPSTXID <type> <ID>
Description

This command sets the station V@alue for the receiver when it is transmitting corrections. This
allows for the easy identification of which base station was the source of the data.

ComNav Technology Ltd. 16 CNTOEMRMO0O01, Rev 5b.
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For example, if you want to compare RTCM and RTCMV3 corrections, you would be easily able
to identify their base stations by first setting their respective DGPSTXID values.

Parameter:
type differential data format such as RTCMV3
ID reference station 1D

Example

DGPSTXID RTCMV3 10

This command set reference station ID as 10 in RTCMV3 format.

3.2.6 DYNAMICS Tune board parameters
Format

DYNAMICS <status>
Description

This command adjusts the board dynamics to that of your environment. It is used to optimally
tune board parameters.

1. The DYNAMICS command should only be used by advanced users. The
~ default of AIR shald not be changed except under very specific condition

Parameters
<status>
AIR Board is in an aircraft or a land vehicle, for example a high speed train, v
velocity greater than 110 km/h. This is also the most suitable
dynamic for a jittery vehicleat any speed.
LAND Board is in a stable land vehicle with velocity less than 110 km/h
FOOT Board is being carried by a person with velocity less than 11 km/h
Example

DYNAMICS FOOT
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3.2.7 ECUTOFF Set satellite elevation cut -off angle
Format

ECUTOFF<cutoff - angle>
Description

This command sets the elevation enff angle for tracked satellites. The board does not start
automatically searching for a satellite until it rises above thedaftiangle. Tracked satellites
that fall below the cuoff angle are no longer tracked unlebey were manually assigned (see
3.2.1ASSIGN command).

Parameters
cutoff-anglethe value of cuoff angle (0 ~ 90 degrees).
Example

ECUTOFF10.0

This command permits a negative coff angle; it could be used in thes&tuation:

1. The antenna is at a high altitude, and thus can look below the local horizon.

2. Satellites are visible below the horizon due to atmospheric refraction.

3.2.8 ERASEFLAH Erase files restored in flash
Format

ERASEFLASH
Description

The receiver erase all files which include GNSS observation and ephemeris restored if flash.
no corresponding software in your computer to erase these files, this command would be a

good cloice.
Example
ERASEFLASH
3.2.9 FIX Constrain to fixed height and position
Format

FIX POSITION <lat>  <lon> <hgt>
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Description

This command fixes three parameters of the bodatitude, longitude, height.For various
applications, fixing these values can assmstimproving acquisition times and accuracy of
position or corrections.

Parameters

lat latitude (-90 to 90degrees.

lon longitude in degrees(-180 to 180 degrees)

hgt mean sea levgMSL) height-{,000 to 20000,000 m).
Example

FIX POSITION 30.0 150.0 50

3.2.10 FRESET Reset to the factory default

Format
FRESET
Description

This command clears data which is stored in wofatile memory, and set the baud rate to
38400. No data log is outputted.

Example

FRESET

3.2.11 HEADINGOFFSET Add heading and pitch offset values
Format

HEADINGOFFSET <headingoffsetindeg> <pitchoffsetindeg>
Description

This commands used to add an offset in degree in the heading and pitch values of the
HEADING, GPHDT, GPNAV, GPTRA, GPYBM and PTNL,AVR logs.

Both heading offset and pitch skt have the default values of O degree.
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Parameters

Headingoffsetindeg -180.0 ~ +180.0default value = 0.0
Ritchoffsetindeg -90.0 ~ +90.0default value = 0.0
Example

HEADINGOFFSET 10 10

3.2.12 INTERFACEMODE Set receive or transmit modes for ports

Format
INTERFACEMODE <port> <input - mode> <output - mode>
Description

This command configures a port to detect data or output data in specified mGalkeently
output-mode is not affected by command aralwaysin generic mode

Parameters

port refer to Table3.

input-mode refer to Tableb.

output-mode alwaysbe GENERIC mode, referTtableb.
Example

INTERFACEMODE COM1 RTCMV3 RTCMV3

Table5. INTERFACEMODE

MODE NAME DESCRIPTION SUPPORT
NONE The port is disabled. Y
NOVATEL NovAte®®commands and logs Y
RTCM RTCM corrections Y
RTCA RTCA corrections N
CMR CMR corrections Y
OMNISTAR OMNISTAR corrections N
IMU IMU information N
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MODE NAME DESCRIPTION SUPPORT
RTCMNOCR RTCM with no CR/LF
CDGPS GPS *C code
TCOM1 Tune mode
TCOM2
TCOM3
TAUX
RTCMV3 RTCMV3 corrections Y
NOVATELBINARY NovAte®binary messages Y
GENERIC No limit Y
AUTO RTCM, RTCMV3 and CMR are auto switched. Y
COMPASS ComNawommands and logs Y
NEMA NEMA correction Y

3.2.13 LOCKOUT  Prevent the board from using a satellite

Format
LOCKOUT <prn>
Description

This command prevents the board from using a satellite bywdighting its range in the
solution computations. Note that the LOCKOUT command does not prevent the board from
tracking an undesirable satellite. This command must be repeated for each satellite to be
locked out.

See also the UNLOCKOUT.

Parameters

prn PRnumber of satellitgrefer to Table6).
Example

LOCKOUT 10
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Table6. GNS®Nameand CorrespondingPRN

GNSS PRN

GPS 1~-32
GLONASS 38~61
BD2 141~177
SBAS 120 ~ 138

3.2.14 LOCKOUTSYSTEM Prevent the receiver from using a system

Format
LOCKOUTSYSTEMsystem>
Description

This command prevents theeceiver from using satellites in the specified system in the
solution computation

Parameters

system the name of a specified GNSS system, reférable?.
Example

LOCKOUTSYSTEM BD2

Table7. GNSSystem

GNSS SYSTENV

GPS

BD2
GLONASS
GALILEO
SBAS

3.2.15 LOG Request logs from board

Format

LOG <message- type> [type - trigger] [period] [offset]
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Description

The board is capable of generating many different I&gpported log messages are listed in
Tablel9~Table23. Chapter 4will discuss the conventions and definitions on these messages.

Parameters

type  Choose the data types you want to generate.

trigger Choosdog typetriggers refer toTable24.

period The data for synchronous logs is generated on a regular schedule.
periodspecify the time interval.

offset Used forperiod(ONTIME trigger) in seconds.

To log data at 1 second, after every minute, set the period to 60 and the offset to 1. A
valid value is any integer (whole number) smaller than the period. These decimal values,
on their own, are also valid: 0.1, 0.2, 0.250d8, as well as any multiple of the maximum
logging rate defined by the receiver model. Values less than 1ms will be considered an
offset of 0 ms. The offset cannot be smaller than the minimum measurement period
supported by the model.

Example

LOG VERSIOM

The above example shows the ASCII data of board version is logging to the appointed COM
port.

3.2.16 MAGVAR Set a magnetic variation correction
Format

MAGVAR <type> [ correction [std deV]]
Description

The receiver computes directions referenced to True Noldbke this command (magnetic
variation correction) if you intend to navigate in agreement with magnetic compass bearings.
The receivemuses the magnetic variation correctiod degreeif you don@ set any magnetic
correction

Parameters
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type Wi ¢ hQ 0o RNT Wzth referaa/ Tableth MAGYAR Type
correction AstypeSlj dzk £ & (2 Yhagnitude D carredtidxQIBO degrees)
std dev Standarddeviation of correctiong 180 degreesdefault = 0)

Example

MAGVARAUTO

MAGVAR CORRECTIONQ 0

Table8. MAGVAR Type

TYPE DESCRIPTION

AUTO Use IGRF corrections according to receiver position

CORRECTION | Use the value inputted
3.2.17 MARKCONTROL Mark message control
Format

MARKCONTROL signal switch [polarity] [timebias [timeguard]]

Description

Thesignal2 y f @ & dzLJLJ2 NIl a 0 KSvitchESdzLId2NR®E ORKS NJ @& Tg 2 N
GRAAIpplariy&aTzLILI2 NIIa (GKS 1S@ g2NRa alLIRardrogsSé

NELINSASY(G aLI2aAiAildArgsS tidddiadafdtimdgyatdpadyetes canfotdhs
set by now.

The settings can be saved §gveconfigcommand and the markcontrol status can beecked
by log sysconfigommand.

Example

markcontrol markl enable negative 0 0

3.2.18 NMEATALKER NMEA message talker identifier control
Format

(1) Control

NMEATALKER (Sentence ID) (Talker ID)
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Manipulate individual or all talker identifiers.

Sentence Identifier (ID): Please refer to column 2rable 10. At the moment, 26 sentence
identifiers are available:

CDT,GGA,GGARTK,GLL,GRS,GSA ,GST,GSV,HDT,HPR,NAV,NTR, RMC,RRS,
SEH, TRP, URA, VTG, ZDA, DRC, RSC, CLH, IDM, PRR, GTD, ALL

l'Y2y3d (GKSaS Hc ARSYGAFASNRAI GKS FANRG Hp F N
to fulfill the function of manipulating all therfit 25 identifiers.

Talker Identifier (ID): Please refer to column 7 Tafble 10. At the moment, 6 sentence
identifiers are available:

GN, GP,BD, GL, GA, AUTO

lY2y3 GKSAS ¢ ARSYUGATASNEI GKS FANRG p | NB
indicate that receiver will automatically choose a talker identifier according to constellation
used in current estimates, during whichtalkBr$y 6 A FASNAR I NB &adzoa2Sod
Wdzyt 201 2dziQd Ly W' ! ¢hQ Y2RSY K2 NBOSAGSNI O
shown in the following table:

Table9. NMEATALKER Available Identifiers

CONSTELLATIQIS$ED IN SOLUTIONS TALKER IDENTIFIER

GPS GP
BDS BD
GLONASS GL
GALILEO (NA) GA
two or more constellations GN

(2) Query
NMEATALKER LIST

List talker identifiers for all current NMEA messages.

(3) Reset

NMEATALKER RESET

Reset talker identifiers to factory defaults, as showigure2:
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HMELTATEEER Status:

HC| Hame HMode | Identifier
1] CDT : MAMNUAL| GF
2] GGEA . MANUALL| GF
3| GGARTE : MLNUALL| GF
4| GLL : MaMNUALL| GF
5 GRS : AUTC | [GH,GP,BD,GL,GA]
& | G5a : AUTC | [GH,GP,BD,GL,GA]
71 G5T : MANUAL| GF
8 G5V : AUTC | [GH,GP,BD,GL,GA]
9] HDT : MANUAL| GF
10| HPR : MLNUALL| GF
11 HAaWV : MLNUALL| GF
12 HTE : MLNUAL| GF
13| EMC : MANUALL| GF
14| EES : ROTC | [GH,GP,BD,GL,GA]
15| S5EH : AOTC | [GH,GP,BD,GL,GA]
16| TEF : MONUALL| GF
17| URA : AUTC | [GH,GF,BD,GL,GA]
18] VIGE : MLNUALL| GF
19| ZDAR : MONULL| GF
20| DRC : AUOTC | [GH,GP,BD,GL,GA]
21| R5C : MONULL| GF
22| CLH : AUOTC | [GH,GP,EBD,GL,GA]
23| IDM : AUOTCO | [GH,GP,EBD,GL,GA]
24| PER : AUOTO | [GH,GP,ED,GL,GA]
25| GID : MLNULL| GP

Figure2. Factory Defaults oNMEATALKERentifiers

Description

Command is not cassensitive and keywords are separated by space and each command is
ended with a pair of Carriage Return (CR) and Line Feed (LF).

NMEATALKER commands only affect talker identifiers; LOG commands used to request a log is
unaffected by NMEATALKER commands. Talker identifiers in LOG command&i@ain

LOG GP~~~ ONTIME 1

In AUTO mode, talker identifier changes subject to results of using LOOKWOCKOUT
commands

Summary on how to use NMEATALKER manipulating individual calkal tdentifiers is
presented in following table:
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Tablel0.NMEATALKER Commands and All Controlled NMEA Message Types

Comm Sent(.erjce GPS GLONASS | BDS GNSS Talke.r Identifie.rs Message Factory Dgfaults
ands | Identifiers (5 optional prefixes) | Output Types | (Refer toFigure2)
NMEATALKER AUTO [GN,GP,BD,GL,GA] | "°* ;Zgg?,&e Talker Identifier
1 CDT GPCDT GLCDT BDCDT GNCDT Prefix + CDT Hybrid M GP
2 GGA GPGGA GLGGA BDGGA GNGGA Prefix + GGA Hybrid M GP
3 GGARTK | GPGGARTH GLGGARTK BDGGARTHK GNGGARTH Prefix + GGARTK | Hybrid M GP
4 GLL GPGLL GLGLL BDGLL GNGLL Prefix + GLL Hybrid M GP
5 GRS GPGRS GLGRS BDGLL Prefix + GRS By Group A [GN,GP,BD,GL,GA
6 GSA GPGSA GLGSA BDGSA Prefix + GSA By Group A [GN,GP,BD,GL,GA
7 GST GPGST GLGST BDGST GNGST Prefix + GST Hybrid M GP
8 GSV GPGSV GLGSV BDGSV Prefix + GSV By Group A [GN,GP,BD,GL,GA
9 HDT GPHDT GLHDT BDHDT GNHDT Prefix + HDT Hybrid M GP
10 |HPR GPHPR GLHPR BDHPR GNHPR Prefix + HPR Hybrid M GP
11 | NAV GPNAV GLNAV BDNAV GNNAV Prefix + NAV Hybrid M GP
12 NTR GPNTR GLNTR BDNTR GNNTR Prefix + NTR Hybrid M GP
13 RMC GPRMC GLRMC BDRMC GNRMC Prefix + RMC Hybrid M GP
14 RRS GPRRS GLRRS BDRRS Prefix + RRS By Group A [GN,GP,BD,GL,G/
15 SEH GPSEH GLSEH BDSEH Prefix + SEH By Group A [GN,GP,BD,GL,G/
16 TRP GPTRP GLTRP BDTRP GNTRP Prefix + TRP Hybrid M GP
17 URA GPURA GLURA BDURA Prefix + URA By Group A [GN,GP,BD,GL,G/
18 | VTG GPVTG GLVTG BDVTG GNVTG Prefix + VTG Hybrid M GP
19 | ZDA GPZDA GLZDA BDZDA GNZDA Prefix + ZDA Hybrid M GP
20 | DRC GPDRC GLDRC BDDRC Prefix + DRC By Group A [GN,GP,BD,GL,GA
21 | RSC GPRSC GLRSC BDRSC GNRSC Prefix + RSC Hybrid M GP
22 | CLH GPCLH GLCLH BDCLH Prefix + CLH By Group A [GN,GP,BD,GL,GA
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Comm | Sentence Talker Identifiers Message Factory Defaults
. GPS GLONASS | BDS GNSS _ . .
ands | Identifiers (5 optional prefixes) | Output Types | (Refer toFigure2)
23 IDM GPIDM GLIDM BDIDM Prefix + IDM By Group A [GN,GP,BD,GL,GA
24 | PRR GPPRR GLPRR BDPRR Prefix + PRR By Group A [GN,GP,BD,GL,GA
25 GTD GPGTD GLGTD BDGTD Prefix + GTD Hybrid M GP
ALL applied to all sentence identifiers
GPTRA Talker identifiers
GPRMB Currently Not Available in these messageq
GPGGALO! iy Nat Avarlile are not affected
G by nmeatalker
PTNLPJK commands
1 NOTE:

Column8lPa Saal 3a3S hdzillzi ¢&LISQY | @06NAR FyR . & DNRdzZLJ YSIya ba9! YSaal

HYBRIDNo matter how many constellations are used in PVT solution, receiver output contains only one message, whose PVT solution
is a combined radt of all the constellations available.

GROURPIN contrast to COMBINATION mode, each constellation has its own message.

[ 2f dzvYy o W/ dzNMBTOI M--aVARWBADManulal and Auto means whether talker identifiers are specified manually or
automatically.

Example
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Tablell.Examples of NMEATALKER Commands and Outputs

COMMAND SENTENCE TALKER OUTPUT  DESCRIPTION
IDENTIFIEF IDENTIFIEF

NMEATALKE| | ALL AUTO Auto mode. All talker identifiers are set automatically accordingTtile 10. (In
contrast, in manual mode, all talker identifiers are set using appropriate commanc
auto mode, talker identifiers are controlled by the constellations used in PVT soluti
more i KI'y 2yS O2yadaSttlairzy Aa dzaSR:
automatically.

NMEATALKE| @ ALL GN PDbXZX al ydz f Y2RS®d I f¢ GFf 1SN ARSY(GATASNE
constellations are used in PVT solution.

NMEATALKE| | ALL GP PDt XX al ydz f Y2RS® I f¢ GFf 1SN ARSYGATASNE
constellations are used in PVT solution.

NMEATALKE|  GGA BD p.5DD!alydzzf IyR K&@ONAR Y2RS® !ttt GFf 1SN A
constellations are used in PVT solution.

NMEATALKE| | RMC GP PpDt wa/al ydz- f yR K&8oNAR Y2RSo® ! ff @I f1SNI A
constellations are used in PVT solution.

NMEATALKE| @GSV GN PDbD{ {Manualand Group 2RS® ! £t Gl f 1SN ARSYUGUATFTASNE

P Db D{ 41 messages are given.
bDbD{ -

NMEATALKE| | GLL GL PD[ D[ [

NMEATALKE!I | LIST LIST command, listing all possible combinations of sentence and talker identifier
result should look lik&igure ZAFactory defaults).

NMEATALKE| | RESET RESET command, resetting talker identifiers to factory defaults, as shéviguie 2
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3.2.19 PPSCONTROL Control the PPS output style

Format
PPSCONTROIl<switch><polarity><period><pulse - width>

Description

This command can be used to set the polarity, period and pwisih of PPS outputThe PPS
cam®be disabled andhe update rate can be up to 10 Hz.

Parameters

switch WnableQor Wisable€) the switch should be set téEnableQ and WHisable€is not
allowed.

polarity WHositiveQand ‘Hegative if PositiveQ it should be a high level pulse, a low level
pulsecorrespondio a'Hegativemode.

period in seconds\Period) Ol y Qi 0 Siscngtghifyl sectanBniparank i
pulsewidth in microseconds, pulseidth should be less than half of period.
Exampé

PPSCONTROL ENABLE POSITIVE 1 1000

3.2.20 PPMADJUST Adjust PPM or not

Format
PPMADJUST<status>

Description

This command igsed to decide whether adjust the PPM or not.

Parameters

status ON (adjust) / OFR(2 yadjust)

Example
PPMADJUSTON /I Adjust PPM.
PPMADJUSTOFF /I Not adjust PPM.
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3.2.21 READFLASH Read files from flash
Format

READFLASH
Description

The receiver readall files which include GNSS observation and ephemeris restored in flash and
output to current port. This command only be used in situatitmat youO 2 dzf dewhiad the
files using corresponding software.

Example

READFLASH

3.2.22 REFAUTOSETUP  Set base station self-starting
Format

REFAUTOSETURKstatus>
Description

This command igsed to decide whethethe base station selftartsor not. This command is
defined byComNav

Parameters
status ON (selistart) / OFFR 2 ys€)istart)
Example
REFAUTOSETURON /I Self - start
REFAUTOSETUROFF /I Donbt self - start

3.2.23 RESET Perform a hardware reset

Format
RESET
Description

This command performs a hardware reset. Following a RESET command, the board initiates a
cold-start boot up.
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Example

RESET

3.2.24 RTKCOMMAND Reset or set the RTK filter to its defaults

Format
RTKCOMMANDBaction>
Description

This command provides the ability teset the RTK filter and clear any set RTK parameters. The
RESET parameter causes #iwance RTK algorithm to undergo a complete reset, forcing the
system to restart the ambiguity resolution calculations.

Parameters

action RESET

Example

RTKCOMMAND RESET

3.2.25 RTKDYNAMICS Set RTK dynamic mode

Format
RTKDYNAMICS<mode>
Description

This command can be used to set dynamic mddedifferent mode, RTK engine should treat
the observation data in different style to promote the performance of RTK engine.

Parameters

mode static/foot/land/air.
Example

RTKDYNAMICS DYNAMIC

3.2.26 RTKELEVMASK Set the RTK elevation mask angle

Format
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RTKELEVMASK<type> <angle>
Description

This command is used to set elevation mask angle of RTK eniginsome situations,
observations of lowelevation satellites may influence the resolution process aglltof RTK,
so a higher mask angle should be a good choice to ensure a better performance of RTK engine.

Parameters
type Wi ortPQ {.9wQ
If "Hutonode is set, RTK engine should set elevation raatkmatically
in Wsemode, RTK engine should set elevation mask as user identified.
angle integer number. Agle should be more than 0 degree and less than 90 degree.
The default value is 0 degree.
Example

RTKELEVMASK user 10

3.2.27 RTKFIXHOLDTIME Set maximum age of RTK fixed data

Format
RTKFIXHOLDTIME <time - delay>
Description

This command is used to set the maximum age of fiX€ data to use when operating as a
rover station. RTKxeddata receivedhat is older than the specified time is ignored.

Parameters

time-delay less than 99s and more than 5s, defadtue is10s

Example

RTKFIXHOLDTIME 15

3.2.28 RTKOBSMODE Set the observation mode of rover receiver

Format
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RTKOBSMODE <mode>
Description

This command is used to set the observation mode of rover receiver. In other words, using this
command can set which frequency would be involved in the RTK computation of rover receiver.

Parameters

mode ' Wl e¢ehQy agAiGOK 20aSNIDI atitallyyaccoidng3o o6 we
differential data type received by receiver

= Integer number (Manual Mode), its value can be one of the followings:

Table12.RTKOBSMODE Manual Mode

MANUAL MODE DESCRIPTION

0 Pseudoranges (PRs) and CarRéiases (CPs) from GPS/BDS/GLONA!
frequencies involved; default mode. [Supporting RTCM 3.x PR
correction related Message Types, RTCM 2.3 Message Types 18/19.]

1 PRs and CPs from GPS L1, BDS B1 and GLONASS G1C involved

2 Reserved

3 PRs from GPS1L(currently supported), BDS B1 (currently NA)
GLONASS GI1C (currently NA) involved; [Supporting RTCM 2.3 M
Type 1]

4 Single Positioning mode with improved postioning accuracy

5 PRs and CPs from GPS L1/L2 and BDS B1/B3.

1. RTCM 2.3 Message/pe 3 is not affected by this command.

2. As for manual mode 3 this command takes higher priority of RTKSOLUTI(
which means that:

l'a NROSNI NEOSAOSNI Aa asSi || RATFTFSNEB

necessary to send a RTKSOLUTION comitghd OK |l y3S N2 @SN

mode, for its solution mode will be adjusted automatically per its observa

mode.
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3.2.29 RTKREFMODE Set the RTK ref-station position mode

Format
RTKREFMODE <mode>
Description

This command is used to configure rover satito process position of reference station as
moving base station RTK mode or fixed base station RTK.

Parameters

mode 0: fixed base station RTK;moving base station RTK;

Example

RTKREFMODE 1

3.2.30 RTKSOLUTION Set RTK solution mode

Format
RTKSOLUTION <mode>
Description

This command provides a method to configure RTK resolution engiheh is used bjRover
RTK receiveln some situations, only RTD is needed to get a quicker initiation process and a
not so accurate result, this command can be used to cargiRTK engine to RTD mode.

Parameters

mode integernumber, which could be one of the followings:
0: dualrequency RTKDefault mode, Autq)
1. singlefrequency RTD;
2: dualrequency RTD;
3: triplex-frequency RTK;
4: triplexfrequency RTD;

5:L1/L2/B1/B3 RTK;
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Example

RTKSOLUTION 1

3.2.31 RTKSOURCE Set RTK correction source

Format

RTKSOURCE<type > [stnid]

Description

This command is used to identify from which base station to accept RTK (RTCM, RTCMV3, RTCA

CMR and OmniSTAR (HP/XP)) differentialectons. This is useful when the receiver is

receiving corrections from multiple base stations.

Parameters
type 5Db{{ Gl &adNAYy3A yI YSI TREI3 IdaNY (Dédulf) dzS
chosen, the receiver ignores the ID string. Specify a type when using base station
IDs.
stnid Base station ID
Table13.DGNSS Type

ID TYPESTRING DESCRIPTION

0 RTCM

1 RTCA

2 CMR

3 OMNISTAR
4 Reserved

5 SBAS

6 RTK

7,8,9 | Reserved
10 AUTO cd

RTCM ID: 0 <= RTCM station ID <=1023 or ANY

RTCA ID: A four character string containing only alptzd ¢a numeric character
(0-9) or ANY

CMR ID: 0 <= CMR station ID <=31 or ANY

In the RTKSOURCE commabiNISTAR enables OmniSTAR HP/XP (if allc
and disables other RTK types. OmniSTAR HP/XP has its own filter, which co

corrections to within about 10 cm accuracy

If SBAS is set in the RTKSOURCE command, it can not provide ptesie
positioning and returns an error
The correction type used is determined by the setting of the RTKSO

command

In the RTKSOURCE command, AUTO means that both the RTK filter and the
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ID TYPESTRING DESCRIPTION

OmniSTAR HP/XP filterdifthorized) are enabled. The RTK filter selects the fir
received RTCM, RTCA, RTCMV3 or CMR message.
The BESTPOS log selects the best solution between RTK and OmniSTAR H]

11 NONE Disables all differential correction types

12 Reserved
13 RTCMV3 RTCM/ersion 3.0 ID;: 0 <= RTCMV3 station ID <=4095 or ANY

14,15 | Reserved
Example

RTKSOURCE AUTO ANY
RTKSOURCE RTCM ANY
Notify : Specify the format before specifying base station 1D
RTKSOURCE RTCMV3 5

RTKSOURCE RTCM 4

3.2.32 RTKTIMEOUT Set maximum age of RTK data

Format
RTKTIMEOUT <time - delay>
Description

This command is used to set the maximum age of RTK data to use when operating as a rover
station. RTK data received that is older than the specified time is ignored.

Parameters
time-delay less than 200s, defauli0s
Example

RTKTIMEOUT 30

3.2.33 RTKQUALITY Set RTK quality level

Format
RTKQUALITY <normal/quick >

Description
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Use this command to select an RTK quality mode.

Parameters

normal/quick normal RTK/ quick RTK

Example

Rtkquality normal
Notice: for the geomatics application, the default setting: FFT+QUICK mode

For the attitude determination application, the setting: LAND+QUICK mode.

3.2.34 SAVECONFIG  Save current configuration

Format
SAVECONFIG

Description

This command saves the u&present configuration, including the current log settings (type,
whether output testing dataetc.), FIX settings, baud rate, and so on, refef &blel4.

Example
SAVECONFIG

Tablel4.Saved Configuration

CONFIGURATION DESCRIPTION

LOG All logs in all ports are saved

FIX Just fix position is saved

COM baud rates of all ports are saved
ECUTOFF Qutoff-angles include BD2 asaved
PIJKPARA Sx parameters of PJK are saved
PPSOFFSET Configured offset is saved

INTERFACEMODI Ports mode status of COM1, COM2 and COM

3.2.35 SBASCONTROL Control the usage of SBAS corrections

Format
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SBASCONTROIsswitch > [system] [prn]
Description

Thiscommand is used to dictate how the receiver tracks and uses correction data from one of
Satellite Based Augmentation Systems (SBAS). To enable the position solution corrections,
issue the SBASCONTROL ENABLE command. The receiver does not, by defaulto attark

or use any SBAS signals satellites unless told to do so by the SBASCONTROL command.

When using the SBASCONTROL command to direct the receiver to use a specific correction
type, the receiver begins to search for and track the relevant SBAS ®HEO fer that
correction type only.

The receiver can be forced to track a specific PRN using the ASSIGN command. The receiver car
also be forced to use the corrections from a specific SBAS PRN using the SBASCONTRO
command.

Tracked SBAS Ps&iNive beempresented in log messageR&SY, SATMSG and RANGECMP.

Parameters

switch =@b!.[9QY wWSOSAOPSNI dzaSa GKS {.!'{ O

N
Z
&

N

(0p))
QX

' WsL{!.[9Q 065S¥Fldz oY wSOSAGSNI R2 y
system AGQ&a Iy 2 LI A awidhdquabhlr N2 Y96 B NIThb®BO X NB F S NJ
Table15.SBAS Systems

KEYWORD ID DESCRIPTION

NONE 0 Does not use any SBAS satellites
WAAS 3 Uses only WAAS satellites
EGNOS 4 Uses only EGNOS satellites
MSAS 5 Uses only MSAS satellites
GAGAN 6 Uses only GAGAN satellites

prn = 0: Receiver uses any PRN (default)

= 120138: Receiver uses SBAS corrections only from this PRN

Example
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SBASCONTROL ENABLE EGNOS

SBASCONTROL ENABLE MSAS 129

3.2.36 SBASECUTOFF Set SBAS satellite elevation cut-off
Format

SBASECUTOFKangle >
Description

Thiscommandsets the elevationcut-off anglefor SBASatelites. Thereceiverdoesnot start
automaticallysearchingor an SBASatelliteuntil it risesabovethe cut-off angle(whensatellite
positionis known).

Parameters
angle +90 degree defaultvalue is-5 degree.
Example
SBASECUTOFF 5
3.2.37 SBASTIMEOUT Set SBAS corrections time out
Format

SBASTIMEOUT<mode> [time - out]
Description

Thiscommandis usedto set the amount of time the receiverremainsusingthe last effective
SBASorrectionsif it has been disabled taeceive SBAS corrections.

Parameters

mode = AUTO (Default), Set the default value (180¢nhud delay
= SET, Set the time delay in seconds
time-delay 120s ~ 208,0only asmodel' W fedatltValue is180s
Example

SBASTIMEOUT 150
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3.2.38 SET Configure settings
Format

SET <type> <para nl> <para nR> é
Description

This command should be used to configure some special settings such as PJK parameters,
debug information output, and so on.

Parameters
type refer to Tablel6.
param refer to Tablel6.
Example

SET DIFFMATCHMODEsynch

SET STATIC on

SET PJKPARA 6378137.0 298.257223563 0 120 0 500000
SET WORKMODIEmMIing

SET TIMINGREFXYZ - 2844870.0 4662776.0 3282481.0
SET BD2PVTOBS B2l

SET CPUFREQ 624

SET PVTFREQ 5

SET RTKFREQ 5

SET GPSL2CODETYPEcodetype

SET GLONASSCODETYPEodetype

SET AUTOSENDFILE switch period delay

SET EXTERNALCOORD ON

SET CYCLESAVE switcher  fileperiod sampleint eraseint
SET STATIONMODEmMmode portA portB interval

SET EMMC ON/OFF

SET BD2PVTMAXAODC XX

SET BD2PVTMAXAODE XZET PROJECTIONTYPE Param1
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SET CP SMOOTHER aa bb

SET NMEAMSGFORMAT <KEYWORD>

SET GLOPRBIAS gx pl p2 éé pla
SET GLOCHANPRBIASgx chan p

SET BLOPRBIAS DEFAULT
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Tablel6.SETType andParameter

SYN'AX PARAMETER DESCRIPTION
SET DIFFMATCHMOPBP&am1 Paraml SYNCr ASYNCH Set RTK in synchronous mode or asynchronous mode
SET ATOMparaml Paraml

SET ANTHIGParaml

SET STATRaraml

SET PIJKPARAram1X Param6

SET TIMINGREFXYRaraml X
Param3
SH WORKMODParam1

ComNav Technology Ltd.

ON = Enable atom clock

OFF = Disable atom clock
Paramlis known antenna height o
a receiver

Paramt

ON = start staticfile collection
OFF = end staticfile collection
Param1X Param6

A: the long axle of the earth
1/F:F is the Earth flat rate

BO: reference latitudén degree)
LO: reference longitud@ degree)
NO: reference north coordinate

EO: reference east coordinate

Param1X Param3
X (WGS84)Y (WGS84Y (WGS84)
Param1 PVT or TIMING

43

Start or end static data collection

Set PJK parameters in coordinate conversion. Their default sef
are:

A: 6378137.0;

F:1.0/298.87223563;

BO: O;

LO: 120/ 180 * PI

NO: 0

EO0: 500000

In timing mode, this command is used to set reference sta
coordinates as x, y andrzWGS84oordination frame

Set receiver worknode: PVT mode or Timing Modé&ollowing a
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SYN'AX PARAMETER DESCRIPTION

command set worknode to timing mode, reference statio
coordinates should be set using command belolv. switching

work-mode from PVT to TIMING, two commands:
SET WORKMODE TIMING

SET TIMINGREFXYZ XY Z

should be needed. If switching wenkode from TIMING to PVT, on

one command iseeded:

SET WORKMODE PVT

SET BD2PVTOBSraml Paraml B1l, B2l or B3BAUTO This command could be used to choose signal of BD2 in
computation.
B1/B2I/B3l: h PVT computation, observationgphemeris and
almanac areextractedfrom B1l,B2lor B3I
AUTO:n PVT computation, observatiorsphemerisand almanac are
extracted from one of signals B1IB2l and B3I, according to th
j dzt y G A G @& 27 SFOK aAy3alfQa 2

observables will be used in PVT computation firstly.

SET CPUFRPQraml Paramlis walid CPU frequencin | This command could be used to set frequency of CPU doreome
Hz cases high update rate observation, PVT or RTK is needed, the
208, 41gdefault) 624, 806. CPU core frequency coul@ear so huge calculation load, so a higl

frequency is necessary, at the same time, it meawese power cost.
SET PVTFRE@ram1 Paramlis \alid PVTfrequencyin = ComNawoard work in 5h2VTin default setting, if a higher or lowe
ComNav Technology Ltd. 44 CNTOEMRMO01, Rev b.



COMNAVOEM BOARD REFERENCE MANUAL

Chapter 3. Compatible Comman

SYN'AX

PARAMETER

DESCRIPTION

SET RTKFRPQraml

SET BASELINELENG&M1

SET MODIFYCPTOPRRam1

SET CPSMOOTHPR Paraml

[Param2] [Param3]

SET RTKOBSMOPB&am1

ComNav Technology Ltd.

Hz
1, 2, §default), 10, 20.

Paramlis walid RTKfrequencyin

Hz
1, 2, Rdefault), 10.

Paramlis a fixed baseline length ¢

a rover (®)

Paramt

ON = to carry out the modulation

OFF = no modulation (default)

Paraml smooth enable switch

ON/OFF

Param2 smoothing time contant

Param3 Tracking time threshhold

Paramlis RTK Obs mode

45

PVTupdate frequency is needed, this command could configure
PVT update rate at most 20h2ut the calculation ability of CPU is n
unlimited, in 5hz PVT, RTK could work on 5hz; if a 10hz PVT ani
RTK are needed at the same time, a higher CUP freguanteast
624Mhzis necessary.

Notice: please keep RTK frequency ismigher thanPVT frequency.

Invoke amodulaion manipulation onCarrier Phase, to maké t !

values close to those of corresponding Pseudorange.

Paraml1: ON = enable Carrier Phase to smooth Pseudorange [Defe
OFF = Disable Carrier Phase to smooth Pseudorange

Valid range of Param2 is 10 ~ 200 s®t Its default value is 50s.
Valid range of Param3 is 0 ~ 60 seconds. Its default value is 15s
one satellite was tracked for a time period (Param3), receiver star|
dzZaS / F NNASNI t KFasS G2 avyz220K GF
AUTO, MANUAL [Default]

For more information on the mode, refer ©2.28RTKOBSMODE

Set the observation mode of rover receiver
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SYN'AX PARAMETER DESCRIPTION
Paramlis a vector length of a rove
SET VECTORLEN®aram1
(>0)
Paraml(codetyp#@ is: a) AUTO, MANUAL[Default]
pcode: P code code type: Track L2C signal if this satellite has the L2C signals; tra
ccode: C code if not.
auto: Trackhe L2C automatically b) The setting status can be checked by the commadnd:
SET GPSL2CODETR&BEmM1
codetype
c) Example: set gpsl2codetype auto
For the GPS L2 automaticatlijoose the PRN code type
track.
Paraml(codetyp?@ is: a) Default mode: pcode
pcode: P code b) Example: set glonasscodetype ccode;
SET GLONASSCODETYPE . . _
ccode: C code In this command, the PRN tracking code type is: C code.
Paraml
Auto: N/A

SET AUTOSENDFI&&itch period
delay

ComNav Technology Ltd.

switch:raw data file send switch. | Switch:
1: open the sending file funicin
Period raw data file send period 0: close the sending file function
the unit is (seconds).
periodV LF¥ GKS LISNA2R Aa asSid oAl
Delay. time delay of the raw date every 3600s.

file sending out on time, and th
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SYN'AX PARAMETER DESCRIPTION

unit is in seconds. delay. The time delay is set for leaving more time for the intern
Y2RdzE S 02yySOiAz2yd LT {&data Reuiill
be sent out 15 seconds delay after the sending period time.

The parameters of this command can be saved $veconfig

command

Externalcoord: the externe This function uses the external coordinates as base station pos

coordinates. and send these coordinates for differential operation. This func

SET EXTERNALCO@RD can be inquired by the commaridg sysconfigand can be saved &
saveconfig

switcher set the cycle saving - This message settings can be saveddyeconfigand checked biog
G9b! . [ 9¢ A& 2 LIS sysconfig
close.
-the switcherO2 NNB aL}2yRa G2 GKS a5 4l
Fileperiod set the file saving O2 NNBalL}R2yRa (2 GKS a!! ¢heéT a5l
SET CYCLESAafgtcher fileperiod| period. The parameter is integer | The FileperiodO2 NNB A L2y Ra (2 GKS a5/ i
sampkint eraseint unit of hour. Gal YL SAyiGé O2NNBalLRyRa (2 (K¢

Sampleint set the file saving - Using theset cyclesaveommand to set the cycle saving paramets
sampling interval. The parameter| means modifying the settings of the static file saving of the CRU. £
integer in unitof second. using the CRU to modify the static file saving also means changir

cyclesave parameters. But the open and closeyafesae can only be
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SYN'AX

PARAMETER

DESCRIPTION

SET STATIONMOD&ode portA

portB interval

ComNav Technology Ltd.

Eraseint set the file erasing time
interval. The parameter is intege

and the unit is seconds.

Mode: set the station style, the

LI N} YSGSNI Aa ad
oFrasS adrdazys ¢
station.

PortA set the communication por

for receiving he differential data

from the base station. Th
LI N} YSGSNI A a o
402Yo0é¢ d

PortB set the communication por
for sending differential message
from base stationThe parameter is
GO02YMET GO2YHEZ

Intervat set the time interval for

48

controlled by the input command.

(2) example:set stationmode master com2 com3 0.2

In this command, the OEM board is set as master station. It rect
the correction data from com2 and sending out the correct
message to the rover station from com3; the message sending int
is 0.2 seconds.

Additionally, after receiving the comend as in the example, th
OEM board will automatically check the current frequencies of the
and RTK according to thmeterval parameter. The frequencies will k
tuned automatically if the PVT/RTK frequencies are lower than
message sending frequenc

For example, assuming the PVT/RTK frequency is 5 Hz,
NEOSAQGAY3I GKS O2YYIl yR

PVT/RTK frequencies are set with 10 Hz. However, the frequen

aasSd adl
the CPU cannot be set automatically. If needed, pleaseaeually.

The command as former example will execute the follow
commands internally:

Set pvtfreq 5
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SYN'AX PARAMETER DESCRIPTION

sendng the differential messages Set rtkfreq 5

The parameter is float pointing. Interfacemode com2 auto auto on
Interfacemode com3 auto auto on
Log com3 rtcmcompassb ontime 0.2
(2) set stationmode slave com3 com3 0.2
In the above example, the OEM board is set as slave station, wher
messages from the master are received from com3 and attitude re:
are sen back to com3. 0.2 is the interval time which is used to che
the PVT and RTK frequencies are under dgairement. The functior
is same as the master station.
The above command is realized by the following commands:
set pvtfreq 5
set rtkfreq 5
interfacemode com3 auto auto on
log com3 rtcmcompass3b ontime 0.2
set diffmatchmode synch
rtkrefmodel
The addingcommands are used for the setting related to the attitu
determination. For the requirement from the master station, it nee
to be set additionally. For example, the command settings for a me
station are as:

set stationmode master com2 com3 0.2
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SYN'AX PARAMETER

DESCRIPTION

ON: active the EMMC chip
OFF: close the EMMC chip

SET EMMC ON/OFF

XX: is the AODC value

SET BD2PVTMAXAODC XX

XX:is the AODE value

SET BD2PVTMAXAODE XX

ComNav Technology Ltd.

log gpgga ontime 0.2
log gptra ontime 0.2
for the slave station:

set stationmode master com3 com3 0.2.

For the K708 OEM board, the EMMC chip is not activated by de
setting; if the chip imeeded, | needs to be activated by the comman
For everytime the EMMC is open/closed, it can be set effectively
after setting:saveconfigcommand. The EMMC status is finished dur
the initialization while starting the receiver. The EMMC status lza
inquired by thesysconfigcommand.

This command is used to set the AODC value for the Beidou
solution. The default value is: 1. It can be inquired and saved ir

sysconfigcommand.

This command is used to set the AODE value for the Beidou
solution. The default value is: 2. It can be inquired and saved ir

sysconfigcommand.
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SYN'AX

PARAMETER

DESCRIPTION

SET PROJECTIONTR&&EmM1

SET CP SMOOHRION aa bb

Set nmeamsgformat<keyword>

S /[ htw.L!{

ComNav Technology Ltd.

JE

Paraml can be set with gauss a

utm.

aa: smooth timing constant valu

from 10 ~ 200

bb: tracking time (second) sinc

starting smoothing. The time is s

from 0 ~60.

Keyword: COMNAYV, STANDAR

NORMAL, LONG.

gXx: GLONASS frequencyédrd The

value can be set with 1 or 2.

pl: the first channel frequenc

correction.

pl4: +6 RF channel settings in u

of mm.

51

Gauss: means #eg the projection type as Gaudnaga projection

type.
utm: universal transverse Mercator projection.

The parameter settings can be checked by the commaogl:sysconfig
Defaul setting is: smoothing time aa is 50 and the tracking time b

seconds.

COMNAY default setting.Qurrently the OEM board outputs NME
format message.
STANDAREe Standard NMEA0183 message format.

Referencelablel?.

gx=1 means G1

gx =2 means G2;

example:

set gloprbias 700 -600-500-400-300-200-100 0 100 200 300 40
500 600

set gloprbias 2700-600-500-400-300-200-100 0 100 200 300 40
500 600
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SYN'AX PARAMETER DESCRIPTION

Note: all 15 parameters should be set in the command.

gXx: same as in above. Example:
chan: RF channel number. Value Set glochanprbias 6 300

Set GLOCHANPRBIAS gx chan p | from -7 ~ 6 with respect to the 1; The example means set the G1 frequencyGrchannel of GLONAS
channels of GLONASS. with 300mm.

p: corrections as above.
N/A Set both corrections of G1 and G2 in all channels to be 0.

Set GLOPRBIAS DEFAULT
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Tablel7.Description of NMEAMSGFORMAT keyword

COMNAV Default settingg NEMA message format for current OEM board output

STANDARD | Sandard 1. no positioncase GGA, RMC, VTG, HDT corresponding data are not output, and the message onlgantpat
NMEA0183

2. this key word only influences the GPGGA data accuracy, where the data accuracy adjusts accordir|
message format

Postion status latitude | longitude | height Undulation Differential delay

Snglepositioning | 4-bits | 4-bits 2-bits 2-bits N/A

Non-single 7-bits | 7-bits 4-bits 3-bits Integer number with 2

positionng digit(receiving
differential data)

positioning mode automatically. The decimal number is:

Nonsingle positioningRTD, SBAS, HDT manual setting or simulation input, etc.

3. when working in single positioning mode, the differential delay of GPGGA and station number are N/A.

NORMAL NMEA messag( 1.no position case: GGA, RMC, VTG, HDT corresppddia are not output but only comma.

normal accuracy _ ) - .
format 2. this key word only influences the GPGGA data accuracy. The data output accuracy is fixed and the decin

defined as:
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LONG

NMEA messag
high accuracy
format

latitude | longitude | height Undulation Differential delay
NORMAL 4-bits | 4-bits 2-bits 2-bits 2 digits integer
LONG 7-bits | 7-bits 4-bits 3-bits xX.X (2 digits integer, |
decimal)

3. when working in single positioning mode, the differential delay of GPGGAtatoh number are N/A.

nd F2NJ KS

5. Reference: NovAtel OME6 Manual book, Table 106, Position Precision of NMEA Logs.

Nonsingle positioning: RTD, SBAS, HDT manual setting or simulation input, etc.

[hbD Y2RS>

dzy Rdzt F G A2y

FYR AlGa dzyAd aa

ComNav Technology Ltd.

54

CNTOEMRMO001, Rev 5.



COMNAVOEM BOARD REFERENCE MANU Chapter 3. Compatible Comman

3.2.39 UNDULATION Choose undulation

Format
UNDULATION<opt > [sep]

Description

This command permits userto either enter a specific geoidal undulation value. The undulation
values reported in the position logs are in reference to the ellipsoid of the chosen datum.

Parameters

opt  Geoidal height model optigrrefer toTable18® 5 SF | dzf & @I f dzS A& W9
sep Undulation value required for the USER option, default value = 0.000.

Table18.Geoical Height (Undulation) Model

OPTION ID DESCRIPTION

TABLE 0 | Use the internal undulation table (same as EGM96)
USER 1 | Use the user specified undulation value

OSu89B 2 | Use the OSU89B undulation table

EGM96 3 | Use global geoidal height model EGM96 table

Example

UNDULATION EGM96 10.0

3.2.40 UNLOCKOUT Reinstate a satellite in the solution

Format
UNLOCKOUT <prn>

Description

This command allows a satellite which has been previously locked out (LOCKOUT command) to
be reinstated in the solution computation. If motkan one satellite is to be reinstated, this
command must be reissued for each satellite reinstatement.

Parameters

prn PRnumber of satellite, refer td able6.

Example  UNLOCKOUT 10
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3.2.41 UNLOCKOUTALL Reinstate a satellite in the solution

Format
UNLOCKOUTALL
Description

This command allows all satellites which have been previously locked out (LOCKOUT command)
to be reinstated in the solution computation.

Example

UNLOCKOUTALL

3.2.42 UNLOCKOUTSYSTEM Reinstate previously locked out system

Format
UNLOCKOUTSY STENBystem>
Description

This commandllows a system which previously locked out toreenstatedin the solution
computation.

Parameters
system the name of aspecified GNSS system, referTtable?.
Example

UNLOCKOUTSYSTEM BD2

3.2.43 UNLOG Remove a log from logging control

Format
UNLOG <message- type>
Description

This command permits you to remove a specific log request from the system.

Parameters

messagetype refer to Tablel9 ~Table23.
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Example

UNLOG VERSIONB

3.2.44 UNLOGALL Remove all logs from logging control

Fomat
UNLOGALL<port>
Description

This command disables all logs on the port if port is specified, if no port is specified, all logs of
all ports would be disabled.

Parameters

port refer to Table3.

Example

UNLOGALL COM1

UNLOGALL
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CHAPTER 4.LOG MESSAGES

Many different types of data can be logged using LOG command. This chapter covers all types
of data logs supported by ComNav board.

4.1 CONVENTIONS

4.1.1 Command Format
Send
LOG <message - type> [trigger] [period] [offset]

Refer toSection3.2.15

Reply

The format of reply message is Binary, which is quite different from sending message. The
board also supports NMEA string.

4.1.2 Binary Message Layout and Header Definition

Header Data CRC

Header3 Sync bytes plus 25 bytes of header information. The header length is variable as
fields may be appended in the future. Always check the header length.

Data variable

CRC 32-bit CRC performed on all data including the header.

HEADER

Field# Field Name Field Type Description Binary Binary
Byte Offset

1 Sync Char Hexadecimal OxAA. 1 0

2 Sync Char Hexadecimal 0x44. 1 1

3 Sync Char Hexadecimal 0x12. 1 2

4 Header Lgth | Uchar Length of the header. 1 3

5 Message ID | Ushort Message ID 2 4

6 Reserved 1 6

7 Reserved 1 7
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Field# Field Nane Field Type Description Binary Binary
Byte Offset
8 Message Ushort The length in bytes of the body of the messa| 2 8
Length This does not include the header nor the CRC
9 Reserved 2 10
10 Reserved 1 12
11 Reserved 1 13
12 Week Ushort GPS week number. 2 14
13 ms GPSime Milliseconds from the beginning of the Gl 4 16
week.
14 Reserved 4 20
15 Reserved Ushort Reserved for internal use. 2 24
16 Receiver S/W Ushort This is a value (065535) that represents th¢ 2 26
Version receiver software build number.

& NOTE

In current version, the length of header is always 28 bytes.

The length of data block is variable.
4.1.3 Log Message List

Currently supportednessages are listeid alphabetical ordebelow.
4.1.3.1 Predefined Log Message List

Table19.Predefined Logviessage
NO ID LOG MESSAGE FORMAT DESCRIPTION REFER TO
1 71 BD2EPHEM B BD2 decoded ephemeris information 4211
2 741 | BD2RAWALM | B BD2 raw almanac 4.2.1.2
3 412 A BD2RAWEPHEN B BD2 Ravephemeris 4.2.1.3
4 42 BESTPOS A, B Best position data 42.7.1
5 99 BESTVEL A, B,| Best velocity data 4.2.7.2
Abb

6 241 | BESTXYZ A, B Position infomation in xyz. 42.7.3
7 110 | BINEXOODATA B BINEX Recordx00 encapsulated by Binal 4.2.2.1

ComNav Technology Ltd.
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NO ID LOG MESSAGE FORMAT DESCRIPTION REFER TO
header & CRG2
8 81 BINEXO0101DAT, B BINEX Recorfx01:01 encapsulated by Binat 4.2.2.2
header & CR32
9 82 BINEXO0102DAT, B BINEX Recor@x01-02 encapsulated by Binar 4.2.2.3
header & CRG32
10 | 85 BINEXO0105DAT; B BINEX Recorfix0105 encapsulated by Binal 4.2.2.4
header & CRG2
11 | 114 HBINEX7DOODAT B BINEX Recor@x7d00 encapsulated by Binar 4.2.2.5
header & CR32
12 | 115 H BINEX7EOODAT, B BINEX Recorfix7e00 encapsulated by Binal 4.2.2.6
header & CR32
13 | 120 | BINEX7FO5DAT, B BINEX Recor@x7f05 encapsulated by Binar 4.2.2.7
header & CR32
14 | 317 | COMCONFIG | A, B COM configuration Information in ASCIl Form 4.2.3.1
15 723 | GLOEPHEMERI B Decoded GLONASS Ephemeris 42.1.4
16 792 | GLORAWEPHEI B GLONASS rasphemerismessage. 4.2.1.5
17 | 712 HGPSEPHEM B GPSlecoded ephemeris information 4.2.1.6
18 | 971 | HEADING A B Heading angle message 42.4.1
19 8 IONUTC A, B, lonosphere and UTC parameters 4291
Abb
20 |5 LOGLIST A Logsettings in each port. 4.2.3.2
21 | 925 H M925 B Extended Satellite Information 4.2.9.2
22 181 | MARKPOS A,B Position at time of mark input event 4.2.5.1
23 | 231 | MARKTIME AB Time of mark input event 4252
24 | 106 A METEODATA | B BasidvieteorographData Message 42.6.1
25 | 108 | METEODATAEX B Extended Meteorograph Data Message 4.2.6.2
26 | 174 A PSRDOP B DOP of SVs currently tracking 4.2.7.4
27 47 PSRPOS A, B, Pseudorange Position 4275
Abb
28 | 100 K PSRVEL AB Pseudorange Velocity 4.2.7.6
29 | 243 | PRXYZ A,B Pseudorange Carsgan position and velocity 4.2.7.7
30 |43 RANGE A, B,| Detailed range information 4281
Abb
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31 | 140 HRANGECMP A, B, Compressed version of the RANGE log 4.2.8.2
Abb
32 |74 RAWALM B Raw almanac 4.2.1.7
33 |41 RAWEPHEM B Raw ephemeris 4.2.1.8
34 | 973 A RAWSBASFRAN A Raw SBAS frame data 4.2.10.1
35 175 | REFSTATION | A, B Basestation Position 4.2.11.1
36 | 396 | RTCMDATA1 B Pseudorange correction message 4.2.8.3
37 | 911 | SATMSG B Satellite status (defined by ComNav) 4.2.9.3
38 | 48 SATVIS B Satellite visibility 4.2.9.4
39 | 270 H SATXYZ AB Satellite positions in ECEF Cartesian coording 4.2.9.5
40 | 976 | BASO A Do Not Use for Safety Applications 4.2.10.2
41 | 977 | SBAS1 A PRN Mask Assignments 4.2.10.3
42 982 | SBAS2 A
43 987 | SBAS3 A
Fast Corrections 4.2.10.4
44 | 992 | SBAS4 A
45 994 | SBASS A
46 | 995 | SBAS6 A Integrity Information 4.2.10.5
47 | 996 | SBAS7Y A Fast Correction Degradation Factor 4.2.10.6
48 | 997 | SBAS9 A GEO Navigation Message 4.2.10.7
49 | 978 | SBAS10 A Degradation Factors 4.2.10.8
50 | 979 | SBAS12 A SBAS Network Time/UTC/GLO Time Of 4.2.10.9
Parameters Message
51 980 | SBAS17 A GEO Almanacs 4.2.10.10
52 | 981 & SBASI1S8 A lonospheric Grid Point Masks 4.2.10.11
53 | 983 H SBAS24 A Mixed Fast Coections/Long Term Satellitt 4.210.12
Error Corrections
54 | 984 | SBAS25 A Long Term Satellite Error Corrections 4.2.10.13
55 | 985 H SBAS26 A lonospheric Delay Corrections 4.2.10.14
56 | 986 @ SBAS27 A SBAS Service 4.2.10.15
57 | 975 | SBAS28 A ClockEphemeris Covarianddatrix Message 4.2.10.16
58 | 1003 SBAS63 A Null Message 4.2.10.17
59 | 101 | TIME B Board time information 42121
60 | 83 TRACKSTAT B Satellite tracking status 4.2.3.3
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NO ID LOG MESSAGE FORMAT DESCRIPTION REFER TO
61 37 VERSION A, B, Board sftware and hardware version 4234
Abb

4.1.3.2 International Standard Message List

ComNav boards also support NMEA, RTCM 2.X, RTCM 3.X messagesefeiear® the
NMEA and RTCM protocol manual for details.

Table20.NMEAMessage

NO ID LOG MESSAGE DESCRIPTION

Standard

1 218 GPGGA GPS Fix Data and Undulation

2 219 GPGLL Latitude and Longitude of Present Vessel Position
3 221 GPGSA GPS DOP and Active Satellites

4 222 GPGST Only Dop Values are Valid Currently

5 223 GPGSV GPS Satellites in View

6 228 GPHDT Actual Vessel Heading in Degrees True

7 225 GPRMC GPS Specific Information

8 226 GPVTG The Track Made Good and Speed Reldbovwbe Ground
9 227 GPZDA UTC Time and Date

ComNav Proprietary

1 211 GPCDT Differential timing result

2 267 GPCLH Constellation Health

3 265 GPDRC Delta Range Correction

4 259 GPGGARTK GPS Fix Data and Undulation

5 220 GPGRS Pseudorange Residual

6 237 GPHPR Parameters of Attitude Angles

7 268 GPIDM Constellation Health

8 264 GPNAV ComNav Navigation Information Message

9 209 GPNTR Information about navigating to reference station.
10 271 GPPRR Pseudorange anRangeRate Residual
11 263 GPRRS DifferentialGPS and BDS Corrections
12 266 GPRSC Reference Station Coordinates
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13 261 GPSEH Satellite Health Indication
14 207 GPTRA Heading, Pitch and Roll (reserved) Message
15 | 262 GPURA Satellite User Range Accuracy (URA)
16 87 GPYBM Position, Velocity,, Heading, Pitahd PJK information
Table21. RTCMMessage
NO ID LOG MESSAGE FORMAT DESCRIPTION
RTCM 2.X
1 107  RTCM1 B Pseudorange correction message in RTCM2.3
2 402 RTCM3 B Type 3 Base Station Parameters
3 275 | RTCM9 B GPS Partical CorrectiostS
4 399 RTCM1819 B Typel8 and Type 19 Raw Measurements
5 864 RTCM31 B Differential GLONASS Corrections
6 RTCM41 B GNS$seudorangeorrections
7 RTCM42 B General partial corrections
RTCM 3.X
1 89 | RTCMO0063 B BDS Ephemerides (a test message)
2 785 | RTCM10R B Extended LOnlyGPS RTK Observables
3 RTCM1003 B L1 and L2 GPS RTK Observables
4 787 | RTCM1004 B Extended L1/L2 GPS RTK Observables
5 788 | RTCM1005 B RTK Base Station ARP
6 789 | RTCM1006 B Base Station ARP with Height
7 856 | RTCM1007 B ExtendedAntenna Descriptor and Setup Information
8 857 | RTCM1008 B Extended Antenna Descriptor and Setup Information
9 898 | RTCM1M0 B Extended LOnlyGLONASSTK Observables
10 RTCM1011 B GLONASS L1/L.2 RTK
11 900 | RTCM1@2 B Extended L& L2 GLONASS Observables
12 | 893 | RTCM109 B GPS Ephemerides
13 | 895 | RTCM1R0 B GLONASS Ephemerides
14 | 999 | RTCM1033 B Receiver and Antenna Descriptors
15 781 | RTCM1104 B Extended B1, B2 or B3 BD2 RTK Observables
16 | 624 | RTCM1074 B GPAMSM41 Full PRs and Phase Ranges plus CNR
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NO ID LOG MESSAGE FORMAT DESCRIPTION

17 | 644 | RTCM1084 B GLO MSM4  Full PRs and Phase Ranges plus CNR
18 | 674 | RTCM1124 B BOSMSM4t1 Full PRs and Phase Ranges plus CNR
19 RTCM4078 B A RTCM 3.x Proprietary Message for ComNav

Table22.BINEXMessage

NO RECORD LOG MESSAGE FORMAT DESCRIPTION

Standard

1 0x00 BINEXO00 B Site Metadata

2 0x01:01 | BINEXO0101 B Decoded GPS Ephemeris

3 0x01-02 | BINEXO0102 B Decoded GLONA$SSFDMA Ephemeris
4 0x01:05 | BINEX0105 B Decoded Beidow/Compass Ephemeris
5 0x7d00 | BINEX7DOO B Receiver Internal State

6 0x7e00 | BINEX7EOO B Ancillary Site Data Prototyping

7 Ox7-05 | BINEX7FO05 B GNSS Observable Prototyping

BINEX Records encapsulated by ComNav Binary Message Header asf82 CRC
0x00 BINEXOODATA | B Referto4.2.2.1
0x01-01 | BINEXO101DAT. Referto4.2.2.2

0x01:02 | BINEXO102DAT. Refer to4.2.2.3

0x01:05 | BINEXO105DAT. Refer to4.2.2.4

0x7d00 | BINEX7DOODAT Refer t04.2.2.5

0x7e00 | BINEX7EOODAT Refer to4.2.2.6

N o o bW NP
W W W W W W

0x7-05 BINEX7FO5DAT Refer to4.2.2.7

4.1.3.3 Other Message List

Table23.0ther Message
NO ID LOG MESSAGE FORMAT DESCRIPTION
Trimble Proprietary Messages
1 390 | CMROBS B Base station satellite observation information
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2 391 | CMRREF B Base station position information

3 224 | PTNLAVR A Time, yaw, tilt, range, mod€2DOP, and number of S
for Moving Baseline RTK

4 76 PTNLGGK A Time, position, position type, and DOP values

5 229 | PTNLPJK A PJK Position

JAVAD Proprietary Messages

1 52 NAVPOS A [NP] Navigation Positon

Parameter Messages

2001
2002
2017
2018
2013
2019
2003
2022
2015
2020
2008
12 | 2021

© 0o N o g b~ W IDN| Pk

BB
)

BD2ECUTOFF
ECUTOFF
GLOECUTOFF
MAGVAR
PIJKPARA
PVTFREQ
REFMODE
REFPJKXYH
REGLIST
RTKFREQ
RTKTIMEOUT
SYSCONFIG

BD2 cutoffangle.

GPS cutoff angle.

GLONASS cutoff angle.

Magnetic variation correction

PJK Parameters Used in PTNLPJK Message
PVT frequency.

Reference modeauto-started, SPP or fixed position.
RetStation position in PJK mode.

Registered functions list

RTK frequency.

Time thresh of differential data could be used.

Main system configuration parameters.

Command Messages for Weather Instrument (Meteorograph)

932
933
934
935
936
937
038
939

0o N oo o B~ WIN| PF

ZZ11ASETDATE

ZZ11ASETTIME
ZZ11ASETID

A
A
A

ZZ11ASETAUTOSEN A

ZZ11AREADDATE
ZZ11AREADTIME

ZZ11AREADID

A
A
A

ZZ11AREADAUTOSE A

4.1.4 Trigger T ypes

ComNav Technology Ltd.

Set dateof ZZ11AVieteorograph

Set timeof ZZ11AVleteorograph

Set IDof ZZ11AVieteorograph

Set output period oZZ11AVieteorograph
Read datdrom ZZ11AMeteorograph

Read timegrom ZZ11AVieteorograph

Read IDbf ZZ11AVieteorograph

Read theoutput periodof ZZ11AMeteorograph
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The receiver is capable of generating many different |oiese logs are divided into three
types: synchronous, asynchronous, and polled.

F The data for synchronous logs is generated on a regular schedule

F Asynchronous data is generated at irregular interviilgsynchronous logs were collected
on a regular schedule, they would not output the most current data as soon as it was

available.

F The data in polled logs is generated on demafa.example woulbe RXCONFI® would
be polled because it changes only when commanded to dofserefore, it would not
make sense to log this kind of data ONCHANDED, or ONNEW.

The following table outlines the log types and the valid triggers to use:

Table24.Log TriggeiTypes

TYPE RECOMMENDED TRIGGEL! ILLEGAL TRIGGER

Synch ONTIME

Polled ONCE or ONTIME

ONNEW, ONCHANGED
Asynch ONCHANGED -

ONNEW, ONCHANGED

Table25.Log Supporting ONCHANGED and ONTRACKED

NO ID LOGMESSAGE REFERTO
1 8 IONUTC 4291

2 4 RAWEPHEM 42.1.8

3 |71 BD2EPHEM 42.1.1

4 79 BINEX0101 4.3.4.2

5 |80 BINEX0102 4.3.4.2

6 84 BINEX0105 4.3.4.2

7 |89 RTCMO0063 43.3.1

8 |90 RTCM4011 NA

9 104 RTCM4013 NA

10 175 REFSTATION 42111

11 412 BD2RAWEPHEM | 4.2.1.3
12 | 712 GPSEPHEM 42.1.6
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13 | 723 GLOEPHEMERIS | 4.2.1.4
14 | 792 GLORAWEPHEM| 4.2.1.5
15 | 893 RTCM1019 4.3.3.12
16 | 895 RTCM1020 4.3.3.13

F NOTE foiTable25

(1) Most log messages listed in this table are relevant t&GNatellite almanacs
or ephemeris.

(2) As for eaclog message listed in thistablke,¥ WYhb¢La9Q G NA
receiver/OEM board will output the message which only contains ONE
arasSttAidsSQa RIGEFE 6So3d 2yS al GSft

(3) If ONCHANGED/ONTRACKED trigger is used, receiver/OEM board will ¢
0KS YSaal3asS Oz2ydrAayAy3a |ttt @FtAR
After first sending, only those valid satellites data which have changed or

be tracked since last semd), will be output.

4.1.5 Examples

For example, if the receiver suppofidiz logging, the minimum logging period i$ Hz or 02
s. The following are valid examples for a synchronous or asynchronous log, on a receiver that
can log at rates up t6 Hz:

logb estpos b 0.2 [5 HZz]
log bestpos b 0.5 [2 HZz]
log bestpos b ontime 1 [1 HZ]
log best posb ontime 2 [0.5 HZ]
log best posb ontime 10 [0. 1 Hz]

4.2 PREDEFINEIBOGMESSAGES

4.2.1 Almanacs and Ephemeris

This section defines thoseond messagesvhich contairs raw or decodedalmanacs and
ephemeris of GNSS satellites.
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Attention please, user can refer tbable25. Logs Supporting ONCHANGED and ONTRACKED
to get more information on how to properly use ONCHANGED/ONTRACKED trigger for

almanacs and ephemeris log messages.

4.2.1.1BD2EPHEM BD2 Ephemeris

Description

This message contains tigD2ephemeris parameters.

Message ID | 71

Recommended Input

Supported Format binary

Reply (Binary)

Referto 4.2.1.6

log bd2ephemimnchanged

4.2.1.2 BD2RAWALM

Description

Raw BD2 Almanac

This message contains raw almanac sub frames receivedBiD&satellites.

Message ID | 741

Recommended Input

Supported Format binary

Reply (Binary)

log bd2rawalmb ontime 1

Field#  Field Type Data Description Format Binary Binary
Byte  Offset
1 BD2RAWALM header| Log header H 0
2 ref week Almanac reference week numbe Ulong 4 H
3 ref secs Almanac reference time (s) Ulong 4 H+4
4 subframes Number of subframes to follow | Ulong 4 H+8
5 svid SV ID (satellite vehicle ID) UShort | 2 H+12
6 data Subframe page datd" Hex 40 H+14
7... Next subframe offset = H + 12 + (subframe x 42)
variable | xxxx 32-bit CRC (ASCII and Binary on Hex 4 H+ 12 + (42
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Field#  Field Type Data Description Format Binary Binary
Byte  Offset

X subframes)

variable | [CR][LF] Sentence terminator (ASCII only, - - -

F Note. Length of one subframe almanac is 10 words (30 bits per word, MSB fi
Subframe 4 Page 1~24 and Subframe SReffec O2y Gl Ay on ¥
almanac (Refer to BeidelCB1.0 Table 511-1 and 511-2). One word (30 bits) is
split into 4 bytes data (first two bits of 1st byte is unused), then one almanac

subframe data is expressed in 40 bytes as followingdigyahows:

k One subframe almang800bits) 3
Word 1 (30bits) Word2 .

| Wodz |
nn
(AR AR O (AR

J J

AR TR TFRARATOTITORE . AR AT
BL | B2| B3| B4 | B | B6| B/ | B8 B37 | B38 B40

Tl
B39

4.2.1.3BD2RAWEPHEM Raw BD2 Ephemeris
Description

This log contains the raw ephemeris of BD2 satellites, and each raw ephemeris message is 400
bytes long.Each ephemeris page is 300 bits long, and the log contains alaltitsughsome

bits are not used in current definition. For GEO satellites, ephemeris bits aresabl inamel,

which iscomposedof 10 pages, each page is 10 words long ttwede are 30 bits in each word.
Notice, just higher 150 valid bits are used in pagealspages are needed to be decodéahr

IGSO and MEO satellites, ephemeris bits are in sub frame 1, 2 and 3 and each sub frame is 10
words long and all 300 bits are valid, the other sub frames are invalid in th@Hegpage or

sub frame structure in byte arrays are showed in the below figure. If detailed information
needed, please refer to BD2 ICD.

Hgher 2 bits areinvalid Hgher 2 bits areinvaid
_>||<V!rd 1. 30 bit_;l _ﬂm"ld 10: 3Obils>|
|byte|byte | byte | byte | b |byte | byte | byte | byte |
\

Qe page or sub frane structure
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Message ID | 412

Recommended Input | log bd2rawephldnchanged

Supported Format binary

Reply (Binary)

Field# Field Type Data Description Format Binary Binary
Byte Offset

1 BD2RAWEPHEM head( Log header H 0

2 prn Satellite PRN number Ulong 4 H

3 ref week Ephemeris reference week numbe Ulong 4 H+4

4 ref secs Ephemeris reference time (s) Ulong 4 H+8

5 Subframd. or pagel Subframe lor pageldata Hex 40 H+12

6 subframeZ2or page2 Subframe 2or page2data Hex 40 H+52

X X X X X X

7 SubframdOor page 10 | Subframe 10 or pagelQdata Hex 40 H+372

8 XXXX 32-bit CRC (ASCII and Binary only Hex 4 H+412

9 [CR][LF] Sentence terminator (ASCIl only) | - - -

4.2.1.4 GLOEPHEMERIS Decoded GLONASS Ephemeris
Description
This log contains GLONASS ephemeris information. GLONASS ephemeridésremeed to

the PZ90.02 geodetic datum. No adjustment between the GPS and GL@#&8&ce frames
are neededto perform PVT solutiarMessages argrouped andransmitted. One message per

satellite ID.
Message ID | 723
Recommended Input | log gloephemerisa onchanged
Supported Format ASCIl,binary
Reply(Binary)
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Field Field Type DataDescription Format Binary Binary
# Byte  Offset
1 GLOEPHEM Log header H 0

RIS header

2 sloto Slot information offset PRN identificatioriSlot + 37).| Ushort | 2 H

3 frego Frequency channel offset in the range 0 to 20 Ushort | 2 H+2

4 sat type Satellite type where Uchar |1 H+4
0 =GLO_SAT
1=GLO_SAT_M (M type)
2 = GLO_SAT K (K type)

5 Reserved 1 H+5

6 e week Reference week of ephemeris (GPS reference time Ushort | 2 H+6

7 e time Reference time of ephemeris (GPS reference time Ulong | 4 H+8
ms

8 t offset Integer seconds between GPS and GLONASS tir Ulong | 4 H+12
positive value implies GLONASS is ahead of
reference time.

9 Nt Calendar number of day within 4 year interval starti Ushort | 2 H+1l6
atJan 1 of a leap year

10 Reserved 1 H+18

11 1 H+19

12 issue 15 minute interval number corresponding 1| Ulong | 4 H+2
ephemerisreference time

13 health Ephemeris health where Ulong |4 H+24
0-3 = GOOD
4-15 = BAD

14 pos X X coordinate for satellite at reference time (8@.02),| Double | 8 H+28
in meters

15 posy Y coordinate for satellite at reference time (f0.02),| Double | 8 H+36
in meters

16 posz Z coordinate for satellite at reference time (f2.02),| Double | 8 H+44
in meters

17 vel x X coordinate for satellite velocity at referen¢ene | Double | 8 H+52
(PZ£90.02), in metes/s

18 vely Y coordinate for satellite velocity at reference tin| Double | 8 H+60
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Field Field Type DataDescription Format Binary Binary
# Byte  Offset

(PZ90.02), in metes/s
19 vel z Z coordinate for satellite velocity at reference tin Double | 8 H+68
(PZ£90.02), in metes/s
20 LSacc x X coordinate for lunisolar acceleration at referen Double | 8 H+76
time (PZ£90.02), in megrs/s/s
21 LS acy Y coordinate for lunisolar acceleration at refereni Double | 8 H+84
time (PZ£90.02), in metrs/s/s
22 LS ace Z coordinate for lunisolar eceleration at referenc¢ Double | 8 H+92
time (PZ£90.02), in metrs/s/s
23 tau_n Correction to the nth satellite time t_n relative { Double | 8 H+100
GLONASS time t_c, in seconds
24 delta_tau_n | Time difference between navigation RF sig Double| 8 H+108
transmitted in L2sub-band and navigation RF sigr
transmitted in L1 sutband by nth satellite, in second
25 gamma Frequency correction, in seconds/second Double | 8 H+116
26 Tk Time of frame start (since start of GLONASS day Ulong | 4 H+124
seconds
27 P Technological parameter Ulong | 4 H+128
28 Ft User range Ulong | 4 H+132
29 age Age of data, in days Ulong | 4 H+136
30 Flags Information flags, refer td able26 Ulong | 4 H+140
31 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+144
32 [CR][LF] Sentence terminator (ASCII only) - - -
Table26.GLOEPHEMERIt0 Flags
NIBBLE# BIT# MASK DESCRIPTION RANGE VALUE
NO 0 (LSB | 0x00@0001 | P1 Flag: Time Interval between adjacent ilssue 00:0 minutes
1 0x00®M0002 | values 01: 30 minutes
10: 45 minutes
11: 60 minutes
2 0x0M000004 | P2 Flag: Oddness or Evenness of ilssue (fb) vé 0 = Even, 1 = Odi
3 0x00000008 | P3 Flag: Number of Satellites with almar 0 = Four, 1 = Five
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NIBBLE# BIT#  MASK DESCRIPTION RANGE VALUE
information within current subframe
N1¢N7 1 4-31 X Reserved
4.2.1.5 GLORAWEPHEM Raw GLONASS Ephemeris
Description
This log contains the raw ephemeris of GLON#B&llites

Message ID | 792

Recommended Input | log glorawephemb onchanged

Supported Format Binary
Reply (Binary)
Field#  Field Type  Data Description Format Binary Binary

Byte Offset
1 GLORAWEP| Log header H 0
EM header
2 sloto Slot information offset - PRN identificatior] Ushort | 2 H
(Slot + 37).
3 freqo Frequency channel offset in the range 0 to 2 Ushort | 2 H+2
4 sigchan Signal channel number Ulong 4 H+4
5 week GPS reference week, in weeks GPSec |4 H+8
6 time GPS reference time, in milliseconds| Ulong 4 H+12
(binarydata) or seconds (ASCII data)
7 #recs Number of records to follow Ulong 4 H+16
8 string GLONASS data string Uchar[] | 11 H+20
9 Reserved Uchar 1 H+31
10X Next record offset = H+20+(#recs x 12)
variable | xxxx 32-bit CRGASCII and Binary only) Hex 4 H+2DH#r
ecsx12)

variable | [CR][LF] Sentence terminator (ASCII only) - - -
Notice:
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1. GLORAWEPH message includes four GLONASS raw ephemeris string, which is shown in the Figur
4.2a.

2. Each otthe first four strings igrom m4 to KX8 including 8dits. The corresponding string is set
with Bit84 ~ Bitl from higheorderto lower-order bit.

3. According to the GLORAWEPHEM message, th& Bl FASE R aadNAy3I DI
includes 88 bits of 11 bytes. The firsbds is 0000, and the left 8dits are reserved to store the
Bit84~Bit1 of one GLONASS raw ephemeris string. After théyte, GLORAWEPHEM message is
reserved with 1 bytes shown in the following figure.

Bit84 — Bit1 (84 Bits)

GLO raw
ephemeris m* KXx®
String 1~4
84 Bits valid data
GLORAWEPHEM
message Field 8
String GLONASS data 44 g E E g 8 g
Byte:string[11]+1
/ O W0 [10] [111\
Reserved Reserved
olololo 0|ojo(0O|OfOjO|O

4.2.1.6 GPSEPHEM GPS Ephemeris
Description

A single set of decoded GNSS ephemeris whose message ID is different from NovAtel®
definition.

Message ID | 712

Recommended Input | log gpsephemb onchanged

Supported Format binary

Reply (Binary)

Field Field Type Data Description Format Binary Binary

# Byte Offset

1 SATMSG Log Header H 0
Header

ComNav Technology Ltd. 75 CNTOEMRMO0O01, Rev 5.



COMNAVOEM BOARD REFERENCE MANU

Chapter 4. Log Message¢

Field Field Type Data Description Format Binary Binary

# Byte  Offset

2 wSize Struct size unsigned short | 2 H+0

3 blFlag Eph valid flag BYTE 1 H+2

4 bHealth Satellite health flag BYTE 1 H+3

5 ID Satellite prn id (1~177)X5PS:1~32 BD2:| BYTE 1 H+4
141~177

6 bReserved reserved BYTE 1 H+5

7 uMsgID ignored unsigned short | 2 H+6

8 m_wIdleTime | ignored short 2 H+8

9 iodc Issue of data clock short 2 H+10

10 accuracy Reference to URA in pa@d of GPS IC| short 2 H+12
ISGPS200-vD

11 week Gps week unsigned short | 2 H+14

12 iode Issue of data int 4 H+16

13 tow time of eph be sent int 4 H+20

14 toe Eph time double 8 H+24

15 toc Time of clockpara double 8 H+32

16 af2 Reference to pag86 of GPS IC| double 8 H+40

17 afl ISGPS200-vD double 8 H+48

18 afo double 8 H+56

19 MsO Mean Anomaly double 8 H+64

20 deltan Mean motion difference from compute( double 8 H+72
value

21 es Eccentricity double 8 H+80

22 roota square root double 8 H+88

23 omegal Longitude of ascending node of orbit plal double 8 H+96
at weekly epoch

24 i0 Inclination angle at ref. times. double 8 H+104

25 ws Argument of perigee double 8 H+112

26 omegaot Rate of right ascension double 8 H+120

27 itoet Rate of inclination angle double 8 H+128

28 Cuc Amplitude of the cosine harmoni double 8 H+136

correction term to the augument o

latitude
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Field Field Type Data Description Format Binary Binary
# Byte  Offset
29 Cus Amplitude of the sine harmonic correctiq double 8 H+144

term to the augument of latitude

30 Crc Amplitude of the cosine harmoni double 8 H+152

correction term to the orbit radius

31 Crs Amplitude of the sine harmonic correctig double 8 H+160

term to the orbit radius

32 Cic Amplitude of the cosine harmoni double 8 H+168

correction term to the angle dhclination.

33 Cis Amplitude of the sine harmonic correctigq double 8 H+176

term to the angle of inclination.

34 tgd Reference to pagl0 of GPS IC| double 8 H+184
ISGPS200-vD

35 tgd2 Only used in BD2 satellite, refer | double 8 H+192
BD2ICD.

36 CRC 32-bit CRC Code Hex 4 H+200

4.2.1.7 RAWALM Raw Almanac Information
Description

This message contains raw almanac sub frames received from GPS satellite.

Message ID | 74

Recommended Input | log rawalmb

Supported Format binary

Reply (Binary)

Field#  Field Type Data Description Format Binary Binary
Byte Offset

1 RAWALM header | Log header H 0

2 ref week Almanac reference week number | Ulong 4 H

3 ref secs Almanac reference time (s) Ulong 4 H+4

4 subframes Number of subframes to follow Ulong 4 H+8

5 svid SV ID (satellite vehicle 1D) UShort | 2 H+12

6 data Subframe page data Hex 30 H+14
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Field#  Field Type Data Description Format Binary Binary
Byte Offset
7... Next subframe offset = H + 12 + (subframe x 32)
variable | xxxx 32-bit CRC (ASCII and Binary only Hex 4 H+ 12 + (32

X subframes)

variable | [CR][LF] Sentence terminator (ASCII only) | - - -

4.2.1.8 RAWEPHEM Raw Ephemeris Information
Description

This message contains raw epheméni®ermationreceived from GPS satellite.

Message ID | 41

Recommended Input | log rawephemb onchanged

Supported Format binary

Reply (Binary)
Field# Field Type Data Description Format Binary  Binary
Byte Offset

1 RAWEPHEM Log header H 0
header

2 prn Satellite PRN number Ulong 4 H

3 ref week Ephemeris reference week number Ulong | 4 H+4

4 ref secs Ephemeris reference time (s) Ulong | 4 H+8

5 subframel Subframe 1 data, refer to following NOTE Hex 30 H+12

6 subframe?2 Subframe 2 data, refer to following NOTE Hex 30 H+42

7 subframe3 Subframe 3 data, refer timllowing NOTE | Hex 30 H+72

8 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+102

9 [CR][LF] Sentence terminator (ASCII only) - - -

F NOTESubframe 1 ~ 3 data layout
Subframe 1. GPS Ephemeris Wokfbrd10

Subframe 2: GPS Ephemeris Worildrd20
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Subframe 3: GPS Ephemeris Word&drd30
Each Word has 24 bits data which take three bytes of subframe in order. Eac

subframe has 30 bytes to hold 10 GPS ephemeris words.

4.2.2 BINEX Records Data

This section presents log messages including BINEX recordedea@sulated by ComNav
binary message header and CBLC Those standard BINEX record messages are defined in
Sectior4.3.4

4.2.2.1 BINEXOODATA BINEX Recar0x00 Data

Description

This messageutputs BINEX Record 0x00 data encapsulated by binary header arB2RCRC

Message ID | 110

Recommended Input | log binex00datab ontime 10

Supported Format Binary

Reply (Binary)
Field# Field Type Data Description Format Binary Binary
Byte Offset

1 BINEXOODATA| Log header H 0
header

2 Record 0x00 | BINEX Record 0x00 data (L is record length) BINEX | L H

3 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+L

4 [CR]ILF] Sentence terminator (ASCII only) - - -

4.2.2.2 BINEXQOIDATA BINEX Record 0x6Q1 Data

Description

This message outputs BINEX Record @0data encapsulated by binary header and -GRC

Message ID | 81

Recommended Input | log binex0101datab ontime 1

Supported Format Binary
Reply (Binary)
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Field# Field Type Data Description Format Binary Binary
Byte  Offset

1 BINEXDOIDATA | Log header H 0
header

2 Record Ox0D1 | BINEX Record Ox@I data (L is record length) | BINEX | L H
XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+L

4 [CR][LF] Sentence terminator (ASCII only) - - -

4.2.2.3 BINEXQO2DATA BINEX Record 0x60Q2 Data

Description

This message outputs BINEX Record @@data encapsulated by binary header and GRC

Message ID | 82

Recommended Input | log binex0102datab ontime 1

SupportedFormat Binary
Reply (BINEX)
Field# Field Type Data Description Format Binary Binary

Byte  Offset
1 BINEXDO2DATA | Log header H 0
header

2 Record Ox0D2 | BINEX Record Ox@R data (L is record length) | BINEX | L H
3 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+L
4 [CR][LF] Sentence terminator (ASCII only) - - -
4.2.2.4 BINEXQOS5DATA BINEX Record 0x605 Data
Description

This message outputs BINEX Record @&®data encapsulated by binary header and GRC

MessagdD | 85

Recommended Input | log binex0105datab ontime 1

Supported Format Binary
Reply (Binary)
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Field# Field Type Data Description Format Binary Binary
Byte  Offset
1 BINEXDOSDATA | Log header H 0
header
2 Record Ox0D5 | BINEX Record 0x@b data (L isecord length) BINEX | L H
XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+L
4 [CR][LF] Sentence terminator (ASCII only) - - -

4.2.2.5BINEXDOMATA BINEX Record 0x70d0 Data

Description

This message outputs BINEX Record @rdata encapsulated Hyinary header and CR%2.

Message ID | 114

Recommended Input | log binex7d00datab ontime 1

Supported Format Binary
Reply (Binary)

Field# Field Type Data Description Format Binary Binary
Byte  Offset

1 BINEXDOMATA | Log header H 0

header

2 Record Ox76D0 | BINEX Record Ox0f data (L is record length) | BINEX | L H

3 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+L

4 [CR][LF] Sentence terminator (ASCII only) - - -

4.2.2.6 BINEXEOMDATA BINEX Record Ox7@0 Data

Description

This message outputs BINR&cord Ox7€0 data encapsulated by binary header and GRC

Message ID | 115

Recommended Input | log binex7e00datab ontime 1

Supported Format Binary
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Reply (BINEX)

Field# Field Type Data Description Format Binary Binary
Byte  Offset

1 BINEXEOMATA | Log header H 0

header

2 Record Ox7€)0 | BINEX Record OxD® data (L is record length) | BINEX | L H

3 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+L

4 [CR][LF] Sentence terminator (ASCII only) - - -

4.2.2.7 BINEXFODATA BINEX Record 0x{G5 Data

Description

This message outputs BINEX Record-OxMata encapsulated by binary header and GRC

Message ID | 120

Recommended Input | log binex7f05datab ontime 1

Supported Format Binary
Reply (Binary)

Field# Field Type Data Description Format Binary Binary
Byte  Offset
1 BINEXFODATA | Log header H 0
header
2 Record Ox#D5 BINEX Record 0x@5 data (L is record length) | BINEX | L H
3 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+L
4 [CR][LF] Sentence terminator (ASCII only) - - -

4.2.3 Configuration and Status

4.2.3.1 COMCONFIG COM Port Configuration

Description

This message contains configurations of ports such as baud rate, COM ID and so on.
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Message ID | 37

Recommended Input | log comconfigb
Supported Format ASCII, binary
Reply (Binary)

Field# Field Type Data Description Format Binary Binary
Bytes Offset

1 COMCONFI Log header H 0

G header

2 #port Number of ports with information to follow Long 4 H

3 port Serial port identifier Enum 4 H+4

4 baud Communication baud rate Ulong 4 H+8

5 parity Parity Enum 4 H+12

6 databits Number of data bits Ulong 4 H+16

7 stopbits Number of stop bits Ulong 4 H+20

8 handshake | Handshaking Enum 4 H+24

9 echo When echo is on, the port is transmitting al Enum 4 H+28

input characters as they are received. 0 = OFF
ON

10 breaks Breaks are turned on or off 0 = OFF 1 = ON Enum 4 H+32

11 rx type The status of the receive interface mode Enum 4 H+36

12 tx type The status of the transmit interface mode Enum 4 H+40

13 response Responses are turned on or off 0 = OFF 1 = Ol Enum 4 H+44

14 next port offset = H + 4 + (#port x 44)

15 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+4+(#po

rt x44)
16 [CR]ILF] Sentence terminator (ASCII only) - - -

4.2.3.2LOGLIST List all System Logs

Description

This log outputs @ompletelist of all log entriesavailablein the system. The following tables
show the binary an@dSCII output.
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Message ID | 5

Recommendethput | log loglista once
Supported Format ASCII
Reply ASCII)
#LOGLISTA,COM1,0,60.0,FINESTEERING,1776,125044.700,00000000,0000,1114;
COM1,GPGGA,ABBASCII,ONTIME,1.000,
COMS3,GPGSV,ABBASCII,ONTIME,5.000,

COMB3,RTCM1019,BINARY,ONTRACKED,1.000,

Field# FieldType Data Description Format

1 LOGLISREC)lheader | Log header

2 #logs Number of messages to follow, maximum = 64 Long

3 port Output portseeTable3. Port ID Enum

4 message Messagenameof log Charf]

5 messagdypes ASCII, ABBASCII, BINARY Char(]

6 trigger ONCHANGED, ONTIME, ONTRACKED Enum

7 period Log period for ONTIME Double
Next port Enum

variabl | xxxx 32-bit CRC [To be appended] Hex

e

variabl | [CR][LF] Sentence terminator (ASCII only) [To be appended] | -

e

4.2.3.3 TRACKSTAT Tracking State
Description

This log provides channel tracking status information for each of the receiver patallabels.

Message ID | 83

Recommended Input | log trackstatb ontime 1
Supported Format binary
Reply (Binary)
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Field#  Field Type Data Description Format Binary Binary
Byte  Offset
1 TRACKSTA Log header H 0
header

2 sol status | Solution statusrefer to Table31) Enum | 4 H

3 pos type Position type iefer to Table32) Enum | 4 H+4

4 cutoff Tracking elevation cuff angle Float |4 H+8

5 # chans Number of hardware channels with information | Long | 4 H+12
follow

6 PRN/slot | Satellite PRMumber of range measurementefer | Short | 2 H+16
to Table6)

7 glofreq Only used in GLONASS, null yet Short | 2 H+18

8 chtr-status | Channelracking statusrgfer to Table36) ULong | 4 H+20

9 psr Pseudorange (m} if this field is zero but the Double | 8 H+24

channel tracking status in the previous (e
indicates that the card is phase locked and c(

locked, the pseudorange has not been calcula

yet.
10 Doppler Doppler frequency (Hz) Float |4 H+32
11 C/No Carrier to noise density ratio (elBz) Float |4 H+36
12 locktime Number of seconds of continuous tracking ( Float |4 H+40
cycle slips)
13 psrres Pseudorange residual from pseudorange filter (m Float | 4 H+44
14 reject Range reject code from pseudorange filter Enum | 4 H+48
15 psr weight | Pseudorange filter weighting Float |4 H+52
16... Next PRN offset = H + 16 + (#chans x 40)
variable | xxxx 32-bit CRC (ASCII and Binary only) Hex 4 H+16+
(#chans
X 40)

variable | [CR][LF] Sentence terminator (ASCII only) - - -

4.2.3.4VERSION VersionInformation

Description
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This log contains the version information difoaard.

Message ID
Recommended Input

Supported Format

| 37

log version

Reply (Abbreviated ASCII)

<VERSION COM1 0 60.0 UNKNOWN 0 0.000

<1

<

GPSCARD '"s2002"

"1.1 OA-1.10A" "1.000" "2012/May/ 5" "18:18:52"

"00902165

ASCII, binary and abbreviated AS

00000000 0000 1114

"CARD- 501AA- 22"

Field# Field Type Data Description Format Binary Binary
Byte Offset

1 VERSION Headel Log Header H 0

2 #comp Number ofcomponents, value =1 Long |4 H

3 type Component type, value =0 Enum | 4 H+4

4 model Model Information(refer to Figure3) Char]] | 16 H+8

5 PSN Product serial numbe(refer to Figure4) Char]] | 16 H+24

6 Hw vasion Hardware versioifrefer to Figureb) Char]] | 16 H+40

7 Sw version Software versiorfrefer to Figure6) Char]] | 16 H+56

8 Boot version Boot code version Char]] | 16 H+72

9 Comp date Firmware compile datérefer to Table30) Char]] | 12 H+88

10 Comp time Firmware compile timérefer to Table30) Char]] | 12 H+100

11 CRC 32-bit CRC Hex 4 H+112

In Figure 3, each mmber denotes frequency No. in corresponding GN$S8em;the first

denotes GPS, GLONASS, GALILEO and BD2 in turns.

Figure3. Model

ComNav Technology Ltd.
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CARDG 501 ABag@G

A 222

) ot t 14

HW Product CPUBase Serial Port
Platform Type TypeBand Type

Figure5. Hardware(HW)Version

Table27.CPU Type

CPU FLAC CPU MODEL

A
B
C

Table29.Serial Port Type

SERIAL PORT FL#/ PORT CONFIGURATIO"N

2 RS232
4 RS422
T LV TTL
X Selectable configuration

4.2.4 Heading, Pitch and Roll Mes

sages

1.10E ¢ 1.10A

t t

RTK& Nav  Baseband
SW Ver SW Ver

Figure6. Software (SW)Version

Table28.Base Bandype

FPGA FLAG FPGA MODEL

O O W

Table30.Compile Dateand Time

YYYY/MM/DD  YYYY: Year
MM: Month

DD:Day

HH: Hour
MM: Minute
SS: Second

HH:MM:SS

4.2.4.1 HEADING Heading Inform

Description

The heading is the angle from True North of the base to rover vector in a clockwise direction.

Message ID
Recommended Input

Supported Format
Reply

ComNav Technology Ltd.

ation

| 971

log headingb onchanged
ASCII and Binary
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Field Field type Data Description Format Binary Binary
# Bytes Offset
1 HEADING heade Log header H 0
2 sol stat Solution status, seéable31 Enum | 4 H
3 pos type Position type, se@able32 Enum | 4 H+4
4 length Baseline length (0 to 3000 m) Float |4 H+8
5 heading Heading in degrees (0 to 360.0 degrees) Float |4 H+12
6 pitch Pitch (90 degrees) Float |4 H+16
7 Reserved Float |4 H+20
8 hdg std dev Heading standard deviation in degrees Float |4 H+24
9 ptch std Pitch standard deviation in degrees Float |4 H+28
10 stn ID Station ID string Char[4]| 4 H+32
11 | #SVs Number of observations tracked Uchar |1 H+36
12 | #solnSVs Number ofsatellites in solution Uchar |1 H+37
13 | #obs Number of satellites above the elevation mask | Uchar | 1 H+38
14 #multi Number of satellites above the mask angle with | Uchar | 1 H+39
15 Reserved Uchar |1 H+40
16 ext sol stat Extended solution statusiéfault: 0) Uchar |1 H+41
17 Reserved Uchar |1 H+42
18 sig mask Signals used maskf 0, signals used in solution a| Uchar | 1 H+43

unknown.See

Table33.
19 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+44
20 [CR][LF] Sentence terminator (ASCII only) - - -

4.2.5 Mark Event Messages

4.2.5.1 MARKPOS Position at time of mark input event
Description

This log messagecontains the estimated position of the antenna when a pulseis detected at a
mark input. L $ig@nerated when a pulse occurs on the event input from receiver EVENT
interface.
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Message ID | 181

Recommended Input | log markposannew

Supported Format ASCII, Binary
Reply
Field# Field Type Data Description Format Binary  Binary

Byte Offset
1 MARKPOS Log header H 0
header
2 sol status Solution status (refer tGable31) Enum 4 H
3 pos type Position type (refer taable32) Enum 4 H+4
4 lat Latitude Double | 8 H+8
5 lon Longitude Double | 8 H+16
6 hgt Height above mean sea level Double | 8 H+24
7 undulation Undulation - the relationship between the Float 4 H+32
geoids and the WGS84 ellipsoid (m)
8 datum id# Datum ID number Enum 4 H+36
9 1 Latitude standard deviation Float 4 H+40
10 t2y Longitude standard deviation Float 4 H+44
11 K3 Height standard deviation Float 4 H+48
12 stnid Base station ID Char[4] | 4 H+52
13 diff_age Differential age in seconds Float 4 H+56
14 sol_age Solution age in seconds Float 4 H+60
15 #SVs Number of satellite vehicles tracked Uchar |1 H+64
16 #solnSVs Number of satellite vehicles used in solution| Uchar 1 H+65
17 Uchar 1 H+66
18 Reserved Uchar 1 H+67
19 Uchar 1 H+68
20 ext sol stat Extended solution statusiéfault: O Hex 1 H+69
21 Reserved Hex 1 H+70
22 sig mask Signals used mask if 0, signals used i Hex 1 H+71
solution are unknownSeeTable33.

23 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+72
24 [CR]ILF] Sentence terminator (ASCII only) - - -
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4.2.5.2 MARKTIME  Time of mark input event
Description

This message includethe time of the leading edge of the detected mark input pulseli Q &
generated when a pulseoccurs on the eventinput from receiver EVENT interfacEhe message
setting can be saved in theaveconfigand the message status can be checketbhyoglista

Message ID | 231

Recommended Input | log marktimea onnew
Supported Format ASCII, Binary
Reply

Binary  Binary

Field# Field Type Data Description Format
yp P Byte Offset

1 MARKTIME Log header H 0

header

2 week GPS reference week number Long 4 H

3 seconds Seconds into the week as measured from { Double |8 H+4
receiver clock, coincident with the time of electrig

closure on the Mark Input port

4 offset Receiver clock offset, in seconds. A positive off Double | 8 H+12
implies that the receiver clock is ahead of G
reference time. To derive GPS reference time,
the following formula:

GPS reference time = receiver tim@ffset)

5 offset std | Standard deviation of receiver clock offset (s) Double | 8 H+20

6 utc offset | This field represents the offset of GPS referel Double | 8 H+28
time from UTC time (s), computed using almatr
parameters. UTC time is GPS reference time
the current UTC offset plus the receiver clg
offset.

UTC time = GPS reference time + offset FC
offset

(O indicates that UTC time is unknown beca
there is no almanac available in order to acqu

the UTC offset.)

7 status Clock model status, séeble47 Enum 4 H+36
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Binary  Binary

Field# Field Type Data Description Format
2 P Byte Offset

8 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+72

9 [CR][LF] Sentence terminator (ASCII only) - - -

4.2.6 Meteorograph Data

This section presents a set of messages of meteorograph data from some weather instrument.

4.2.6.1 METEODATA BasicMeteorograph Data Message
Description

This log message contaitige basicdata information fromZZ11A Meteorograph, such as date,
time, weather infrument 1D, normal émperature, humidity and air pressure, etc.

Message ID | 106

Recommended Input | log meteodatab ontime 60

Supported Format ASCII, Binary

Reply ASCI

#METEODATAA,COM1,0,60.0,FINESTEERING,1856,352733.000,00000000,0000,111
4;TMQD,20150803,135200,00007,30.5,0,1006.0*2E682D01

Field# Field Type Data Description Format Binary Binary
Byte Offset
1 METEODATA header| Log header H 0
2 = I
Data Indicator 1 =dataperminute UShort | 2 H
2 = data per hour
3 Year, Month, Day yyyymmdd, refer to NOTE after this tabl ULong | 4 H+2
4 _ hhmmss (ss is reserved) refer to NOTE
Hour, Minute, Second ULong |4 H+6
after this table
5 Sensor ID Meteorograph Sensor ID: XXXXx ULong |4 H+10
6 Temperatue EXXX.X(°O) Hoat 4 H+14
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Field# Field Type Data Description Format Binary Binary
Byte Offset
7 Humidity xxx PoRH UShort | 2 H+18
8 Air Pressure xxxxx (hPg Hoat 4 H+20
9 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+24
10 [CR][LF] Sentence terminator (ASCII only) - - -
1 NOTE:

Year = (Ulong)( yyyymmdd / 10000)

Month = (Ulong)((yyyymmdd - (Year * 10000)) / 100)

Day = (Ulong)( yyyymmdd - (Year * 10000) - (Month * 100))

Hour = (Ulong)( hhmmss / 10000)

Minutes = (Ulong)((hhmmss - (Hour * 10000)) / 100)

Seconds = (Ulong)( hhmmss - (Hour *10000) - (Minutes * 100))

4.2.6.2 METEODATAEXT Extended Meteorograph Data Message
Description

This log message contains extended data information fZath1A Meteorograph, such as date,
time, weather instrument ID, @mperatue (normal, maximum and minimum),ummidity
(normal, minimum), air pressure (normal, maximum and minimum), water pressurepdaw
temperature, battery voltage, mainboard temperature etc.

Message ID | 108

Recommended Input | log meteodataexta ontime 60

Supported Format ASCII, Binary
Reply(ASCI

#METEODATAEXTA,COML1,0,60.0,FINESTEERING,1856,352733.000,00000000,0000,
1114;,TMQD,20150803,135200,00007,30.5,31.1,130900,30.5,135100,0,0,13090
0,1006.0,1006.5,130900,1006.0,134800,0.0,0.0,12.0,32.6*3B1FCCAA

Field# Field Type Data Description Format Binary Binary
Byte Offset

1 METEODATAEXT header| Log header H 0
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Field# Field Type Data Description Format Binary Binary
Byte Offset
? Data Indicator 1 =dataperminute UShort | 2 H
2 = data per hour
3 yyyymmdd, refer to the NOT
Year, Month, Day ULong |4 H+2
defined in4.2.6.1
4 hhmmss (ss is reserved) refer to
Hour, Minute, Second ULong |4 H+6
the NOTE defined ih.2.6.1
5 Sensor ID Meteorograph Sensor ID: xxxxx | ULong | 4 H+10
6 Temperatue ExXxX.X(°0Q) Hoat 4 H+14
7 Max Temp ExXxX.X(°0Q) Hoat 4 H+18
8 Max Temp Time hhmmss(ssisreserved) ULong |4 H+22
9 Min Temp ExXxX.X(°0) Hoat 4 H+26
10 Min TempTime hhmmss(ssisreserved) ULong |4 H+30
11 Humdity xxx QoRH UShort | 2 H+34
12 Min Humity XXX (%oRH) UShort | 2 H+36
13 Min Humity Time hhmmss(ssisreserved) ULong |4 H+38
14 Air Pressure xxxxx (hP3g Hoat 4 H+42
15 MaxAir Pressure xxxxx (hP3g Hoat 4 H+46
16 MaxAir Pressurdime hhmmss(ssisreserved) ULong |4 H+50
17 Min Air Pressure xxxxx (hP3g Hoat 4 H+54
18 Min Air Pressure Time hhmmss(ssisreserved) ULong |4 H+58
19 Water Pressure xxxx (hP3 Hoat 4 H+62
20 Dewpoint temperature EXXX.X(°OQ) Hoat 4 H+66
21 Battery Voltage XXX (V) Hoat 4 H+70
22 Mainboard Temperature | xxx.x(°Q Hoat 4 H+74
23 Reserved Reserved 2 H+78
24 XXXX 32-bit CRC (ASCII and Binary only Hex 4 H+80
25 [CR][LF] Sentence terminator (ASCII only) | - - -

4.2.7 Position and Velocity Messages

Log messages mainly relatedRosition andselocity information are defined in this section.

4.2.7.1 BESTPOS Best Position
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Description

This log contains the best availab@\SSposition (in meter) computed by the board. In
addition, it reports several status indicators, including differential age, which is useful in
predicting anomalous behavior brought about by outages in differential corrections. A
differential age of O indicates that nofferential correction was used.

Message ID | 42

Recommended Input | log bestposb ontime 1

Supported Format binary

Reply (Binary)
Field# Field Type Data Description Format Binary Binary
Byte Offset
1 Bestpos Header| Log Header H 0
2 Sol stat Solution statugrefer to Table31) Enum 4 H
3 Pos type Position typgrefer to Table32) Enum 4 H+4
4 Lat Latitude Double |8 H+8
5 Lon Longitude Double |8 H+16
6 hgt Height above mean sea level Double |8 H+24
7 undulation the ralationship between the geoid and th Float 4 H+32
ellipsoid of thechosen datum
8 Datum id# Datum id number Enum 4 H+36
9 [ FG Latitude standard deviation Float 4 H+40
10 [ 2y ° Longitude standard deviation Float 4 H+44
11 134 - Height standard deviation Float 4 H+48
12 Stnid Base station id Char[4] | 4 H+52
13 Diff_age Differential age in seconds Float 4 H+56
14 Sol_age Solution age in seconds Float 4 H+60
15 #SVs Number of satellite tracked UCHAR | 1 H+64
16 #solnSVs SV number used in solution UCHAR | 1 H+65
17 #ggL1 L1 number UCHAR | 1 H+66
18 #ggL1L2 L1 &.2number UCHAR | 1 H+67
19 reserved Reserved bytes UCHAR | 1 H+68
20 ext sol stat Extended solution status UCHAR | 1 H+69
21 reserved Reserved bytes UCHAR | 1 H+70
22 sig mask Signals used maskf 0, signals used in solutig UCHAR | 1 H+71
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Field# Field Type Data Description Format Binary Binary
Byte Offset
areunknown See
Table3332.
23 CRC 32-bit CRC Code Hex 4 H+72
Table31.Solution Status
SOLUTION STATUS DESCRIPTION

(BINARY) | (ASCII)

0 SOL_COMPUTED | Solutioncomputed
1 INSUFFICIENT_OBS Insufficient observations
6 COLD_START Not yet converged from cold start

Table32.Position or Velocity Type

TYPE (BINARY) TYPE (ASCII) DESCRIPTION

0 NONE No solution

1 FIXEDPOS Position has been fixed by the FIX POSITION commant
8 DOPPLER_VELOCTTY | Velocity computed using instantaneous Doppler

16 SINGLE Single point position

17 PSRDIFF Pseudorange differential solution

18 SBAS Soluion calculated using corrections from an SBAS
34 NARROW_FLOAT Floating narrowlane ambiguity solution

49 WIDE_INT Integer widelane ambiguity solution

50 NARROW_INT Integer narrowlane ambiguity solution

51 SUPER WIBIEANE Super widdanesolution

69 PPP Converged PPP solution

F Note. Herein, the instantaneous doppler used for velocity computation com
directly from the tracking loop of OEM board, which means this doppler
velocity has not nearly latency. In theory, its latency is smaliean the timing

accuracy of OEM board.
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Table33.SignalUsed Mask

BIT MASK DESCRIPTION

0x01 | GPS L1 used in Solution
0x02 | GPS L2 used in Solution
0x04 | GPS L5 used in Solution
0x08 BDS B1 used in Solution
0x10 = GLONASS L1 used in Solution
0x20 = GLONASS L2 used in Solution
0x40 | BDS B2 used in Solution
0x80 | BDS B3 used in Solution

N o o~ wWw DN - | O

4.2.7.2BESTVEL Best Available Velocity Data

Description
This messagecontains the best available velocity information computed by the receiver. In
addition, itreports a velocity status indicator, which is useful in indicating whether or not the

corresponding datas valid. The velocity measurements sometimes have a lgtassociated
with them. The time ofalidity is the time tag in the log minus the latency value.

Message ID | 99

Recommended Input | log bestvelb ontime 1

Supported Format ASCII, Binary

Direction of motion over ground in this log is derived from north speed and east speed, so the
direction error is related to motion statusligher speed means less direction error, and lower
speed means more direction errdfor example, irDopplerfrequeng velocity mode, we could
assume a typical velocity error of 0.2m/s, and carrier velocity is 70km/hour, or 19.4m/s, the
maximumdirection error is:

Dir_error = arctan (0.2/19.4) = 0.59 degree.
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Reply
Field# Field Type Data Description Format Binary Binary
Bytes Offset
1 BESTVEL | Log header H 0
header
2 sol status | Solution status, se&€able31 Enum |4 H
vel type Velocity type, sed able32 Enum | 4 H+4
4 latency A measure of the latency in the velocity time tag Float |4 H+8
seconds. It should be subtracted from the time
give improved results.
5 age Differential age in seconds Float |4 H+12
6 hor spd Horizontal speed over ground, in meters per seco| Double | 8 H+16
7 trk gnd Actual direction of motion over ground (track ov| Double | 8 H+24
ground) with respect to True North, in degrees
8 vertspd Vertical speed, in meters per second, where posii Double | 8 H+32
values indicate increasing altitude (up) and nega
values indicate decreasing altitude (down)
9 Reserved Float |4 H+40
10 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+44
11 [CR][LF] Sentence terminator (ASCII only) - - -

4.2.7.3BESTXYZ Best Available Cartesian Position and Velocity

Description

¢CKAA f23 O2yildlAya GKS NBOSAGSNDa oSad | O Af
positionand velocity status fields indicate whether or not the corresponding data is valid.

Message ID | 241

Recommended Input | log bestxyzb ontime 1

Supported Format ASCII, Binary
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Reply
Field# Field Type Data Description Format Binary Binary
Bytes  Offset
1 BESTXYZ headg Log header H 0
2 P-sol status Solution status, seéable31 Enum |4 H
3 pos type Position type, se@able32 Enum |4 H+4
4 P-X Position Xcoordinate (m) Double | 8 H+8
5 P-Y Position Ycoordinate (m) Double | 8 H+16
6 P-z Position Zcoordinate (m) Double | 8 H+24
7 p-- Standard deviation of & (m) Float 4 H+32
8 P, Standard deviation of & (m) Float 4 H+36
9 P Standard deviation of - (m) Float 4 H+40
10 V-sol status Solution status, seéable31 Enum |4 H+44
11 vel type Velocity type, sedable32 Enum |4 H+48
12 V-X Velocity veobr along Xaxis (m/s) Double | 8 H+52
13 V-Y Velocity vector along-#xis (m/s) Double | 8 H+60
14 V-Z Velocity vector along-Zxis (m/s) Double | 8 H+68
15 V- Standard deviation of X (m/s) Float 4 H+76
16 V-, Standard deviation of Y (m/s) Float 4 H+80
17 Ve o Standard deviation of M (m/s) Float 4 H+84
18 stn ID Base station identification Char[4] | 4 H+88
19 V-latency A measure of the latency in the velocity tin Float 4 H+92
tag in seconds. It should be subtracted from t
time to give improved results.
20 diff_age Differential age in seconds Float 4 H+96
21 sol_age Solution age in seconds Float 4 H+100
22 #SVs Number of satellite vehicles tracked Uchar |1 H+104
23 #solnSVs Number of satellite vehicles used in solution | Uchar | 1 H+105
24 #gglL1 Number of GPS pIlBDS 1 used in solution Uchar |1 H+106
25 #ggL1L2 Number of GPS pluBDSL1 and L2 used in| Uchar |1 H+107
solution
26 Reserved Char 1 H+108
27 ext sol stat Extended solution status Hex 1 H+109
28 Reserved Hex 1 H+110

ComNav Technology Ltd. 98 CNTOEMRMO001, Rev 5.



COMNAVOEM BOARD REFERENCE MANU Chapter 4. Log¥Messages

Field# Field Type Data Description Format Binary Binary
Bytes  Offset

29 sig mask Signals used maskf 0, signals used in solutio Hex 1 H+111

are unknownSee

Table33
30 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+112
31 [CR]ILF] Sentence terminator (ASCII only) - - -

4.2.7.4 PSRDOP Pseudorange DOP
Description

The dilution of precision dates calculated using the geometry of only those satellites that are
currently being tracked and used in the position solution by the board. This log is updated once
every 60 seconds or whenever a change in the satellite constellation occurs. Therefore, the
total number of data fields output by the log is variable and depends on the number of SVs
that are being tracked.

Message ID | 174

Recommended Input | log psrdopb ontime 1

Supported Format binary

Reply (Binary)

Field# Field Type Data Description Format Binary Binary Offset
Byte

1 PSRDOP Head¢ Log Header H 0

2 gdop Geometric dilution of precision Float 4 H

3 Pdop Position dilution of precision Float 4 H+4

4 Hdop horizontal dilution of precision Float 4 H+8

5 Htdop Horizontal position and time dilutio} Float 4 H+12
of precision

6 Tdop Time dilution of precision Float 4 H+16

7 Cutoff Elevation cubff angle Float 4 H+20

8 #prn Number of satellites PRNSs to follow | Long 4 H+24

9 Prn PRN of SV PRN tracking Ulong 4 H+28

10 Next prn offset = H+28+(#prn*4)
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Field# Field Type Data Description Format Binary Binary Offset
Byte
11 CRC 32-bit CRC Hex 4 H+28+(#prn*4)

4.2.7.5PSRPOS Pseudorange Position
Description

This message includes position calculated using pseudorange and other information such as
differential age, station id and so on.

Message ID | 47

Recommended Input | log psrposb ontimé

Supported Format binary

Reply (Binary)
Field# Field Type Data Description Format Binary  Binary
Byte Offset
1 PSRPOS head¢ Log header H 0
2 sol status Solution status (refer tGable31) Enum 4 H
3 pos type Position type (refer ta'able32) Enum 4 H+4
4 lat Latitude Double | 8 H+8
5 lon Longitude Double | 8 H+16
6 hgt Height above mean sea level Double | 8 H+24
7 undulation Undulation - the relationship between the Float 4 H+32
geoids and the WGS84 ellipsoid (m)
8 datum id# Datum ID number Enum 4 H+36
9 tra - Latitude standard deviation Float 4 H+40
10 t2y - Longitude standard deviation Float 4 H+44
11 K3aa - Height standard deviation Float 4 H+48
12 stnid Base station ID Char[4] | 4 H+52
13 diff_age Differential age in seconds Float 4 H+56
14 sol_age Solution age in seconds Float 4 H+60
15 #SVs Number of satellite vehicles tracked Uchar 1 H+64
16 #s0InSVs Number of satellite vehicles used in solution| Uchar 1 H+65
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Binary  Binary

Field# Field Type Data Description Format Byte Offset
17 Uchar 1 H+66
18 Reserved Uchar |1 H+67
19 Uchar 1 H+68
20 ext sol stat Extended solution statusiéfault: O Hex 1 H+69
21 Reserved Hex 1 H+70
22 sig mask Signals used mask if 0, signals used i Hex 1 H+71
solution are unknownSeeT able33.

23 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+72
24 [CR]ILF] Sentence terminator (ASCII only) - - -

4.2.7.6 PSRVEL Pseudorange Velocity

Description
In the PSRVEL log the actual speed and direction of the receiver antenna over ground is

provided. The velocity measurements sometimes have a latency assoeigtedhem. The
time of validity is the time tag in the log minus the latency value.

Message ID | 100

Recommended Input | log psrvela ontime 1
Supported Format ASCII, Binary
Reply ASCI)

#PSRVELA,COM1,0,60.0,FINESTEERING,1865,486344.000,00000000,0000,1114;S
OL_COMPUTED,DOPPLER_VELOCITY,0.000,0.000,0.0329,132.511867,0.0907,0.0*

e24644el
Field# Field Type Data Description Format Binary Binary
Bytes Offset
1 PSRVEL Log header H 0
header
2 sol status | Solution status, se@able31 Enum |4 H
vel type Velocity type, se@able32 Enum |4 H+4
4 latency A measure of the latency in the velocity time tag Float | 4 H+8
seconds. It should be subtracted from the time
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Field# Field Type Data Description Format Binary Binary
Bytes Offset

give improved results.

5 age Differential age in seconds Float |4 H+12
6 hor spd Horizontal speed over ground, in meters per seco| Double | 8 H+16
7 trk gnd Actual direction of motion over ground (track ov| Double | 8 H+24

ground) with respect to True North, in degrees

8 vertspd Vertical speed, in meters per second, where posii Double | 8 H+32
values indicate increasing altitude (up) and nega

values indicate decreasing altitude (down)

9 Reserved Float |4 H+40
10 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+44
11 [CR][LF] Sentence terminator (ASCII only) - - -

4.2.7.7PSKYZ Pseudorange Cartesian Position and Velocity

Description
This message includégs KS NB OSA OSNRA LIASdZR2NI y3IS LI2AAGA:
CKS LRaArAdAz2y | yR Cdetwhetharidranot thél dortesgandifgd&Gd ivalid. A y |

Message ID | 243

Recommended Input | log psrxyza ontime 1

Supported Format ASCII, Binary
Reply ASCI

#PSRXYZA,COM3,0,60.0,FINESTEERING,1865,486590.000,00000000,0000,1114;S
OL_COMPUTED,SINGLE; 2844802.6861,4662742.6630,3282473.3324,0.6379,1.28
53,0.6043,S0L_COMPUTED,DOPPLER_VELOCITY,0.0036, -0.0616, -0.0187,0.6379,

1.2853,0.6043,",0.000,99.000,1.000,20,20,0,0, 0,02,00,91*17626BB9

Field# Field Type Data Description Format Binary Binary
Bytes  Offset

1 PSRXYZ header| Log header H 0

2 P-sol status Solution status, se&able31 Enum 4 H

3 pos type Position type, se@able32 Enum |4 H+4

4 P-X Position Xcoordinate (m) Double | 8 H+8

5 P-Y Position Ycoordinate (m) Double | 8 H+16
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Field# Field Type Data Description Format Binary Binary
Bytes  Offset

6 P-z Position Zcoordinate (m) Double | 8 H+24
7 P-- Standard deviation of & (m) Float 4 H+32
8 P-, Standard deviation of % (m) Float 4 H+36
9 P-15 Standard deviation of - (m) Float 4 H+40
10 V-sol status Solution status, seéable31 Enum |4 H+44
11 vel type Velocity type, sedable32 Enum |4 H+48
12 V-X Velocity vector along-&xis (m/s) Double | 8 H+52
13 V-Y Velocity vector along-&xis (m/s) Double | 8 H+60
14 V-Z Velocity vector along-Zxis (m/s) Double | 8 H+68
15 V- Standard deviation of X (m/s) Float 4 H+76
16 V-, Standard deviation of ¥ (m/s) Float 4 H+80
17 V-2 Standard deviation of ¥ (m/s) Float 4 H+84
18 stn ID Base station identification Char[4] | 4 H+88
19 V-latency A measure of the latency in the velocity tin Float 4 H+92

tag in seconds. It should be subtracted from t

time to give improved results.
20 diff_age Differential age in seconds Float 4 H+96
21 sol_age Solution age in seconds Float 4 H+100
22 #SVs Number of satellite vehicles tracked Uchar |1 H+104
23 #s0InSVs Number of satellite vehicles used in solution | Uchar | 1 H+105
24 #ggL1 Number of GPS pIlBDS 1 used in solution Uchar |1 H+106
25 #ggL1L2 Number of GPS pluBDSL1 and L2 used in| Uchar |1 H+107

solution
26 Reserved Char 1 H+108
27 ext sol stat Extended solution status Hex 1 H+109
28 Reserved Hex 1 H+110
29 sig mask Signals used maskf 0, signals used in solutia Hex 1 H+111

are unknown See

Table33
30 XXXX 32-bit CRC (ASCII and Binary only) Hex 4 H+112
31 [CR]ILF] Sentence terminator (ASCII only) - - -
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4.2.8 Raw Observations and Corrections

This section presents a set of lagessages which contain GNSS raw observables and
corrections for RTK and Pseudorange differential positioning, generally broadcasted by
reference station.

4.2.8.1 RANGE DetailedObservation Information

Description

This message includes detailed observation inftion such as pseudorange, carrier phase,
Doppler, signal to noise ration and so oit.the same time, detailed channel states are involved.

Message ID | 43
Recommended Input | log rangeb ontime 1
Supported Format Binary
Reply
Field# Field Description Format Binary Binary
Type Byte Offset
1 RANGE | Log header H 0
header
2 # obs Number of observations with information to folloy Long 4 H
a
3 PRN/ slot | Satellite PRN number of range measuremesde(| UShort | 2 H+4
Table35)
4 glofreq (GLONASS Frequency + 7) UShort | 2 H+6
5 psr Pseudorange measurement (m) Double |8 H+8
6 psrstd Pseudorange measurement standard deviation (| Float 4 H+16
7 adr Carrier phase, in cycles (accumulated Dopj Double | 8 H+20
range)
8 adrstd Estimated carrier phase standard deviation (cycl| Float 4 H+28
9 dopp Instantaneous carrier Doppler frequency (Hz) Float 4 H+32
10 C/No Carrier to noise density ratio C/No | Float 4 H+36
10[log10(S/NO)] (dBiz)
11 locktime | # of seconds of continuous tracking (no cy Float 4 H+40
slipping)
12 chtr-stat | Tracking statussgee Table 34, Channel Trackin| ULong |4 H+44
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Field# Field Description Format Binary Binary
Type Byte  Offset
us Status)

13... Next PRN offset = H + 4 + (#obs x 44)

variable | xxxx 32-bit CRC (ASCII and Binary only) Hex 4 H+4+

(#obs x
44)
variable | [CR][LF] | Sentence terminator (ASCII only) - - -

4.2.8.2 RANGECMP

Description

Compressed Range Information

This messageontains the channel measurements for the currently tracked satellites.

Message ID | 140

Recommended Input

Supported Format binary

log rangecmpb ontime 1

Reply (Binary)

Table34.Channel Tracking Status
DATA BIT(S) FIRST TO LAS LENGTH (BITS SCALE FACTOF UNITS
Channel Tracking Status 0-31 32 SeeTable38 -
Doppler Frequency 32-59 28 1/256 Hz
Pseudorange (PSR) 60-95 36 1/128 m
Accumulated Doppler Rang 96-127 32 1/256 cycles
(ADR)
StdDevPSR 128131 4 m
StdDevADR 132135 4 (n +1)/512 cycles
PRN/Slot 136-143 8 1 (Seerable3ds) | -
Lock Time 144164 21 (maximum: 1/32 S

2,097,151)

C/No (valid range20-51 dB-Hz) 165169 5 (20 + n) dB-Hz
Reserved 170191 22
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Field#  Field Type Data Description Format Binary Binary
Byte Offset
1 RANGECMP header Log header H 0
2 #obs Number of satellite observations wit Long | 4 H
information to follow.
3 1st range record Compressed range log @boveformat | Hex 24 H+4
4 Next rangecmp offset = H + 4 + (#obs x 24)
variable | xxxx 32-bit CRC (ASCII and Binary only) | Hex 4 H+ 4 +
(#obs X
24)
variable | [CR][LF] Sentence terminator (ASCII only) - - -

Table35.PRN Definition in Binary Message

GNSS PRN
GPS 1-32
GLONASS 38~61
SBAS 120~138
BD2 141~177

Table36.Tracking State

STATE DESCRIPTION STATE DESCRIPTION

0 Idle 7 Frequencylock loop

2 Wide frequency band puih 9 Channel alignment

3 Narrow frequency band puih 10 Code search

4 Phase lock loop 11 Aided phase lock loop
Table37.Correlator Type

STATE DESCRIPTION

0 N/A
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1 Standard Correlator: spacing =
chip

2 Narrow Correlator: spacing < 1 chi
Reserved

4 Pulse Aperture Correlator (PAC)

5-6 Reserved

Table38.Channel Tracking

NIBBLE # BIT # MASK DESCRIPTION RANGE VALUE
NO 0 0x00000001 | Tracking state Refer to Table36. Tracking State
1 0x00000002
2 0x00000004
3 0x00000008
N1 4 0x00000010
5 0x00000020 | SV channahumber Tracking channel ID
6 0x00000040
7 0x00000080
N2 8 0x00000100
9 0x00000200
10 0x00000400 | Phase lock flag 0 = Not locked,
1 = Locked
11 0x00000800 | Parity known flag 0 = Not known1 = Known
N3 12 0x00001000 | Code locked flag 0 = Not locked
1= Locked
13 0x00002000 | Correlator type Refer to Table37

14 0x00004000
15 0x00008000

N4 16 0x00010000 | Satellite system 0=GPS
17 0x00020000 1= GLONASS
18 0x00040000 2 = SBAS
3 = GALILEO
4 =BD2

5-6 = Reserved
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NIBBLE # BIT # MASK DESCRIPTION RANGE VALUE

19
N5 20

21
22
23
N6 24
25

26
27
N7 28

29
30

31

0x00080000
0x00100000

0x00200000
0x00400000
0x00800000
0x01000000
0x02000000

0x04000000
0x08000000
0x10000000

0x20000000
0x40000000

0x80000000

ComNav Technology Ltd.

Reserved

Grouping

Signal type

Forward Error Correction
Primary L1 channel

Carrier phase measurement

Reserved
PRN lock flag

Channel assignment

108

7 = Other

0 = Not grouped,
1 = Grouped
Dependent on satellite
above:

GPS:

0=L1C/A

2=1L5

5=L2P

9 = L2 P codeless

17 =L2C

GLONASS:

0=L1C/A

1=12C/A

5=1L2P

BD2:

0=L1C/A

17 =LZ/A

2=L3C/A

SBAS:

0=L1C/A

Other:

19 = OmniSTAR

23 = CDGPS

0 =Not FEC, 1 = FEC

0 = Not primary, 1 = Primary
0 = Half Cycle Not Added,
1 = Half Cycle Added

0 = PRN Not Locked Out
1 = PRN locked Out

0 = Automatic, 1 = Forced
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