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1. About this Guide

The purpose of this guide is to describe how to use GNSS NavStarTool.

GNSS NavStarTool is an integrated software tool for the use, testing and debugging of BK GNSS chip products. It allows
users to evaluate the navigation and positioning performance of BK GNSS chip products or similar modular products. Its

main functions are as follows:
B Chapter 2 Describes the tool interface.

B Chapter 3 Quick Operation Guide, including recording GNSS output logs, downloading and updating the GNSS
firmware, RTK Test NTRIP configuration, AGNSS manual delivery test, TTFF test, AGNSS test, RTK test, positioning

accuracy analysis, etc.;
B Chapter 4-7 Other functions of the tool are introduced;
B Chapter 8 Appendix: Special file format description, tool runtime dependency solution, version description;

This document provides guidance on how to use these features and gives common use cases.

© 2022-2024 Beken Corporation 4 UGO01-NavStarTool-C01 V1.2
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2.Interface Introduction

The main interface of GNSS NavStarTool is as follows:

# Navstar Tool - x
File Port Network Chart Report Receiver Window Help

com221 v|115200bps +| @ @& [+ X JESNE| //192.1ﬁa.ﬁn.ﬂ7/Excnang,in/c§mon/\3fklLoe/24.n§.n!,166024315/dma,muep|ay/case,ﬂLEnag,Dynamic,RTKnjaazs,zama.dm TTFF509 | @ s 5 © Rover O Truth
Sky

= .=/ [ Trajectory ==
Satellites In View
GPS: . al
BDS: 21 - T N\
GLO: 5 P
GAL: 7 4
IRS: 5 /
SBS: 3
TOTAL: 56
HDOP:  0.40 7/
VDOP:  0.70 /
Measurement
ops GNGGA,031334.00,3113.1882748N,12138.0278102,E4,47,0.4,16.577,M0.000M 1 [UTC Date ~ 2022-08-17
GNGSAA3,02,05,06,00,11,12,13,17,19,20,25,194,0.8,0.40.7,1404 y a
; GNGSAA3,195,196,199,,.,.0. 1408 UTCTime  03:13:34.0
. ZB GNGSAA3,01,02,03,04,07, GPSWeek 2223
GNGSAA3,33,38,39,40,41,43,59,60,,,0.
oz e % ! oo 66,65,88,87,81,,,,,,0.8,0.4,0. GPS Second | 270832.0
) GNGSAA3.02,1,1,0.80.40.7, ’ PxType |4
BeiDou GPGSV5,1,18,02,42,319,44,05,34,255,31,06,51,061,48,09,26,049,36,168 Longitude ~ 121°38'01.67*
- o || SGPGSV52,18,11,59,352,47,12,24,260,39,13,13,187,37,17,15,148,28,1%65 ’ 1311.30°
|l : . : ([ [[Zaal | SGPaSy5318,19,39,149.46,2063.298,46.2512.296,31.194,11,171,36,1%54 Letiude  |0317131.30
$ 3 Atiude 16577 m
BUU BUTU ~ BU BUT4  BUT6  BO B028 B0 B 2; .0 MEA i f b tléml)
$GPGSVA4,2,15,11,59,352,51,124; et A INS Status
Galileo - - SGPGSV4,3,15,19,39,149,00,20,63,298,00,25,12,296,31,194,11,171,37.8+50 )
S at EIIt e Sl n al $GPGSVA44,15,19571,115,51,196,79,123,51,199,53,170,51,,,8*62 Drift Temperature
1,21,01,47,140,45,02,36,236,38,03,53,201,45,04,36,1 :
g DGSV62.21 39.207,42,08,53,322.44, 2 Heading _|0.00 Speed(m/s)
M || $BDGSVE,3,21,13,48,306,45,14,23042,36,16,12,174,40,27 46 v
64

The main window information display consists of four parts, each of which supports full screen display and reduction, which

can display the output information of GNSS products more conveniently.

2.1 Menu bar

As shown below, the menu bar is divided into two parts. One is the top menu bar; The second is the shortcut key for some

functions.

# Navstar Toal - O x
File Port Network Chart Report Receiver Window Help

[com  [n1520000s (@ @O O @ = [F (Trrrg @ ® &

© 2022-2024 Beken Corporation 5 UGO01-NavStarTool-C01 V1.2
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2.2 Sky Map

Interface Introduction

Sky - =T »| Visual satellite number statistics: support GPS/ BDS/
Satellites In Vi R T
ops: 12 20 . GLONASS/GALILEO/ IRNSS/ SBAS system and their sum.
BDs: 23 . Go18.
oo 8 BOEH007 ; P . . .
ﬁék 11 /Towed Rg%é'mz Satellite distribution configuration Mass: Horizontal Precision
g ; | so167%E
$§f€;,. si E002 ,5‘025 - E02426 Factor HDOP and Vertical Precision Factor VDOP.
) | soo9uoo7 }.r'“' a \
HDOP: 0.80 70" TN |004T': : ~Fo31 . . .
VDOP: 0.90 ] | Sky Map: Displays the satellite's azimuth and altitude Angle
06 : . .
| |l,0(i ) B0g12004 # \ information.
\ ” H Yellow indicates satellites that are not involved in positioning
N RO )
H ﬂ ) calculation, green indicates satellites that are involved in the
“B014008 s .
positioning solution.
G-GPS,B-BDS,R-GLO,E-GAL,I-IRS,S-SBS
2.3 Track Chart
UL == Location trace display: The tool automatically saves the latest
¥ 1000 positions Point trajectories.
L Current output anchor point display: The point circled by the
circular cursor is the current epoch the positioning result of the
Ce output. Red -SPP, Blue -SBAS or RTD, , Green
( -FIX, Pink -DR
Scale: The scale of the positioning track display.
zam ¥

2.4 Satellite Signal Strength

==

Measurement

a7 4748
38 42 | 4144
2690 2123 1253
10
0 0 0 0
CIo6 6199
282825
0
B

© 2022-2024 Beken Corporation

Subgraph: Shows the signal strength at different frequency
under a satellite, where no the same frequency are shown in the

subgraph by bars of different colors.

When the background color is gray, it means that the current

satellite is not involved in the positioning solution.

Value display: When the mouse is hovering over the subgraph,
pthe difference within the subgraph will be displayed frequency

signal strength value.

Note: BK166X series, BDS B2i and B2b show the same color,
PRN1~16 for B2i, PRN17~PRN63 for B2b

UGO01-NavStarTool-C01 V1.2
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2.5 NMEA information

GAGSV3,1,09,03,51,119,49.05,00,000,00,08.25,178,38,13,00000,00,7*76
G 09, 09.1227.3025827.3

03417474

12,
7*4D

GAGSV.3.3,09.34,00,000.

GAGSV,22,0530,18.203.38,,,,.,,,1*40

L

IMEA =0E]
A|urcpate 20240722

GNGSAA3,05,06,09 r

anG 1112,17,19,20,194196,199,1.1,0.61.0,100 oTme ezav3s0

GNG GPS Week 2324

GNG:

N GPS Second  96054.0
GPGSV4,1,15,04,00,000,00,05,32.248,47,06,50,054,17,09,35,059,23,1*6E j iy
GPGSV4.2,15,11,64,336,22,12.27.272,22,1300,00000,17,25,144,35,1*64 L— ~"longiude  121°35'54.75"
GPGSV43,15,19,49,143,46,20,56,275,41,22,00,000,12.194,24,173,34,1*59 Lattade 031121005
GPGSV4,4,15,195,00,000,00,196,69,137,46,199,53,17041,,,1*6F atitude

,248,00,06,50,054,22,00,35,059,26.8*61 Afitude 30749 m
272,00,17,25,144,00,19,49,143,008*64 §
,000,00,194,24,173,23,196,69,137,48,8*6F |Vession [4166124294RD
A IMU Status INS Status
235,42,03,53,201 46,04,36,12140,1°75
000,37,10,65239,42,11,19,11835,1+77 Drift 0261 Temperature 23.887
,065,29,40.63179,50.4147,20948.1°79
'147,48.60,33.241.48,62,00,000,451% Heading 000 Speed(m/s) 000
Azimuth
CNRGPS 449 354
BDGSV43.16, 79 570 CNREDS 484 476 07
BDGSV4,4,164341116.47,50,49,147,44,60,33 241.45,62,00,00046,5*74
BDGSV,1,1.04.33,76,065,25,40,63,179,4841.47,209.46.4341,116442* 7€ CNRGLO 316
/GLGSV21,05,74,00,000,00,82,00,000,00,69,51,189,51,67,20,030,19.170 CNRGAL 388 385

© 2022-2024 Beken Corporation

Interface Introduction

NMEA logs are displayed in real time: GGA/ GSA/
GSV/ RMC statements are supported.

Value display: Displays key location information

(including firmware version information).

UGO01-NavStarTool-C01 V1.2
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Quick Operation Guide

3.Quick Operation Guide

3.1 Connect the Device

a) Preparations for Connection: NavStar Tool, GNSS module, USB-To-Serial port board;
b) Connecting Device: Connect the GNSS module to the USB-To-Serial port board and PC, open the NavStar Tool, select
the serial port, set the baud rate, and open the serial port, the operations are as follows;
1] tibEGL.dN
8 oo
(3 atscoredn
) asscuidn
[3 atsNetwork.dil
[ asssvg.at
3 atswidgets.dil
# NavStar Toal
File Port Network Chart Report Receiver Window Help
|[coms7 | 11520005 ~|@ ® O®a:
1rs
atellites In View T deer
oTAL: ;
DOP: N
OP: . N\
1 27:)' : . } ' Dhj'
Instructions:
»  If youneed to change the serial Port configuration, click the menu bar [Port] -> [Config] to modify the serial port configuration.
[ Serial Port Setting ? X
Parity: None
Stop Bits: 1
Full Speed: ™I
»  Baud Rate Supports the Custom baud rate. Select custom and enter an integer. Do not contain non-numeric characters.
»  Full Speed is off by default. After this parameter is selected, the CPU usage greatly increases to ensure the serial port
communication bandwidth. This parameter is only used in R&D and debugging scenarios.

© 2022-2024 Beken Corporation 8 UGO01-NavStarTool-C01 V1.2
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3.2 Recording Logs

a)  To start recording: click the menu bar [File] -> [Save log] or click the shortcut key " ™ ", Select the path and edit the

file name;

o« Nausty 1 - [m} x
File Network  Chart Report Receiver Window  Help
O Load Log EOKION: L () coM57-115200 bps (TTFF1 @ = &
4 Save log e
= -
S e ) e ['= "= || Trajectory [l
Ty 0
GPS: 9 2
BDS: 18 Ve [ — AN
GLO: 3 l!.ll S
GAL: = - i -
IRS: # Logging Window bd
SBS: « v g > ThisPC > Desktop > 1 || | search1 r
TOTAL:
HDOP: Organize v New folder = @
VDOP: [ 192.168.60.43 AN Name h Date modified Type Size
[ 192.168.60.42 ” A
— Mo items match your search,
[ 192.168.030 *
WTR_LOG *
IMU_LOG . m
LABSAT E 4
Infelang p 3+ Rename
Measurement] linfei.lang * [ =]
6PS 7 1359117906231, [UTCDate  2024-08-09
1.2,0.7,1.0,1%35 ;
B 02299.1.2071.04% ||UTCTime  01:51:14.0
Eal 39| & Interface 4 .22,£3,1.20.1,1.0;
) ,4*37 GPS Week 2326
User Guide
o l GPS Second 438692.0
File name: | COMS57_2024_08_09_09_50_39.bin - N
i Save astype: | SE#E(" bin "dat) v} 193815041, 21,000 X 1VPE 2
BeiDou o= o ,34,196,72,137,45,19] |Longitude  121°35'54.71"
#5,56.0000049.57.0C8 ) iy o 031°12'10.06"
o ~ Hide Folders 1,19,38,150,00,194.2 :
T 46,199,53,17044,,8 | Altitude ~~ 25.905m
m $BDGSV5,1,18,01,47,140,41,02,35,236,42,03,53,201,46,04,36, )
$BDGSV,5,2,18,07,57,206,47,08,55,293,21,10,61,233,42,13,47,2 | | Version 4166124315RD
$BDGSV,5,3,18,19,79,211,46,20,47,042,19,22,24,219.47,29,67, 1 | MU Status N
Galileo $BDGSV,5,4,18,30,13,128,37,38,64,322,31,40,57,183 47,59 49, :
$BDGSVY5,5,18,60,33,241,47,62,00,000,44,,,,,1%7A Drift 0.249 Tel
Emﬂnﬂ IN) 1 [ ][ NACYVIN A NTA0TIAN11 A0 AN AT 04N

b)  Stop logging: Click on the menu bar [File] -> [Stop logging] or click on "’_ " Shortcut key;

A MavStar Tool

Filer Port Network Chart Report Receiver Window  Help

© Load Log 1 O® @00
&= Stop Logging
==l
@ Ground Truth 3 =
v 1 COMS7_2024_07_22_14_46_32.bin

Clear

| 1
/

GLO: 9
GAL: /6
IRS: /3

© 2022-2024 Beken Corporation 9 UGO01-NavStarTool-C01 V1.2
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Instructions:

The [File] submenu automatically saves the historical log file name and path.

#° NavStar Tool

Filer Port MNetwork Chart Report Receiver Window

@ Load Log » o ® . (
= Save Log
@ Ground Truth ’ =

1 COMS57_2024_07_22_14_46_32.bin
2 COMS57_2024_07_22_14_49_33.bin

Clear
GAL: /6
IRS: [3

3.3 Firmware Upgrade

There are two upgrades available for the BK166X series as follows:

a)  The online upgrade requires that the module is in normal working state. that is, the PC or MCU side can obtain correct
data (such as GGA, RMC, etc.), to ensure the normal communication between the PC and the chip, the baud rate of the
standard release version is generally 115200, if the baud rate is not 115200, please adjust to the correct baud rate before

upgrading

b) Reset or Power-off upgrade can be applied to the first chip firmware upgrade or a chip upgrade that recovers after an

abnormal interruption;

Tap the menu bar [Receiver] -> [Firmware Update] or shortcut key " O. on the menu bar to access the firmware upgrade

window.

© 2022-2024 Beken Corporation 10 UGO01-NavStarTool-C01 V1.2
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# NavStar Tool - [m] X
File  Port Network Chart Report | Receiver ‘IHHOW Help
coms7 +|115200bps  ~|@ () | RegAssistant FOM57-115200 bps (TTFF1 | @ = &
- Console —
Sky @ TTFF Test =] Trajectory =R E=h|
Satellites In View ,
GPs: 20 ) HW Utiity
BDS: 18 = Recel .
/ _ R Setti
g 4 H. eceiver S ings :
II;';L i /| # Update Firmware Bin - O X
sBS: 3 [ - Firmware Upgrade Windo \
TOTAL: 55 0. | TS
HDOP: 070 [ [ Newsin ] .
vDoP: 100 |
\
. Flash Operation Options
Enable Flash Check .
Erase NV Ephemeris Data Iﬂt
| Erase Receiver Setting O [’
Measurement ==]
GPS 348.003112.1676618 N,12135.9117630E2,32.08 [UTC Date  2024-08-09
15,13,19,194,195,196,199,,,1.2,0.7,1.0,1%35 i
. 11,02,03,04,07,08,10,13,19,20,22,29,1.20.7,1.04% ||UTCTime  01:53:48.0
) E B 10,38,40,59,60,,,,,1.2,0.7,1.0,4*37 GPS Week 2326
16,84,85,71,,,,,1.2,0.7,1.0,2°3E
0 [] 0 Ready to Download 14,09,24,,...,1.2,0.7,1.0,3*3D GPS Second 438846.0
01 2,0.7,1.0,531 FixType 2
i SGPGSV6,1,23,02,00,000,00,04,00,000,00,05,40,260,38,07,00,
BeiDou $GPGSVY,6,2,23,12,00,000,00,13,17,184,39,15,00,000,00,19,37,1 |Longitude  121°35'54.71"
$GPGSV,6,3.23,22,00,000,00,23,00,000,00,24,00,000,00,25,00, i wqon g
| P | E T P B s ||| SGPGSV,6,4.23,28,00,000,00,30,00,000,00,31,00,000,00,194,2  Latitude 0317121006
mm 20 - SGPGSV,6,5,23,19570,086,31,196,72,137,44,199,53,170.42,20 | Altitude ~ 25.801 m
$GPGSV,6,6.2343,00,000,45,56,00,000,50,57,00,000,46,,,1%5 -
$GPGSV2,1,07,05,40,260,00,13,17,184,00,19,37,150,00,194,2¢ | | Version 4166124315RD
$GPGSV2,2,07,195,70,086,32,196,72,137,46,199,53,170,45,,, 8 | U Status
Galileo SBDGSV,5,1,18,01,47,140,41,02,35,236,42,03,53,201,46,04,36, 1 |
S . . SBDGSV.5,2,18,07,57,206,47,08,55,294,23,10,60,232,44,13 47 M |Drift
<6
Instructions:
»  Ifyou click [Bin Check] button to check whether the firmware file is tampered with, it can be used as the check
before the upgrade;
If [Enable Flash Check] is selected, the data written into the Flash is checked;
If [Erase NV Ephemeris Data] is selected, the ephemeris data stored in the Flash is erased;
If [Erase Receiver Setting] is selected, old configuration items in the Flash will be erased.

For details about the upgrade process as follows:

3.3.1 Preparations for the Upgrade

a)

Firmware version preparation

» ThisPC » Desktop » 1 » 424275 RTK

L MName

Extra
FW_424275_F_1662G_RTK_cus.bin

OO R YO Y

© 2022-2024 Beken Corporation

v O R
Date modified Type Size
2024/8/" 7 File folder
2024/7/518:57 BIM File 2,043 KB
11 UGO01-NavStarTool-C01 V1.2
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b)  Upgrade tool preparation
ot backed up # MavStar Tool - o x
share  View  BackupToals File Port Network Chart Report Receiver Window Help
g #em - X =f coms7 ~[115200bps  ~|@ © OO (TTFF1 )@ = B
w- Copy path _ - \ J
H[E] pasteshortart | g o | Deiete Rename | ew | "Sky ['= '@ || Trajectory sz
ar Sz Satellites In View "
> ThisPC » Desktop » NavStarTool 240719_cust TOTAL:
~ HDOP: / - ™
» Name VDOP- -
* bearer
* GenCmdHex \
»* iconengines / B \
P imageformats L ! : |
270° - - 90°
P s [ P
. platforms \ ] |
settings /
“ styles
* translations -
user_settings AN T
m BkMEssagETransfnrmEr.Start m
] D3Dcompiler 47.dIl A
[EACEEET) Measurement [= = | NMEA (=]
B8 gnss tools i 5PS SGNGGA,015659.00,3112.1677241,N,12135[ | UTC Date
B gnss_utillib SGNGSAA3,05,07,13,19,29,194,195,196,199 :
] tast_seral_datalog SGNGSAA3,01,02,03,04,07,10,13,19,20,22,28 UTC Time
ibEGL Il SGNGSAA3,38,40,59,60,,...,1.0,0.6,0.8 4°3E [ | Gps week
TbGLESv2.l SGNGSAA3,86,84,8571,72,,,,,1.0,0.6,0.82*
EJ Navstar_01og $GNGSAA3,04,09,24,,,,,,1.0,0.6,0.8,3*37 GPS Second
N SGNGSAA3,10,,...1.0,0.6,0.85+3B )
2ol - ,310,1.,,,1.0,0.6,0.8, Fix T
;‘t’::im;f BeiDou GPGSV4,1,14,05,41,262,36,06,00,000,1507 | YP®
e GPGSV,4,2,14,19,35,151,38,25,00,000,14,290 | Longitude
QtSGuii GPGSV4,314,19570,087,33,19673.136458 | .
QisNetwork.dl GPGSV4,4,14,56,00,000,49,57,00,000,46,,,,f | -21THde
] Ct5Svg.dil GPGSV,3,1,09,05,41,262,00,07,04,093,00,1301 | Altitude
QeSWidgets.dll GPGSV,3,2,09,29,08,321,00,194,19,173,30,1 )
GPGSVY3,3,09,199,53,170,44,,,,,,,,,8+65 Version
- $BDGSV6,1,21,01,47,140,41,02,35,236,43,031 | |MU Status
= $BDGSV,6,2,21,07,56,206,47,08,55,295,10,10) -
. $BDGSV,6,3,21,19,82,217,43,20,45,041,26,22 | Drift
aa

3.3.2 Online Upgrade

a)

© 2022-2024 Beken Corporation
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Open the tool and connect the serial port (Pay attention to check the baud rate, the chip needs to work properly);
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# NavStar Tool - [} X
File Port Network Chart Report Receiver Window Help
(coms7 ~[115200bps ~|@® @ OO (TTFF1 )@ % 8
Sky [r=e[l-@]| Trajectory =]l
\-\ 1 P d Tem
Measurement [= 1= ] NMEA [= =]
6PS SGNGGA032255.00,3112.1666349,N,12135.91181 1 |UTC Date
SGNGSAA3,05,06,07,09,11,13,17,19,20,29,194,195, )
SGNGSAA3,196,199,,,.,.0.80.4,0.7,1*35 UTC Time
SGNGSAA3,01,02,03,04,07,08,10,11,1213,1421,0.8 | | 6PS Week
SGNGSAA3.28,33,34,38,40,42,59,60,,,,0.8,0.4,0.7.4*
SGNGSAA3,70,69,8571,,,,.,0.8,0.4,0.7,2*3A GPS Second
SGNGSAA3,04,05,09,10,12.25,.,,0.8,0.40.7,3*35 Fix Type
BeiDou SGNGSAA3,10,,,,.,,0.8,0.4,0.7,5*3F
SGPGSV6,1,21,05,45,271,36,06,41,083,35,07,07,087 |  Longitude
SGPGSY6,2,21,11,6301422,1219,250,11,1326,1830 | .
$GPGSV6,3,21,17,06,151,18,19,27,154,26,20,62,318
SGPGSV6,4,21,29,13,321,26,30,00,000,20,194,17,17 )  Altitude
SGPGSVI6,5,21,196,75,129,45,199,53,170,41,43,00,0 -
PGSY.6.6.21.57.00,00 * Version

b) Open the firmware upgrade window, select firmware [New Bin] and click [send] to start the upgrade, as shown in the

picture below:

o» — (] ®
File Network  Chart  Report  Receiver Window  Help
(coms7 +[115200005 ~|@ © OO () COM57-115200 bps (TTFF1 | @ % 63
Sky ['= = ]| Trajectory (=1l
Satellites In View
GPS: 18
BDS: u 4‘
GLO: 6 /
GAL: 9 # Update Firmware Bin - a x
IRS: 4 pox 1
SBS: 32#‘ Files
E002
TOTAL: 64 | - -
HDOP: 0.40 aH (C:/Users/lang/Desktop/1/424275_RTK/FW_424275_F 16626 RTK cusbin  ~|(_ NewBin |
VoR: 070 / Bin Check | |
1
Flash Operation Options 2 Iﬂi
Enable Flash Check E
Measurement Erase NV Ephemeris Data ==
GPS Erase Receiver Setting N UTC Date 2024-07-23
Bt )
" llutcTime  03:2349.0
4 GPS Week 2324
3
0 3 \ GPS Second 185047.0
Fix Type 4
Ready to Download 70 |Longitude  121°35'54.7
3 ) e
§GPGSV3.21,17,06,151,07,19,27,15428.20 623101 |Latitude  03171270.0
$GPGSV,6,421,29,14,321,18,30,00,000,21,194,17,17 1 | Altitude 22.867 m
$GPGSV,6,521,196,75,129,45,199,53,170,41,43,00,0 -
PGSV6.6.21.57.00.0 bl Version

c)  Wait for the progress bar to indicate the completion of upgrade, as shown in the picture below:

© 2022-2024 Beken Corporation 13 UGO01-NavStarTool-C01 V1.2
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/" Update Firmware Bin - O X

Files

C:/Users/lang/Desktop/1/424275_RTK/FW_424275_F_1662G_RTK_cus.bin v] | New Bin |

Bin Check

Flash Operation Options

Enable Flash Check
Erase NV Ephemeris Data
Erase Receiver Setting

#Tip: Downloading Firmware bin, please do NOT power off device!
addr Ox 33000 crc passed

‘ 9'34_ [ cancel

d)  After the upgrade is complete, adjust the baud rate and check the version information;

# NavStar Tool - [m} x

File Port Network Chart Report Receiver Window Help

coms7 v[1152000ps ~|@ @ © @ @ () COMS7-115200 bps (TTFF1 ) @ = &

Sky o E’ Trajectory E
Satellites In View T e
GPS: 1 -
BDS: 13 / e
6LO: 2 ¥ 2 T s N
GAL: 4
IRS: 4
SBS: 3
TOTAL: 37
HDOP: 0.80 @ 2
VDOP: 1.20 ‘

[= = | NMEA ==

5GNGGA032651.00,3112.1676212,N,12135.9132160,5,1,27/ [UTC Date 20240723
SGNGSAA3,05,06,13,19,29,30,195,196,199,,,1.4,0.8,1.2,10C :
SGNGSAA3,01,02,03,04,07,10,11,33,34,40,59,60,1.4,0.8,1.2,4 || UTCTime  03:26:51.0
SGNGSAA37071,, 4,081.22*3D GPS Week 2324
$GNGSAA3,0509.10,,,,1.4,0.81.23%30 3
SGNGSAA3,10,,,,,,1.4,0.8,1.2,543A GPS Second 185229.0
SGPGSV,4,1,14,05,46,274,41,06,40,085,30,08,00,000,00,13,2 .
GPGSVY4,2,14,19,26,154,31,29,15,320,28,30,09,117,27,193,
121°3554.79"
031°12'10.06"
28.815m

Measurement
GPS

SGPGSV4,3,14,195,71,095,38,196,75,128,44,199,53,170,42,4!
GPGSV4,4,14,56,00,000,49,57,00,000,46.,,..,1*6F
GPGSV,3,1,09,05,46,274,00,06,40,085,32,13,28,183,00,19,2

SGPGSY,3,2,09,29,15,320,00,30,09,117,20,195,71,095,35,196
GPGSV,3,3,09,199,53,170,43,,,,,,.,8*62

$BDGSV4,1,13,01,47,139,43,02,36,236,42,03,53,201,46,04,3

$BDGSV,4,2,13,07,51,208,44,10,55,229,46,11,62,119,47 33,5

$BDGSV,4,3,13,34,37,133,45,40,51,189,48,59,49,146,46,60,3

&

4335 4240 3g 40 4 40

Galileo

3.3.3 Reset or Power-off upgrade

a)  Open the tool, connect the serial port, note that the baud rate here is selected 115200;

© 2022-2024 Beken Corporation 14 UGO01-NavStarTool-C01 V1.2
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#* NavStar Tool - u] X
File Port Network Chart Report Receiver Window Help

[coms7 +[115200bps ~|@ ® O @ (TTFF1 )@ * &

Sky ‘== || Trajectory [=1=]
s0*
|
E . - 1em
S
Measurement [= "= || NMEA [=1=]
GPS SGNGGA,032255.00,3112.1666349,N,12135.91181 UTC Date

SGNGSAA,3,05,06,07,09,11,13,17,19,20,29,194,195,
SGNGSAA3,196,199,....0.8,0.4,0.7,1%35
SGNGSAA,3,01,02,03,04,07,08,10,11,12,13,14,21,0.
SGNGSAA,3,28,33,34,38,40,42,59,60,,,0.8,0.4,0.7,4%
SGNGSAA3,70,69,8571,,,,.,0.8,0.4,0.7,2%3A
SGNGSAA,3,04,05,09,10,12,25,,,,0.8,0.4,0.7,3*35
BeiDou SGNGSAA3,10,,....0.8,0.4,0.7,5*3F
SGPGSV,6,1,21,05,45,271,36,06,41,083,35,07,07,087
SGPGSV,6,2,21,11,63,014,22,12,19,250,11,13,26,183
SGPGSV,6,3,21,17,06,151,18,19,27,154,26,20,62,318
SGPGSV,6,4,21,29,13,321,26,30,00,000,20,194,17,17
$GPGSV,6,5,21,196,75,129,45,199,53,170,41,43,00,0
PGSV.6,6.21.57.00,00! *

UTC Time
GPS Week
GPS Second

Fix Type
Longitude
Latitude
Altitude

Version

b) Open the firmware upgrade window, select firmware [New Bin] and click [send] to start the upgrade, as shown in the

picture below:

A Navstar Tool - u] X
File Port Network Chart Report Receiver Window Help
(coms7 +[115200bps -] @ @ @ ® + [F] (7)coM57-115200 bps (TTrFos | @ = &3
Sky [ = [ = || Trajectory [==]
Satellites In View T e T
TOTAL: yd )
HDOP: /! e
VDOP:
.‘-‘"‘ # Update Firmware Bin - 0 x
I ;.‘ 1
= i Files
"'\.‘ C:/Users/lang/Desktop/1/424275_RTK/FW_424275_F_1662G_RTK_cus.bin - New Bin ]
Bin Check
N
~
Flash Operation Options m
Enable Flash Check 2 E
M ent Erase NV Ephemeris Data
GPS Erase Receiver Setting Date
3 Time
Week
addr 0x 1fd000 crc passed Second
BeiDou
$GPGSY3,1,09,05,46,275,00,06,40,086,32,13,26,183,
$GPGSV;3,2,09,29,15,320,00,30,10,116,17,195,71,09
$GPGSV,3,3,09,199,53,170,44,,,,,,.,,8*65
$BDGSV,4,1,14,01,47,139,44,02,36,236,42,03,53,201,
SBDGSV,4,2,14,07,51,208,44,10,54,229,46,11,61,120,

c¢) The module is powered off, and then powered on at a interval of Is;

© 2022-2024 Beken Corporation 15 UGO01-NavStarTool-C01 V1.2
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A NavStar Tool - O X
File Port Network Chart Report Receiver Window  Help
& ) y e .
(coms7 +[115200bps -] @ @ @ ® + [ (7)coM57-2000000 bps (TTFF16 | @ * &
Sky [ = [ = || Trajectory [==]
Satellites In View ) ~ Jeo-
TOTAL e .
HDOP. Ve -1+ N\
VDOP: / h . N\
[ # Update Firmware Bin - 0 x
s Files i
\ ' p "
"\.‘ 5 C:/Users/lang/Desktop/1/424275_RTK/FW_424275_F_1662G_RTK_cus.bin '] ‘ New Bin ‘
Bin Check
N
~
Flash Operation Options 1 mm
Enable Flash Check E
M ent Erase NV Ephemeris Data
GPS Erase Receiver Setting
#Tip: Downloading Firmware bin, please do NOT power off device!
addr Ox 12000 crc passed Second
BeiDou
$GPGSV;3,1,09,05,46,275,00,06,40,086,32,13,28,183,
$GPGSV;3,2,09,29,15,320,00,30,10,116,17,195,71,09
$GPGSV,3,3,09,199,53,170,44,,,,,,.,,8*65
$BDGSV,4,1,14,01,47,139,44,02,36,236,42,03,53,201,
$BDGSV,4,2,14,07,51,208,44,10,54,229,46,11,61,120;,
d)  After the upgrade is complete, adjust the baud rate and check the version information;
# Navstar Tol - o x
File Port Network Chart Report Receiver Window Help
coms7 ~[115200bps  ~|@ © OO: (%) cOM57-115200 bps (TTFF1 )@ % &
Sky e [= = Trajectory [= =]
Satellites In View _— T
GPS: 11 S
BDS: 13 y H JN N \ /
6LO: 2 ’ ) SO S
GAL: 4 / !
IRS: 4 1 )
SBS: 3 |
TOTAL 37w 1
HDOP: 0.80 \ 2
voor: 120 | .
\, S0em
—
M [= [[= || NMEA =]
GPS ) SGNGGA,032651.00,3112.1676212,N,12135.9132160,E,1,27/8 |UTC Date 2024-07-23 d
SGNGSAA3,05,06,13,19,29,30,195,196,199,.,,.1.4,0.8,1 . .
" SGNGSAA3,01,02,03,04,07,10,11,33,34,40,59,60,1 UTCTime  03:26:51.0
28 GPS Week 2324
0 GPS Second 185229.0
00 006 U 019 029 030 9 96 99 1
_ SGPGSV4,2,14,19,26,154,31,29,15,320,28,30,09,117,27,193
BeiDou SGPGSV4,3,14,195,71,095,38,196,75,128,44,199,53,170,42,4, 121°35'54.79"
m SGPGSV4,4,14,56,00,000,49,57,00,000,46,,,,,,.,1*6F 031°12110.06"
a0 GPGSV,3,1,09,05,46,274,00,06,40,085,32,13,28,183,00,19,2¢ :
GPGSV,3,2,09,29,15,320,00,30,09,117,20,195,71,095,35,196 28.815m
GPGSV,3,3,09,199,53,170,43,....,.,,.8*62 .
BUD BOD BUD BOUZ  BUU BUTU ~ BO SBDGSV4,1,13,01,47,139,43,02,36,236,42,03,53,201,46,04,37 |  Version
IMU Status
Galileo

© 2022-2024 Beken Corporation
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3.3.4 Abnormal Answer

Quick Operation Guide

3.3.4.1 The communication between the chip and the PC is abnormal

The two firmware update methods show that the download window has no prompt and no progress bar appears. There are the

following possibilities:
a)  The serial port TX or RX cable is incorrectly connected,
b) The baud rate of the serial port is incorrectly selected,

¢)  Chip model and firmware version do not match;

# Update Firmware Bin - 0 X
Files
C:/Users/lang/Desktop/Tri_Band/FW_GNSS_F_4M_0_Debug.bin V] \ New Bin \
Bin Check
Flash Operation Options
Enable Flash Check
Erase NV Ephemeris Data

Erase Receiver Setting

#Tip: Updating Firmware bin, please do NOT power off device!

cancel

3.3.4.2 The Upgrade is Interrupted Abnormally

Two firmware update methods: “Releasing failed” and “addr Ox ***** Failed” is displayed on the download window, or the

progress bar is not updated for a long time. There are the following possibilities:
a)  The serial cable is loose during the upgrade;

b)  The chip is reset or powered off during the upgrade;

# Update Finmware Bin -

Files

C:/Users/lang/Desktop/Tri_Band/FW_GNSS_F_4M_0_Debug.bin '] [ New Bin ]
Flash Operation Options

Enable Flash Check =]

Erase NV Ephemeris Data %]

Erase Receiver Setting

addr Ox 84000 Failed

Releasing failed

3.3.4.3 Chip Fails to Work After Upgrade

a)  Chip model and firmware version do not match, as shown below;

© 2022-2024 Beken Corporation 17
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# Text/Binary Console - o x
A |$wat107 A
Swdt_10:7
Swdt_10:7
Swdt_10:7
Swdt_10:7 ® ASCIl
1660 O HEX
Swdt_Fab020
clear Right
Swdt_10:7
O Send ASCII
v v
Swdt_10:7 @® Send HEX
¥
1
Send Str [ ][ Send Str ]

b)

firmware message data, and it is mistaken that the chip does not work properly;

3.3.4.4 Upgrade Process Is Slow

Quick Operation Guide

The version configuration is inconsistent with the original configuration, the new firmware does not output the original

The two firmware update methods show that the progress bar update is very slow, and there are several possibilities:

a)

Serial port does not support high baud rate upgrade, usually the tool automatically increases the baud rate of the chip

and tool to 2Mbps for firmware update, if the baud rate fails to increase, the upgrade will be very slow;

3.4TTFF Test

a)

Notbackedup ~ NavStarTool 240719 cust

are

],(u«

Copy path

View

.
[] paste shortcut
ar

ThisPC + Desktop + NavStarTool 240719_cust

on
*

LIRSS TR Y

# Navstar Tool

Open NavStarTool, connect the serial port (Refer to section 3.1), and save log;

- a x
Backup Toals File Port Network Chart Report Receiver Window Help
X =] E coms7 v[115200bps  ~|@ ® OOa @COM 57115200 bps  C:/Users/lang/Desktop/1/COMS57_2024_08_09_09_59_25bin [ TTFF1 | @) # &5
d = TP )
Move Copy | Delets Rename  New Sky = [ | Trajectory =3 icH|
Qrganize Ne| Satellites In View 1
GPs: 15
e S BDS: 23
6L0: H IOH
bearer GAL: 10 ; ks
Gencmai RS: : > 3 Save Log
iconengines SBS: f / o
imageformts TOTAL 63, ;
INS. HDOP: 0.50
platforms 'VDOP: 0.80), Y
g LoStart H
styles H
transtations .
o settngs 2.Connect Serl l : \
[ BkMessageTrojlilsmer.exe H 2mm
<] D3Dcompiler B7.dil S~ Q ]
e NMEA [=1=]
B4 gns= tookslib &ps GNGGA015944.00,3112.1677094N,12135.9117444EfA |UTC Date  2024-08-09
8 grs il GNGSAA3,05,07,09,13,19,29,194,195,196,199,.1.00.5, . .
) tat sl datalog GNGSAA 3,01,02,03,04,07,0810,13,19,20,22,29,1.00.5/ | UTCTime  01:59:44.0
5] tibEGL N 31 GNGSA.A 3,30,38,40,59,60, GPS Week 2326
[E] ibGLES2.dil 2 GNGSAA 3,86,84,85,71,72,
R ) [ B |, . GPS Second 439202.0
B 1325w.dll Fix T 2
B e GPGSV5,1,18,0542.263,31,06,00, mm 3007050022204 | *Pe
4 tscuid BeiDou GPGSV,5.2.18,12,00,000,20,13,20,184,42,19,34,152.36,2 | Longitude ~ 121°35'54.70"
e SGPGSV,5,3,18,2500,000,20,29,09,32122.3000000.1 7,1 || o 0 03112110.06°
QsNetwor GPGSV/54,18,195,70 45,199,53170, -
B augan GPGSV5,5,18 63 Atitude 25678 m
(5] atswidgetsdi GPGSV31,11 092,00, .
GPGSV3.211,13,20,184.00,19,34,152,00,29,0,321,00,11 | Version
GPGSV;33,11,195,70,088,34,196,73,136,44,199,53170 | \u status
Galileo BDGSV6,1,230147,140,41,02,35,236,42,03,53,201,46, -
BDGSV6,2,23,07,55,207,46,08,54,296,12,10,59,231,45,17  Drift -0.248
s P S UV VYOS | S |

b)

imported, the result conforms to the accuracy of the statistics);

© 2022-2024 Beken Corporation
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Import the truth file, the format is shown in Section 8.1.The JSON File Format of Ground Truth (If the truth file is not
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r‘mﬁ? 1
File rt  Network  Chart

@ Load Log
r Stop Logging

it 2
Repol Receiver
I

Window

Help

‘| © ® + [Z] (7)COMS57-115200 bps CiUsers/lang/Desklop/1/COMS7_2024_08_09_09_59 25bin | TTFF 1 ;|o B

- o e

— | = || Traject R
3 Ground Truth B Import GroundTruth NMEA File )| iz =
v 1 COMS57_2024_08_09_09_59_25.bin | |mport Static JSON File
Clear 0 Import MPST File \
6LO: s 0h 3
GAL: 1mn .
IRS: 4/
SBS: 3/
TOTAL: 697‘0‘_ P : <
HDOP: U.SUiI # static ground truth
VDOP: 080 | « v 4[> ThisPC » Desktop » 1 » v & | search1 »
"\'\ Organize + Mew folder =~ ™ @
o WIRLOG # " Neme - Date modified Trpe Size
. .
. IMU_LOG * £424275_RTK 2024/8/9 9:57 File folder
S LABSAT * HalfSkyTruth_Main json 2023/7/24 19:45 JSON Rz KB |y
——180° linfei.lang #*
= linfei.lang #*
7
GPS Extra
& Interface
= S5 ||z 2221 © User Guide 5
o 0 @ OneDrive
I This PC 4
BeiDou P 3D Objects
442 4545 4645 4343 4647 E (= .
File name: | HalfSkyTruth_Main.json NN json) v
o]
Galileo SBDGSV5,1,20,01,47,139,41,02,35,236,42,03,53,201,46,
$BDGSV,5,2,20,07,55,207,46,08,54,297,21,10,58,231,45,1 -0.248

¢)

Open the TTFF test window, configure the test parameters, start the test, and wait for the end of the test;

# NavStar Tool - a x
File Port  Network t  Report Receiver W elp
coms7 ~[115200bps  ~|@ [+ XS (2)COMS7-115200 bps ~ C:/Users/lang/Desktop/1/COMS?7_2024_08_09_09_59_25 bin (TTFF1 )@ = &
Sky ['= '@ | Trajectory ==
Satellites In View a0 -
GPS: 17 -
BDS: 2 # Receiver Restart Test 2 [ 4 - 0 x
gk‘z 1: lotStart Session 3 & Factory Start Session
RS 4 Count 10 B ’ Count 10 &
SBS: 3 0s B !
TOTAL: 64 :Zi‘::k §0: ::: Track After Fix Duration [99's 2] & Track After Fix
HDOP:— 0.60 1 = Command Timeout (1000 ms =
VDOP:  0.80 Command Timeout [1000 ms =]
Test Point At 0s 2 Test Point At
(Start Session 0 7 [ Continuous Session
Count 10 B Count 1 2
Duration [ Track After Fix Duration 30 minutes =
PreTrack Command Timeout 200 ms 3
Command Timeout [1000 ms 2] 5em
Test Point At [a——
Ol Agnss [ Exeph O Time ==
GPS 80.625.506M0.000M,f \UTCDate  2024-08-09
ye
;,8.';231 UTCTime  02:04:39.0
-
= 251 2 GPS Week 2326
o o GPS Second 439497.0
00 0U6 GO 0 0 Fx )
4,045,251+64 Tvpe
BeiDou 0,150,22,16E Longitude  121°35'54.70"
rrirmicrmirrmies s 8 ;6?72}:1";;;2:,53 Latitude  031°1210.05"
'ﬂ & 2, 00,000,46,1*5A Altitude  25.506m
4,04521,8*64 !
01 02 03 04 07 *uua 0 1,321,00,8%66 Version 4166124315RD
99.53,17045,8%6D IMU Status INS Status
Galileo 6,12142,147C
8.230,44,170 Drift 0.248 Temperature 3
525 %g‘;ﬁgmg Heading  0.00 Speed(m/s)
2420 [ Start Test ] [ Show Report ] [ Export Report ] [ Load Test JSSON ] [ Save Test JSSON ] 9'1 47'45’1,,70 Azimuth
170,00,1*7D CNRGPS
o 00 004 " E0U6 | anesv,zn,um 9,85.234,34,20,42,040,17,22.29,222,46,29,63,12248.3*75 o

d)

© 2022-2024 Beken Corporation
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# Receiver Restart Test

Hot Start Session

Count
Duration Track After Fix
Pre Track
Ci Timeout ’W‘
Test Point At

Cold Start Session

Count 10 S

Duration Track After Fix
PreTrack

C Timeout ]W\

Test Point At

Quick Operation Guide

Factory Start Sess|

# Test Report

TTFF Report  TTFF Detail Report

Count
Duration
Command Timeout

Test Point At

[ Continuous Sessiq
Count

Duration

Command Timeout

| [ Agnss [] Exeph O Time

satellites in use:7

TTFF:25.42 second

7/10 factory start test finished success
interval 5000 ms

satellites in use:7

TTFF:24.40 second

8/10 factory start test finished success

interval 5000 ms
1.End

satellites in use:9
9/10 factory start test finished success

TTFF:28.41 second
interval 5000 ms
satellites in use:12 K
18 ed success
test report is ready

TTFF:34.42 second

w

[ Export Report ]

IL Start Test ] [ Show Report ]

3.5RTK Test

a)

Mot backed up

# Navtar Tool

Hot Start Result
Success/Total

Min TTFF(sec)
CEP50 horizontal(m)
CEPS50 vertical(m)
CEP50 3D(m)

Min GPS Sat In Use

Min BDS Sat In Use

Min GLO Sat In Use

Min GAL SatIn Use

Min IRS Sat In Use

Min Total Sat In Use

Avg Top 4 CNO Of GPS-L1
Avg Top 4 CNO Of BDS-L1
Avg Top 4 CNO Of GLO-L1
Avg Top 4 CNO Of GAL-L1
Avg Top 4 CNO Of IRS-L5
Avg Top 4 CNO Of Total-L1

Factory Start Result
Success/Total

Min TTFF(sec)
CEPS50 horizontal(m)

10/10

03 Avg TTFF(sec) 13

11.267 CEP68 horizontal(m) 11.475

26.915 CEP68 vertical(m) 29.596

29.178 CEP68 3D(m) 29.934
CEP68 HDOP 0.700

8 Avg GPS Sat In Use 10.6

11 Avg BDS Sat In Use 12.2

5 Avg GLO Sat In Use 5.0

2 Avg GAL Sat In Use 2.0

1 Avg IRS Sat In Use 1.0

20 Avg Total Sat In Use 23.6

40.1 Avg Top 4 CNO Of GPS-LS 30.5

48.2 Avg Top 4 CNO Of BDS-LS 38.5

323

37.3 Avg Top 4 CNO Of GAL-L5 38.5

36.0

47.5 Avg Top 4 CNO Of Total-L5 39.1

10/10

24.4 Avg TTFF(sec) 31.0

1.650 CEP68 horizontal(m) 1.760

Max TTFF(sec)
CEP95 horizontal(m) 18.764

CEP95 vertical(m) ~ 48.678 Max vertical(m)
CEP95 3D(m) 51.245 Max 3D(m)
CEP95 HDOP 0.800 Max HDOP
Max GPS SatInUse 12

Max BDS SatInUse 18

Max GLO SatIn Use 5
Max GAL SatInUse 2
Max IRS Sat In Use
Max Total Sat In Use 38

Max TTFF(sec)
CEP95 horizontal(m) 8.424

Open NavStarTool, Connect the serial port (Refer to section 3.1), and save log;

14

Max horizontal(m)

1

36.4

Max horizontal(m

o

X

e X =f =

i Copy path " - . Derete .

[ Pastesnotcut  ton o | Do e
w Organce "
ThiePC > Desdon > NevtarTool 240715 cust

n Name
- bearer
. GenCrmdtie
. iconengines
» imageformats
» INS
platforms
.
wing 1.Start
* styles
-
vandtions 2

user_settings

[ BiMessageTrg

BEE gnss_tools.lib
BB gnss_util.lib
5] last _serial_datalog
[ ibEGL.dIl

[ ibGLESV2.dIl
[E] Navstar_0log
[5) opengi2sw.dil
[ atsCored

[ QesGuidin

] QsNetworkdl
[5 Qessvg.an

[ atswidgets.ll

b)

and configure the RTK account, connect service;

© 2022-2024 Beken Corporation

Click the menu bar [Network] -> [NTRIP] or the shortcut key of "

20

File Port Network Chart Report Receiver Window Help
coms7 +[115200bps  ~|@ ® O®a (Z)COM57-115200 bps  C:/Users/lang/Desktop/1/COMS7_2024_08.09_09_5925bin [ TTFF1 |@) % &5
Sky ['= = || Trajectory ==
Satellites In View =
GPS: 15 h N
BDS: 23 -1 N
GLO: 6 H #
GAL: 10 . \
RS: 4 = 21 3.Save Log
SBS: 3 | \
TOTAL: 6,
HDOP: 050
VDOP: 080,
Connect Serial [ \
\H 2 mm
L - ® i
180t
NMEA =]
ops GNGGA015044.00,3112.1677094N,12135.9117444E M [UTC Date  2024-08-09
GNGSAA3,0507,09,13,19,20,194,195,196,199,,1.0,05, ; o
\A3,01,02,03,04,07,08,10,1319,20,22,29,1.0,05, ||UTCTime  01:50:44.0
.5,0.8,4*3E GPS Week 2326
0.50.82+32
GPS Second 439202.0
0o oo 0o 009 0 019 Fix Type 2
’ /5.1,18,0542,263,31,06,00,000,30,07,05,092.22, P
BeiDou GPGSV,52,18,12,00000.20,1320,184,42,19,34,15236,24] Longitude  121°3554.70"
GPGSV,53,18.25,00,000,2029,09,321,22,30,00000,17 1 | o 031°1210.06"
GPGSV(54,18,195,70,088,31,196,73,136,45,199,53,170,( | -2 "tde :
GPGSV,5,5,18,56,00,00049,57,00,000,46,,,,1* Aftitude  25.678m
] GPGSV,3.1,11,0542,263,00,06,00,000,26,07,05,092,00, ;
BUU BUU BUU BUUZ 0 g BOTO GPGSV(3,2,11,13,20,184,00,19,34,152,00,29,09,321,00, 1 | Version
GPGSV,33,11,195,70,088,34,196,73,136,44,199,53170,8 MU Status
Galileo BDGSV,6,1.23,01,47,140,41,02.35,236,42,03,53.201 46, B
BDGSV,6,2.23,07,55,207,46,08,54.296,12,10,59,231,45,1 Drift 0248

", you can enter the NTRIP configuration window
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Quick Operation Guide

A Navstar Tool - o X
File Port Network Chart Report QJRECEMEN Window Help
COM57 ~[115200bps ~|@) © ® + [Z) ()coMS57-115200 bps  C:/Users/lang/Desktop/1/COMS7_2024_08_09_09_59_25 bin [TTFE1 | @ = &
Sky Trajectory ==
Satellites In View
GPS: 17
BDS: 23 #* Ntrip Client - o X
GLO: 6 / Connection Type
I AL mn o/
IRS: 4 Protocol: [NTRIP V1.0 v]
SBS: 3
TOTAL: 64 |
HDOP:  0.50, o6 ]
voop: 030’ | Address: [ 192.168.60.42 ]|
Port: {9989 2.Fill Account
| User Name: [ beken ]
| User Password: { beken ]
| Stream: | beken v] 3 5cm
|
GetMountPoi
|| Measurement [Save G ] [ "':]
[ eps Your Location 112135.9119813,E,2,39,¢8 |UTC Date 2024-08-09
Some streams need to know your location so that correction data can 0,194,195,196,0.90.5,0 UTCTime  02:42:03.0
be created for you. If the selected stream requires this, | want to... 229 35,38,0.9,0.5,0.8.4°
§ * Use Position From Serial Port v] 34 OFg Weax _jpan0
o o 8 0.82*39 GPS Second 4417410
00 006 00 3438 i
Status Fix Type 2
BeiDou Connection Info: Disconnected 6 1400711.07516,09,00f Longitude  121°3554.72°
,14,13,00,000,48,15,16, " oq o u
21.29.25.316.28.30.15, Latitude 031°12'09.95
5 06,43,196,78,125,43,1 Altitude 26.687 m
,48,57,00,000,47,25,07, -
BOUT ' BUU 41,07,11,075,00,09,00, | Version 4166124315RD
Send to Chip | 1:00,13,00,000,00,1516,88 | MU Status IN:
Galileo 0,29,25,316,00,30,15,
J44.16,194,74,171,20,195,70,106,38,196,78,125,37,1 Drift -0.245 Tes
$BDGSV,6,1,23,01,47,139,41,02,36,236,42,03,53,201,45,04,36, "
| $BDGSV6.223,05,00,000,00,06,00,000,00,07 45.207,450852 1 | eading 000 sp
|

Instructions:

Ntrip location back there are two ways to choose, one is to read the Serial Port GGA back [Use Position From Serial Port],

the other is to manually enter a coordinate back [Use a manual location] .

¢)

e hart

coms7 ~[115200bps  ~|@

() COMS7-115200 bps  C:/Users/lang/Desktop/1/COMS7_2024.08.09_09_59_25 bin

Check the positioning result, start the test, and stop saving the data after the test is completed;

(TTFF1 )@ % B

Sky [= =] Trajectory E=
Satellites In View 260
6Ps 17 - ~ . Fi
BDS: 2 ew| Stop saving the data after the|test is completed Ix
GLo: 7 -
GAL: 1 / k.l AV
RS 4 / H R 1T e Crane - o x
sBS: 3 ’ \
TOTAL: 64 ad i Connection Type |
HDOP: 050 [ e Protocol: [ NTRIP V1.0 ] \
VDOP:  0.70 ke
( : NTRIP Caster Setting i
\ . Address: [ 192.168.60.42 \
H Port: | 9999
- 20 cm
| i
oPs (SaveConturaton] GetounPare] 0,3112.1666545N,12135.9118108.£.4,410.522.720M0.000M 1B UTC Date 20240809 A
Your Location 107.11,12.1519,20,29.30,1941950.9,0.50.7.143A
54 & Some streams need to know your location so that correction data can ~ |990.9.0.50.7,1* UTCTime |0243:440
2 03.04,07,08.10,13,19.2022,29090.50.7.4*36
e i T | O i E‘ be created for you. If the selected stream requires this, | want to... 130,40,59.60, a6 GPS Weok 2326
o o P 3 o o P 8420
Covs' oo Sou7 By “Borr Moz E Gors oy (Use Positon From Sera or 9
BeiDou Status. .20, T21°35'54.71"
— | Connection Info: Connected, Received 21402 bytes 1 17,212.38,1%63 om0 00
g oy (Es e | @ B 114,157,24.20,62.350,20.25,00,000.21.29.25.316.17,1460 Latitude _ |03112110.00
ZS‘5 2 16251 {15,106,38,194,13,171,22,195,70,106,44,196,78,124,431*59 Altitude 22720m
" 53,170,41,4300,000,4556,00,000,48,57,00,00047,1*5A
01 02 03 04 B0/ 08 10 13 152,292,00,06,34,099,41,07,11,074,00,09,00,000,21,8*6E e [ 4166124315RD
165,045,15,12,11,238,00,13,00,000,00,15,17; MU Status INS Status
Drift 0247 Temperature 2
5 £ 33 R Heading  0.00 Speed(m/s)
= o BDGSV632213,46,296.21,16,00,000,00,19.76,008 ; Azimuth
- - - g BDGSV.64,2222.42,236,52.29,48,141,48,35,68,314,19.38,60.339,00,1+7C
BDGSV6,52239,13,169,12.40,44,191,46,44,00,000,23,59,50,146,47,1474

d)

© 2022-2024 Beken Corporation
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Positioning accuracy analysis and reporting methods are described in Section 3.9 Positioning Accuracy Analysis.
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3.6 Data Playback

Quick Operation Guide

a)  Click [File] -> [Load Log] -> [Import Rover NMEA File], the File selection window will pop up, select the NMEA file

to be played back; In addition, the tool also supports File drag and drop function, directly select the NMEA File to be

played back, hold down the left mouse button, and drag the file into the main window of the tool;

o~ NE\W 1 2 - [m] X
File . Network Q Report  Receiver Window Help 3
3 Load Log | Import Rover NMEA File |b (TTFFO | [« W=
r% Savelog = — =
= |[[= || Trajector =8 ECH)|
@ Ground Truth 28 e
1 COMS57_2024_08_09_09_59_25 bin o
Clear . L
VDOP: ;
|
zipe NMEA x
\ « . » ThisPC + Desktop » 1 » o carch 1 )
Organize ¥ New folder - @ @
. WTR_LOG AN Na - e Siz
™ | IMU_LOG * 424275 RTK File folder
LABSAT * [} COMS7_2024_08_09_09_59_25.bi BIN File 7,344 KB
160 linfeilang »
linfei.lang » )
Measurement =
Extra
GPS & Interface
NavStarTool_240731
User Guide
a e 4 3
BeiDou B ThisPC
B 30 Objects
[ Deskiop
JE= I, P he
File name: | COMS7_2024_08_09_09_59_25.bin v EASTH( 1t *.dat *log *nr ~
Galileo [ Open | | conca

b) After loading NMEA File, the playback button and drag progress bar will be displayed at the bottom of the main

window of the tool, and the tool can automatically play back and adjust the playback speed; You can also pull the

progress bar through the mouse to locate the moment that needs to be played back;

© 2022-2024 Beken Corporation
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# NavStar Tool - [m] X
File Port Network Chart Report Receiver Window Help
[00M57 vlnszuu bps v]@ ®» O®a& C:/Users/lang/Desktop/1/COMS7_2024_07_22_14_46_32.dat (TTFF1 | @ = &
Sky (= = || Trajectory [F=8EoR|
057
Satellites In View T as
GPS: 18 g _—
BDS: 2 \
GLO: oy 2 4
GAL: B A ‘
IRS: [ ; Voo &
SBS: q : . nniL A
TOTAL: 62 i ‘ A
HDOP: 0.0 ) 1 ] /
VDOP: 060
200m
—
Measurement NMEA (==
GPS $GNGGA031746.00,3113.1882821,N,12138.027814™ |UTC Date 20220817

$SGNGSA,A3,02,05,06,09,11,12,13,17,19,20,25,194,0. .
Ay SGNGSAA3,195,196,199,,,,,,0.8,0.4,0.6,1*09 UTCTime  03:17:46.0
$SGNGSA,A3,01,02,03,04,06,07,08,10,13,14,16,27,0.80 | GPS Week 2223
SGNGSA,A3,28,33,38,39,40,41,43,59,60,,0.8,0.4,0.6,
SGNGSA,A3,66,65,8887,81,67,,,0.8,0.4,0.6,2*3C GPS Second 271084.0
SGNGSAA3,01,03,07,08131521,26,,0804063* W ki Type 4
$GNGSA,A3,02,03,,,,,0.8,0.4,0.6,5*3E
$SGPGSV6,1,21,02,43,321,44,0535,257,33,06,51,064, | |Longitude ~ 121°38'01.6
$GPGSV6,221,09,25047,31,11,60,35547,12.23.258 8 | . 03113113
SGPGSV6,3,21,17,13,149,23,19,37,150,44,20,64,303| | -81THCE -

a4 4

$GPGSV6,4,21,29,00,000,09,30,00000,14,194,10,17 {1 |Attitude 16611 m
$GPESV6,5,21,196,79,122,45,199,53,170,40,43,00,0 -
SGPGSV6,6,21,57,00,000,36,,,,,,,,,1*50 Version

166124295

Instructions:

»  Ifclick [Play] button for automatic playback of NMEA data;
»  Ifyou check [x1] to change the rate of NMEA data playback;

»  The button on the progress bar can be pulled by the mouse.

3.7 AGNSS Manual Test

NavStarTool Test the BK166X series AGNSS as follows:
a)  Connect the serial port. Refer to Section 3.1.

b)  Click the menu bar [Network] -> [NTRIP] to enter the assisted server window, configure the AGNSS account, click

[Send] to enter the ephemeris, as shown below:
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#* NavStar Tool - m] X
File Port  Network art  Report Receiver Window Help

® O® s (7)coMs7-115200 bps | A4 A
Traject Assisted Server Setting

Address: E' k. fmal™ ]

Port: 3 ['5" ]

User Name: {-I'-l- ]

\ User Password: [oo--oao.. ]

S~
2

Target location

Latitude: (Unit: degree, -80~80; default: 31.2345) 31.00000

Longitude: (Unit: degree, -180~180; default: 121.5678) | 121.00000 n

NMEE #Tip: Ready to connect!

SGNG
SGNG
2 SGNG
E e |2 |2 2 SGNG
21 gy |19 S $GNG
0 0 o o I 0 0 . SGNG
SGNG

BeiDou gg;‘g 4 5
SGPG
s 4339 49 410 R RLETY 42,0 . $GPG
2121 SGPG
SGPG

BOS gggg #dyw Connect

3
@ AGNSS O Extended Ephemeris [ Test }[ Send

Instructions:

»  Real-Time Ephemeris and Extended Ephemeris can be switched between [AGNSS] and [Extended Ephemeris] on the

assisted server window;

> [Test] is used to test whether the account connection and data delivery are normal. To inject the ephemeris to the

device, click [Send] .

3.8 AGNSS TTFF Test

a) NavStarTool Fill in the AGNSS account

© 2022-2024 Beken Corporation 24 UGO01-NavStarTool-C01 V1.2
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Quick Operation Guide

o NevstarTool_240718_cust » settings |# 1 Filld Pat]“@{ Ci\Users\lang\ Desktop! NavStarTool_240719_cust\settingsinavtooljson - Notepad++ - o X
.
~  MName - Datemodified | SHEF) BEE BHRS WEV £8BN ES0 BEM I20) =M EfTR EEe) BE0w X
e iz | S EEERRE& BRI hs| 23 EE|IST ERERz = fm »
»* CalibrationConfig json 2022/6/2012:19
| download json =] navtwl-jsmml
* | download_2mb.json 127 "MeasTxt": [ / ~
* download xmb.json 128 1. -
. . 4.5ave and Quit
- » 130 "ssL": false,
2 © MtripSetting.cfg 20248191418 [ 554 R . .
.
» D SourceTable.da 2024/8/910:41 132 TRoTE":
» 133 "server™:
134 "user™: o -
b , =
135 "valid": true
-
13¢ - B
* € ! - 3.Fill Account
» 137 = PortRaw": [
138 "C:/Users/lang/Desktop/1/COMS7_2024_08_09_09_55 25.bin"
» 139 | 1,
» 140 "RegCommandThreshold!
. .
* Z.Edlt Flle :141 "Regc-:mgndTime-:ut" H 0,
142 "RegSettingPath": "",
* 143 0 "RoverNmea”: [
» 144 1.
» 145 = "RtcmOption™: {
14¢ "path": "C:/Users/lang/Desktop/1/COM57_2024 08_09_09_ 53 25.rtcr
13 g P — _We_MA_WE =
* 147 "save": false
148 | 1.
145 [ "Serial Port": |
150 "DownloadDefaultBaud™ '
0731 151 "LastOpenedBaud": 0,
152 "port™: "COMle",
153 "shouldFullSpeed": false
154 - I
158 MM Tz +aNasams 1ol 00 b
< >
length: 3,933 lines: 157 Ln:135 Col:22 Pos:3,415 Unix (LF) UTF-8 INS
b)  Start NavStarTool, Connect the serial port (Refer to section 3.1), and save Log;
Notbackedup ~ NavStariool 24 # NavStar Tool - o X
are  View  BackupTools File Port Network Chart Report Receiver Window Help
] :\nz;,pm < x I %F COMS7 | 115200 bps v@ ’_(Lj) 0 o . @00M57-115200 bps  C:/Users/lang/Desktop/1/COMS7_2024_08_09_09_59_25.bin | TTFF1 |
R TR L | Trajectory
8057
& Srni= ne Satellites In View a0
This PC 5 Desktop 5 NavStarTool_240719_cust GPS: 15 F\
8 o S BDS: 23 P S \
6LO: H
* bearer GAL: 10 - . \
#* GenCmdHex IRS: s 3.Save LOg
» iconengine: sBS: : | \
- imageformats TOTAL: 6].4 i ] |
. ns HDOP: 050 ; H
platforms VDOP: 0.80) 1
1 s 1.Start
* styles
* translations
user_settings 2. \
[ BkMessageTrajilbimer. cxe 2 mm
(4] D3D: il @ [t
e Tooe exp NMEA [=l=]

¢)

8 gnss_tools.ib
B8 gnss_utillib

5] last_serial_data.log
[ bEGLdI

[ libGLESV2.dil

5] NavStar Olog

[ opengi2sw.dil
[ arscoredn

[ QtsGui.dil

[ arshetwork.dil

[ Qe55vg.di

[ Qtswidgets.dil

GPS

2
o
oo 006 0o

BeiDou

Galileo

T e e e m—

GNGGA015944.00,3112.1677094N,12135.0117444E A |UTC Date  2024-08-09
GNGSAA3,0507,09,13,19,29,194,195,196,199,,1.0,0.5, :
GNGSAA3,01,02,03,04,07,08,10,13,19,2022,29.1.005, | UTCTime  01:59:440
GNGSAA3,30,38,40,59,60,,,,,1.0,0.5,0.8,4*3E GPSWeek 2326
GNGSAA3,86,84,85,71,72,,,,1.0,0.50.8,2*32
GNGSAA3,04,0924,,,,1.0,0.50.83*34 GPS Second 439202.0
GNGSAA3,10,,,,.,1.00.5,0.8,5*38 FixType 2
GPGSV,5,1,18,05,42,263,31,06,00,000,30,07,05,092,22,
GPGSV,52,18,12,00,000,20,13,20,184,42,19,34,152,36,2| Longitude  121°35'54.70"
GPGSV5,3,18,25,00,000,20,29,09,32122,30,00000,1 71 | o0
GPGSV,54,18,195,70,088,31,196,73,136,45,199,53,170, .
GPGSV,5,5,18,56,00,000,49,57,00,000,46,,,,,1*63 Altitude 25678 m
GPGSV3,1,11,05,42,263,00,06,00,000,26,07,05,092,00/ §
JGPGSVY3,2,11,13,20,184,00,19,34,152,00,29,09,321,00, 11 | Version
GPGSV3,3,11,195,70,088,34,196,73,136,44,199,53,170.8 | U Status
BDGSV6,1,23,01,47,140,41,02,35,236,42,03,53,201,46
BDGSV6,2,23,07,55,207,46,08,54,296,12,10,59,231,45,1%  Drift 0.248
lannnaricaan s nn nnn/nn n na anarin 0o s ottt = | e ——

Import the truth file, the format see section 8.1 The JSON File Format of Ground Truth(If the truth file is not imported,

the result is in line with the accuracy statistics);

© 2022-2024 Beken Corporation
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o Navsw' 1 2
File Network  Chart  Report eceiver  Window  Help

- O X

© Load Log | o ® .
r= Savelog —
L - — = | Trajectory
% Ground Truth 4= Import GroundTruth NMEA File
1 COMS57_2024_08_09_09_59_25.bin B Import Static JSON File
Clear  Import MPST File \
VDOP: e + Import MPSTIns File 3
II ! I“: "\
270° ; ; . 907
| \
\ ' \ /0 static ground truth
=1 & v o » ThisPC » Desktop > 1 »
Organize * New folder
B WTR_LOG A A Name
IMU_LOG * 124775_RTK
1| LABSAT * | HalfSkyTruth_Main.json
linfeil *
Measurement e n
linfei.lang *
GPS Extra
% Interface
NavStarTool_240731
User Guide
@ OneDrive
BeiDou
[ This PC
3D Objects
Bl Desktop
= v
File name: | HalfSkyTruth_Main json
Galileo

Date modified

202 7
2023/7/24 19:45

th

Search 1

Type

File folder
IsoN IEsEE

be
r
- m @
Size
1KB
=
-
Cancel

d)

& NavStar Tool
Port

COM57 | 115200bps  ~|@)

Network rt

File

Report  Receiver

20 00

Window

Help
(#)cOM57-115200 bps

Open the TTFF Test window, configure the test parameters, start the test, and wait for the end of the test;

(TTFF25 | @ % &

Sky e \E’I Trajectory
Satellites In View T
GP! # Receiver Restart Test 2 \ - o x
g 1; P . \\\ [ Hot Start Session Factory Start Session
GAL 4 1,Open TTFK Test Window count 10 5 Count 10 5]
ITSRES?.:A . 45 ‘ / o s \\\ EZ::':’C‘K éo: Track After Fix Duration Track After Fix
HOOP 120 / ; Command Timeout (1000 ms = Command Timeout
VDOP:  1.80 " Test Point AL 0s - Test Point At
‘\‘ [ Cold Start Session [ Continuous Session 3 [
\ Count 10 B Count 1 5
Duration 60 s <[] Track After Fix Duration 30 minutes °
PreTrack 0s B Command Timeout 200 ms 5
Command Timeout 1000 ms <
B Test Point At 0s B Jm,
— e —
Agnss [1Exeph Time -
oPs JTCDate  2024-08-09
” o5 JTCTime  07:58:49.0
» 4 PS Week 2326
o PS Second 460747.0
ixType 1
BeiDou ongitude  121°35'54.74"
o ||ws | [ atitude  031°1209.93"
5 Ititude 19.667 m
fersion
: U Status INS Status
Galileo rift -0.24 Temperature 2
o a2 | s [ Start Test ] [ Show Report ] [ Export Report ] [ Load Test JSON ] [ Save Test JSON ] jeading  0.00 Speed(m/s)
o Azimuth
$BDGSV,2,1,07,01,47,140,42,02,38,239,43,03,53,201,42,04,35,123,39,57A
o 5 E}DGSV,2,2,07,06,60,232.43,09,42,226,43.16,64,234,40,.,,,5*46 5 CNRGPS

© 2022-2024 Beken Corporation
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e) Show the results.

S - ——

Quick Operation Guide

# Receiver Restart Test  Test Report
| [ Hot Start Session Factory Start Session TTFF Report  TTFF Detail Report
| = Count 10 g Count 5 = Factory Start Result
|  Duration 20s = [ Track After Fix Duration Tra Success/Total 5/5
|  PreTrack Os = Min TTFF(sec] 6.4
Command Timeout 1000 ms |+ feec)
Command Timeout 1000 ms CEP50 horizontal(m) 1.020
Test Point At 0s 2 Test Point At CEP50 vertical(m) 1.294
[ Cold Start Session 0 Continuous Session CEP50 3D(m) 1.531
Count 10 s Count 1
Duration 60s 3 [ Track After Fix Duration 30 minutes| Min GPS SatIn Use 2
PreTrack 0s < Command Timeout 200ms  ||Min BDS SatIn Use 11
Command Timeout 1000 ms = Min Total Sat In Use 13
Test Point At Os s Avg Top 4 CNO Of GPS-L1 43.0
| Avg Top 4 CNO Of BDS-L1 49.2
Agnss [] Exeph m O Time
- | Avg Top 4 CNO Of GAL-L1 37.3
| [satellites in use:14 Avg Top 4 CNO O IRS-LS  42.3
TTFF: 7.40 second
2/5 factory start test finished success Avg Top 4 CNO Of Total-L1 48.9
interval 5000 ms
satellites in use:14
TTFF: 6.38 second
3/5 factory start test finished success 2
| |interval 5000 ms
satellites in use:14 E]]_d
TTFF: 7.40 second
4/5 factory start test figfshed success
interval 5000 ms
satellites in use:1 3
| | TTFF: 7.42 secon
nished success
[ test report is ready
[ Start Test ] [ Show Report ] [ Export Report ] [ Load Test JSON ] j

3.9 Positioning Accuracy Analysis

3.9.1 Static Positioning Accuracy Report

Avg TTFF(sec) 72 Max TTFF(sec) 74

CEP68 horizontal(m) 2247 CEP95 horizontal(m) 2.336 Max horizontal(m)
CEP68 vertical(m) 2.805 CEP95 vertical(m) ~ 5.651 Max vertical(m)
CEP68 3D(m) 3.650 CEP95 3D(m) 6.081 Max 3D(m)
CEP68 HDOP 1.800 CEP95 HDOP 2.400 Max HDOP
Avg GPS Sat In Use 2.0 Max GPS SatInUse 2

Avg BDS Sat In Use 11.8 Max BDS SatInUse 12

Avg Total Sat In Use 138 Max Total Sat In Use 14

Avg Top 4 CNO Of GPS-L5 41.3

Avg Top 4 CNO Of BDS-LS 41.4

Avg Top 4 CNO Of Total-L5 44.0

a) Before analyzing positioning accuracy, two files need to be prepared, one is NMEA positioning result file and the other

is JSON Truth file. The format is shown in Section 8.1. The JSON format example of Ground Truth file is as follows:

» ThisPC » Desktop » 1 » StaticData

(] MName

[ COMS7_2024 08_09_09_59_25.bin
| Truth.json

Truth File

b) Import the positioning result file;
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Quick Operation Guide

b NHVV 1 - [m] X
File rt  Network Chart  Rep Receiver Window  Help
Import Rover NMEA File b—— 3 TIFF1T @ & 6
= Save log
Traject
> G T N [F= &) | Trajectory = =]
1 COM57_2024_08_09_09_59_25.bin 360°
Clear
VDOP: / R R
/ -
\
: i o0
| ! i ‘\
S| 4 NMEA X
. 1 e “ 4 || s ThisPC » Desktop > 1 » StaticData v | | search StaticData )
Organize +  Newfolder e @
WTR_LOG A~ Name h Date medified Tyee Size:
cm
IMU_LOG #* COMS7_2024_08_09_09_59_25.bin 2024/8/9 10:51 BIN File 73aks]
LABSAT #*
o linfei.lang #* =]
oPS linfei.lang » [+
1
Extra
&/ Interface 4
User Guide
BeiDou & OneDrive
5 This PC 5
3D Objects
v
COMS7_2024_08_09_08_58_25.bin v| NI bt .ot g e |
[ O] 8
VOO OO VU Z 420, T NOE et FE L TASrT Te
SBDGSV,6,5,22,42,32,313,25,45,54,075,26,59,51,145,48,60,34,2
SBDGSV,6,6,22,62,00,000,45,44,02,194,00,,,,,1*7E
$BDGSV,2,1,08,21,00,000,17,22,31,093,39,26,48,178,42,36,00,0
e Nc1io'9'n0 20 72 490 20 20 72 250 0 o

c¢) Import truth file;

# Naw 1 _
File ort  Network Chart  Report g Receiver Window  Help
[© Load Log C:/Users/lang/Desktop/1/StaticData/COMS7_2024_08_09_09_59_25.bin TIFF1 @ = &
r& Savelog =
%5 Import GroundTruth NMEA File E=dRE | Trajectory
1 COMS57_2024_08_09_09_59_25.bin @ Import Static JSON File
Clear 20 Import MPST File -3
GLO: 6 ! ! J R086 0 Import MPSTIns File
GAL: 10 - w 1-HalfSkyTruth_Main json v,
g{ass: ;‘ » 2-Truth json
3 2 i
TOTAL: 62 :o'): Clart!h files
i
HDOP: 0.60 " 7
VDOP: 0.80 %
> ThisPC » Desktop > 1 » StaticDats v| @ | search staticData »
Organize New folder v ™ @
WIRLOG A% Name - Date modified Type Size
IMU_LOG * Truth json 2023/7/24 19:45 JSON ESZiE 1K8
LABSAT #*
A linfeilang »
GPS linfeilang *
1
Extra
16 1| & Interface
00 006  GUUY GO 0 0TY Yser Guide
@ OneDrive 4
BeiDou
[ This PC
2650 3D Objects
B Desktop
[N —— v
BUU BUU BUO BUU4  BOD BUUB File name:  Futhjson e = <]
Galileo [ Gz |
4549 Ty " | Enne\m')v'x N7 55207 AR NR 54 ')W
[ play I
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d)  Generate reports;

# Navstar Tool 1 - o x
File Port Network Chart Report Receiver Window Help
[CUMS? '111520[] bps v]@ ® Position Report C:/Users/lang/Desktop/ 1 /8B AEEMIR/COMS57 _2024_07_23_14_15_22.bin \\TTFF‘I \o ol =
5 MeasQC Report J
Sky [= "= | Trajectory ==
Satellites In View
GPS: 15
BDS: 26 .
GLO: 8 /
GAL: 8/
IRS: 3/
SBS: 3 | ;é,.
TOTAL: 63 270° )L t\[
HDOP: 050 | ! \
VDOP: @ Position Error Report 2 .
#1 report Position Error(m) rover-all;truth-all S add report
Start Epoch 2024-07-23 06:15:25.0 RMS horizontal 2.224 RMS vertical 9.322 RMS 3D Position 9.584 Sir
End Epoch 2024-07-23 06:18:12.0 50% horizontal 2.215 50% vertical 9.322 50% 3D Position 9.582 RT ==
Measurement =
GPS Duration (hour) 0.05 68% horizontal 2.234 68% vertical 9.322 68% 3D Position 9.587 Fi
- Solution number 168 95% horizontal 2.254 95% vertical 9.327 95% 3D Position 9.590 RT|
23
99% horizontal 2.255 99% vertical 9.330 99% 3D Position 9.591 Fu.
max horizontal 2.255 max vertical 9.330 max 3D Position 9.591 In
BeiDou
4440 444y
<8
$GPGSV;3,3,10,196,00,000,22,199,00,000,45,,,,,.8*62 IMU Status I
Galilan NGSVA1 2401471394407 3 n4
play -

3.9.2 Dynamic Positioning Accuracy Report

a) Before analyzing positioning accuracy, two files need to be prepared, one is NMEA positioning result file and the other

is Truth file, the format can be NMEA format or MPST format (8.2 The MPST File Format of Ground Truth), as shown

below:
» ThisPC > Desktop » 1 » DynamicData v Q| | Searc
~
o Name Date modified Type Size
5 | 7 16626.dat 2024/8/6 5:20 DAT File 82,185 KB
_—ﬂ Truth.nmea 2023/4/17 16:45 NMEA File 14,695 KB
» :] Truth.txt 23/4/17 16:4 Text Document 10,745 KB
o
4
o+
*
+| One of the Two Options . I
P Dynamic Positioning Result
o

b) Import the positioning result file;
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“ NEVSWI 2 3 - o X
File Network  Chart eport  Receiver  Window  Help [
Import Rover NMEA File rs/lang/Desktop/1/StaticData/COM57_2024_08_09_09_59_25.bin
r = Savelog
=& | Trajects
© Ground Truth sl Trsjectory
1 COMS57_2024_08_09_09_59_25bin
Clear
GLO: 6/
GAL: 10 / A
IRS: 4
SBS: 3 \ (2 T
TOTAL: b A7 X
HDOP: 0.60 %"
VDOP: 080 s ThisPC 5 Desktop > 1 5 DynamicData v| & | search DynamicData »
Organize »  Mewfolder =~ ™ @
\ WIR_LOG # 7 Name - Dete modified Trpe Size
IMU_LOG * [ 1662G.dat DATFile 82,185 KB
LABSAT * | Trutha NMEA File 4 n
linfei.lang »* Truth. Text Document. —
linfei.lang *
Measurement 1 ==]
GPS Extra
&) Interface
kel User Guide
32 2 3036 - 4 5
16 @ OneDrive
0 0 0
O ThisPC
BeiDou 8 30 Objects
| Desktop
v
4 4259 L 2, 46,0 L =
£ 37 . File name: [ 16626.dat | et dat “tog e | n
[open ] 315RD
IMU Status
Galileo $GPGSV,3,3,10,196,73,136,45,199,53,170,45,,,,,,8*63 i
$BDGSV6,1,23,01,47,140,41,02,35,236,42,03,53,201,46,04,388 | Drift
NRQVA2722N7 5E2NT AR NA 5A 9 A

c¢) Import truth file;

o NEV? 1 R2 - O X
File rt  Network Chart  Rep eceiver  Window  Help
";‘“d :-“9 '| o®: C:/Users/lang/Desktop/1/DynamicData/1662G.dat TTIFF1 @ % &
lia savelog
B .
Import GroundTruth NMEA File = @] Trajectory
1 COMS57_2024_08_09_09_59_25.bin .. Import Static JSON File
Clear o Import MPST File
BUS! 7 > » -
TOTAL: 11 % Import MPSTIns File
HDOP: 9990 / 1 - HalfSkyTruth_Main json N 3
VDOP:  99.90 / : v 2-Truthjson
/ ; Clear truth files
f ; / | H
270° : + | Ground Truth %
<« “ 4 |5 ThisPC 5 Desktop » 1 » DynamicDats « ®| | Search DynamicData r
Organize =  New folder =~ ™ @
WTR_LOG # A Name . Date modified Type Size
IMU_LOG #* [] 1662G.dat 2024/8/6 5:20 DATFile 82,185 KB
LABSAT #* ) Truth.nmea 2023/4/17 16:45 NMEA File 14,605 KB 200 m
linfeiang » 5] Truthaxt 2023417 16:41 Text Document 10,745 KB
linfei *
Measurement ;n S ==
GPS DynsmicData D0-01-01
i % @ Interface 00:01.0
39 38
User Guide 4 o
@ OneDrive 5 B414.0
5 This PC
8 3D Objects 0°00'00.00"
Deskt
g n.,s,”.u:"» v 0°00'00.00"
File name: | Truth.nmea vl m =t *.dat *.log *.nr v‘ 00 m
o ] presaised
o oTaTa: I
SGNGLL,,, VN*7A
Drift
[ play
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d)  Generate reports;

Quick Operation Guide

4 NavStar Tool

File Port Network Chart Report

Sky

GPS:

Measurement
GPS

45 45

GPS Truth

Satellites In View ]

v &

@ Position Error Report

1

Receiver ~ Window  Help

[[)UM57 vlnszuu bps -}@. ® Position Report
B MeasQC Report

C:/Users/lang/Desktop/ 1/Z175 B BB MK/ COMS57_2024_07_23_14_15_22.dat

- m} X

(TTFF1 )@ % &

E’ = | Trajectory

N\ 2

#1 report
Start Epoch
End Epoch
Duration (hour)

Solution number

<€

Position Error(m) rover-all;truth-all

2022-08-17 03:11:27.0 RMS horizontal

2022-08-17 03:35:52.0 50% horizontal

0.41

1454

68% horizontal

95% horizontal

99% horizontal

max horizontal

0.118 RMS vertical

0.011 50% vertical

0.014 68% vertical

0.046 95% vertical

0.125 99% vertical

2.300 max vertical

0.248 RMS 3D Position
0.035 50% 3D Position
0.056 68% 3D Position
0.101 95% 3D Position

0.111 99% 3D Position

3.381 max 3D Position

S add report

0.275 sir_ || save all report

il

SGPGSV,5,1,18,02,49,327,00,05,40,266,00,06,47,077,50,0 IMU Status |
RaiNnit GPGSVA?21RN919N043271 1=

[ play }-
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4.Receiver Configuration Tool

4.1 Configuration Interface

The configuration screen provides a convenient interface for reading and modifying the receiver configuration. It supports

multiple configuration parameters, such as working mode, solution mode, and peripheral Settings.

a)  Click the menu bar [Receiver] -> [Receiver Settings] or click the shortcut key "= " to pop up the receiver

configuration interface.

# Navstar Tool F— 1 - o X
File Port Network Chart Report | Receiver dow  Help

(coms7 +[1152000ps ~|@ (=) RegAssistant 50M57-115200 bps TTFET @ % &
- Console
Lz @ TTFF Test [=['="| Trajectory ==
Satellites In View O Fimware Upgrade
GPS: 14 HW Utility
glig:: 2191 Rer;eivSe‘rtiggS‘ : 2
GAL: 10 ) ' [@
IRS: 4
SBS: 3 - 0
TOTAL: 64 |
HDOP: 0.4870°
VDOP: 070 |
n
80—
|
Measurement | - =1=]
s Configuration Interface 5
|
46 4542
36
24.‘9 " 2414 22 2 17
0 ' !
BeiDou | 75"
3, 35 . . s 464, 195"
1 23 24
€., 5
I
Galileo
[O Enter to Search H Load file ][ Savefile ][Readfrom Chip][ Send to Chip Te
. |

I u m . S —— S —— S .
g - 33 Ez? DNGRSVA R 233073 2RA 77 A7 34 Q5 neaamng i §
W < >

b) No configuration will be displayed after the configuration screen is opened for the first time. Click [Read from Chip]
button to read the configuration of the current receiver. If it is successful, "received new setting,
Bin_Version:¥¥*****x%*" wi]| be displayed; If it fails, "Bin_Version ******** no matched,Please check!" will be
displayed on the configuration interface. If the system displays that the surface tool configuration directory does not
match the configuration Json module, you need to install the tool "NavStarTool******* \user settings\Json data"

directory into the provided Json file, as shown below
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.I NavStarTool_240719_cust > user_settings > ann_datal

v o

~

R T T S O T L A

4 GNSS_NavStarTool_user_settings{STFHE...

Name

| CommandConfig_55002341.jsan
| CommandConfig_33002353.json
| CommandConfig_53002357.json
| CommandConfig_33002359.json
| CommandConfig_33002384.json
| CommandConfig_33002366.json
| CommandConfig_33002371,json
| CommandConfig_DF_0x55002381.jsan
| CommandConfig_DF_0x550023D1 json
| CommandConfig_DF_0x55002393 json
| CommandConfig_DF_0x55002422 json

| CommandConfig_DF_0x35002443 json

| CommandConfig_DF_0xAADD2442 json

CommandConfig.json

CommandConfig 55002361 json

CommandConfig 55002365 son

CommandConfig 55002367 json

CommandConfig_55002392 json

CommandConfig_DF_0x35002441 json

CommandConfig_DF_0x55002444,js0n

CommandConfig_SF_0xAADD2471 json

Microsoft Word ...

Search Json_data

4.Copy and Paste Here

¢)

Receiver Configuration Tool

£+ ThisPC » Desktop » 1 of 424275RTK » Extra gv (‘,;zwsem-ch Extra
N ~

odified

MName D

I_ CummandCunﬁg_DF_RTK_OxSSOO2451ij\ 20

16 KB
18KB
18KE
21KB
21KB
22KB

3.Find Json

IR

= = =

=

Voo e e e B e R RN R R
= & A E s A

After the configuration file is successfully read, detailed configuration items are displayed. The configuration

parameters include multiple types, such as option box, check box, and numeric type. When the mouse hover over the

name of the configuration item, the prompt description of the corresponding configuration item will be displayed.

Please refer to the prompt content before modifying the configuration.

b

E] Receiver Setting
Name Value
v System Parameters

10 Type UARTO

RF Band DF

Voltage 0.9v

Baudrate 115200

SaveToFlash Yes

Secondary UartlD 2

Secondary Uart Baudrate 115200

~ PPS Config

PPS |10 Type GPIO11
PPS Pulse Mode Rising Edge
PPS Output Type Accurate Time
PPS Pulse Interval (ms) 1000
PPS Pulse Width (us) 200000
PPS Cable Delay (ns) 0
PPS Reserved Invalid

GPIO CFG

DBG MODE NMEA_ONLY

received new setting, Bin_Version: 0x55002461 Q Enter to Search

][ Load file ][ Save file HReadfromChip][SendtoChip
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d) Click the [Send to Chip] button to modify the receiver configuration to the displayed value on the interface. After the
configuration is successful, the interface will print "Setting is done successfully ". (All configurations in the interface

take effect)

Instructions:

»  In principle, it is not recommended that users modify the configuration themselves!

»  For customers who have customized requirements, the firmware we provide is configured as you need by default.
» [Load file] You can read the json file without connecting the device to check the provided json configuration.
>

[Save file] You can adjust the configuration on the interface according to your requirements and save it as a new json

configuration file for generating the Full Bin or other purposes

4.2 Command line Tool

The command line tool supports triggering the BK GNSS chip hard restart process, as well as sending other control

commands.

Click the menu bar [Receiver] -> [HW Utility], the HW tool window will pop up.

# Navstar Tool (’ 1 - o X
File Port Network Chart Report | Receiver dow  Help
(coms7 +[1152000ps ~|@ @ (©) | ReoAssistant SOMS?-115200 bps TIFF1 @ % &
— Console
Sky @ TTFF Test == ] Trajectory =1=]
Satellites In View ~ @ Firmware Upgrade
GPS: 12 2 *
BDS: 24 .- [=] Receiver Settings
GLO: 10 . —
GAL: 10 Ros N |
IRS: 4/ "'-‘.. 38 HW Utitiy - m] ®
SBS: 3 ‘.*" =
HDOP: 0.48@70= 90" |
VDOP: 070 | [ ]
\ Parameters
hY 7
2cm |
g0
| E
Measurement | \El
GPS | 24@|uTCDate 20240809
C d L. Tool o luremi 08:19:20.0
45 4643 Omman lne 00 0.7 ime e
37 3]
1924 19 2, 5, sz @ | | ||oPsweek 2326
o R GPS Second 461978.0
| s Fix Type 2
BeiDou I §22 |Longitude  121°35'54.75"
34, " sao "
e N I PO Proe 4549 4 [+ |Latitude  031°12'09.96
1920 20 2319 18,3 | Altitude 25.065m
32,
9 131 Version 4166124315RD
J4.38 | IMU Status I
Galileo (166 ][ Flash Erase (10|
X Drift -0.248 T
43 26 SBDGSV,6,4,24,21,00,000,18,22,27,099,46,26,54,177,51,34, "
K‘ ‘ | ‘ ‘ | ‘ iﬂ i.“ " h Lam Efmr:nvs 5249ANRN30 22 3R 741 o ||Heading 0.00 5
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Hard restart process: Click the [HW restart] button in the HW Utility window. The chip will trigger watchdog reset, clear all

navigation positioning information, and restart.

Other control commands: After selecting Main Type and Sub Type respectively, click the " @ button to initiate the

command. If the command contains arguments, do so in Parameters text box: Parameters separated by commas or Spaces,

hex data should be preceded by 0x, case insensitive.

Instructions:

time.

Choose between A comma and A space separator, such as "A B" or "A,B". Do not use a comma and a space at the same

Control command use cases:

MainType SubType Parameters Description
Control Rev Start - Start GNSS receiver.
Control Rev Stop - Stop GNSS receiver.
Control Set Test Mode One-Parameter Set TTFF Test mode:
0~0xFFFF One parameter, 0- hot start test, 0XFF- cold start test,
OxFFFF- factory start test.
Control WTD Reset Two-Parameter WatchDog Restart:
1~30 0~2 Two parameters,The former indicates the wait time for
the reset (seconds), and the latter indicates whether flash
secondary data is erased (0 indicates that Flash secondary
data is not erased, 1 indicates that navigation data is
erased, and 2 indicates that configuration parameters are
erased).
Control Set Baudrate One-Parameter Set the serial port output baud rate:
9600/115200/460800/ One parameter, Baud rate (bps). After the setting is
1000000/2000000 successful, the chip restarts. Please reconnect with the
newly set baud rate.
Control Set Output Rate | One-Parameter Set the output positioning frequency:
1/2/5/10/20 One parameter, NMEA output frequency (Hz).
Power Deep Sleep - Set the Deep Sleep mode.
SetTime Preset XO PPB | Two-Parameter Manually configure the frequency offset PPB (signed)

0~0xFFFFFFFF
0~0xFFFFFFFF

and the preset frequency offset range PPB (unsigned) of

the crystal oscillator.
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NAV CFG! Save Flash - Save all NAV CFG configuration items modified during
operation, save them to the Flash, and restart them.
NAV CFG GNSS Signal One-Parameter Configure GNSS chip for frequency signal of satellite
0x1~0x3FFF search positioning.
NAV CFG Receiver Mode | One-Parameter Configure Receiver Mode.
0~8
NAV CFG Position Mode One-Parameter Configure the GNSS chip positioning solution mode.
0~6
NAV CFG Measurement Three-Parameter Set whether to set the initial observation quantity and
Mode 0~2 1/2/5/10/20 0~5 related configuration items.
NAV CFG Align Time Sys | Two-Parameter Configure the receiver time and PPS time alignment.
0~5 0~5
NAV CFG Preset Gps One-Parameter Configure the default GPS Ephemeris Week Number to
Week 065535 solve the cross-loop problem.
NAV CFG Low Level Three-Parameter Configure the underlying options related to initialization,
Config 01 1~2 89 including the configuration of output mode, radio
frequency, and operating voltage.

Note: Please refer to the < BK166X Series Interface Specification.docx > for detailed description of all NAV CFG

configuration item parameters.

4.3 Serial debugging Assistant

Click the menu bar [Receiver] -> [Console], the serial debugging assistant tool window will pop up, as shown below.
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#7 NavStar Tool 1 — a x
File Port Network Chart Report | Receiver 1n!nw Help
(coms7 +[115200005 ~|@ (=) _ RegAssistant OM57-115200 bps TIFF1 @ % =
— Console
ls © TTFF Test || Trajectory ==
Satellites In View /.,»—-"""_70 Firmware Upgrade — 2 @
GPS: 7 HW Utility ; - ‘
(B;IES 192 Receiver Settings 4 Tet/Binary Console Raw Data Olltpllt -0
GAL 9 ) RTCM 1044 ( 61) [ [00,000,25,14,13,306,19,16,65,247,40,1*7B
RS: 1 RTCM 1044 ( 61) $BDGSV6,4,24,21,65,038,21,22,27,100,46,26,56,177,50,34,00,00
TOTAL 38 / RTCM 1044 ( 61) SBDGSV,6,5.24,36,07,039,22,38,73,152,47,39,73,271,23,42,36,31
[ RTCM 1044 ( 61) SBDGSV6,6,24,45,52,064,24,59,51,145,48,60,34,241,48,62,00,00
HDOP: 060 | HTOM 1042 ( 64 $BDGSV2,1,08,21,65038,22,22,27,100,40,26
VDOP: .88y RTCM1[]42{ 64; 56,177,42,36,07,039,14,3TA
\ RTCM1042( 64) SBDGSV2,2,08,38,73,152,43,39,73,271,24,42,36,318,22,45,52,06
\ SBDGSV3,1,12,01,47,140,38,02,38,239,39,03,53,201,40,04,35,12
RTCM 1042 ( 64) SBDGSV3,2,12,06,62,243,34,08,88,033,22,09,44,233,43,11,00,00
RTCM 1042 ( 64) $BDGSY3,3,12,12,00,000,00,13,00,000,00,14,13,306,18,1
RTCM 1042 ( 64) Parsel (66524733570
RTCM 1042 ( 64) $BDGSY3,1,09,21,65,038,16,22,27,100,43,26,56,177.46,34,00,00
rTem 14z | 64) Key $BDGSVY3,2,09,36,07,039,18,38,73,152,45,39,73,271,25,42,36,31
RTCM 1042 ( 64) [ £ SBDGSY,3,3,00,45,52,064,22,,,,,.,2*4B
RTCM 1042 ( 64) TL1O $GLGSV3,1,09,66,39,336,19,82,12,319,18,77,20,184,36,76,57,1
FPI—— RTCM 1042 ( 64) $GLGSV3,2,09,75,39,0 .
RTOM 1020 45) SOLOSV33097207067 B tidD
GPS R'rCM 1[]2“ 45 rdd - 1} b ” i
RTOM 1020 { 45; $GAGSV3,1,10,03,37,294,24,05,59,015,19,06,02.080,09,09,21,06
o ATOM 1020 ( 43 $GAGSVY3,2,10,15,28,303,26,24,35,099,44,25 23,158,37,31,14,04
» 355 | |38y a2 (45 SGAGSV3,3,10,34,44,239,47,36,18,185,36,,,,,,7*7B
2734 2z RTCM 1020 ( 45)
RTCM 1020 ( 45) 3,1,10,03,37,294,24,05,59,015,13,06,02,080,00,09,21,069,20,1%7
RTCM 1020 ( 45) $GAGSV3,2,10,15,28,303,18,24,35,099,41,25,23,158,35,31,14,04 ASCl
: RTCM 1020 ( 45) SGAGSY3,3,10,34,44,239,43,36,18,185,39,,,,,,1*76 ®
BeiDou RTCM 1046 ( 63) $IRGSV,1,1,04,03,00,000,42,05,00,000,33,07,00,000,42,10.49,1660 O HEX
RTCM 1046 ( 63) $GNVTG,0.00,T,M,0.00N,0.00K,D*26
<o i v, e | me | RTCM 1045 ( 63)
255, 2 9., RTCM 1046 ( 63) $GNRMC,082230.00,A,3112.1660166,N,12135.9124934,E,0.00/ :
R R RTCM 1077 46) MSM7 $POCLK,-0.248,-0.248,0.000,0.000,24.136,0+77 clear Right
$GNGST,082230.00,2.46,2.07,0.71,165.45,0.86,2.01,2.00*7D
Egm;g{ f;gi mgm 9 | SGNGLL.3112.16601 66,1 2135.01 24934 £,082230 00 AD*7C - Send ASCH
Galileo st B Ao | < & @ Send HEX
2143 a7 Send Str[ Send Command ][ Send Str ]
3637 3836
<6 > z

The window can customize the command sending, the default is Hex sending, the check box on the right can choose ASCII

mode sending or display;
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5.Positioning Test Tool

Positioning Test Tool

Positioning Test Tool supports start positioning (TTFF) test and Continuous tracking positioning (Continuous) test, and

generates precision statistics report after the test.

5.1 Import Truth File

Click the menu bar [File] -> [Ground Truth], select [Import Static JSON File] for static scenes, select [Import GroundTruth

NMEA File] or [Import MPST File] for dynamic scenes; If no truth file is imported, the result conforms to the accuracy in

statistics;
# NavStay Tool 1 2 - a X
File Eort Network  Chart  Rep#rt  Receiver Window Help
O Load Log oo (2)COM57-115200 bps 3 (TTFF1 @ * &
~& Save log -~ - s
(=] ==
ect =
% Import GroundTruth NMEA File y =)
1 COM57_2024_07_22_14_46_32.bin B Import Static JSON File
2 COMS57.2024.07_22.14.49.33bin o moc MPST File
Clear "
b - o BRI Al Import static ground truth file
GAL: # 1 - HalfSkyTruth_Main json
IRS: Clear
SBS: :
TOTAL:
HDOP:  0.40
VDOP: 070
1mm
—
Measurement [= @[ NMEA ==]
aPS $GNGGA,135503.00,3112.1658578N,12135.911 |UTC Date  2024-07-2.
SGNGSAA3,03,16,25,26,28,29,31,32,194,196,19¢ : -
$GNGSAA3,01,02,03,04,07,08,09,10,13,16,19,20 || UTCTime  13:55:03.0
SGNGSAA3.21,22,27,30,36,38.39.40,45,59,60,0.08 | GPS Week 2324
$GNGSAA3,66,77,76,75,65,85,67,,,0.8,0.4,0.7.2
SGNGSAA321 8,0.4,0.7,3*38 GPS Second 136521.0
SGNGSAA310 8,0.4,0.7,53F Fix T 2
$GPGSV[5,1,18,01,00,000,39,03,21,3032504,00,0 |+ P®
$GPGSV,5,2,18,16,30,226,46,25,14,045.23,26,68 4 | Longitude ~ 121°35'54
SGPGSV5,3,18,2930,071,21.31,543292232 50,0 o oL
$GPGSV,5,4,18,195,00,000,25,196,52,178,47,199,
$GPGSV,5,5,18,56,00,000,50,57,00,000,46,,,,...1*6 | Altitude 22.318m
$GPGSV,4,1,14,01,00,000,00,03,21,303,29,10,05, )
GPGSVA2.14.25140 Version
Instructions:

»  Static reference coordinates JSON file format please refer to Section 8.1 The JSON File Format of Ground Truth;

»  For dynamic testing, the reference Truth supports NMEA format and MPST high-precision integrated navigation

format, the format refer to Section 8.2 The MPST File Format of Ground Truth;

»  Ifthere is no truth file, the tool will use the average value of GNSS chip positioning results as a reference to calculate

the coincidence accuracy errors in positioning.
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5.2 Parameter Configuration

Click the menu bar [Receiver] -> [TTFF Test] or shortcut key “ ®. to go to the page of Receiver Restart Test.

# NavStar Tool 1 - m] X
File Port Network Chart Report | Receiver *dnw Help

[COMS? vI115209 bps v]@ () ReghAssistant OMS57-115200 hns TTEE1 M it 6%
- Console er Restart Test b) - o X
Sky ® TTFF Test P— . I
. . . - Staft'Session Factory Start Session
Satellites In View o © Firmware Upgrade
GPS: 9 HW Utility 10 - Count 5 E
BDS: 19 = i ; " B i
6Lo: 9 Vs o @ RecelvgrSettlngs - T|0nk 30 ] : Track After Fix Duration Track After Fix
GAL: 9 re Tracl s = . ~
Command Timeout 1000 ms =
IRS: 4 Command Timeout 1000 ms 7 1000 ms
SBS: 3/ ; 5 Test Point At 0s z
TOTAL: 53 ‘ Test Point At Os e
HDOP: 0.5@70= [ Cold Start Session [ Continuous Session
VDOP: 0.80 |
\ Count 10 s Count 1 z
Duration 60s E Track After Fix Duration 30 minutes E
PreTrack Os = Command Timeout 200 ms =
Command Timeout 1000 ms <
e Test Point At Os =
g —
| 4 Agnss [ Exeph O Time e
Measurement
GPS —start new test sessions—

interval 5000 ms ®
i 4645 3g41 - o |satellites inuse:13
e 3130 2729 TTFF: 7.43 second l n O W
1/5 factory start test finished success

interval 5000 ms

satellites in use:14

TTFF: 7.40 second

2/5 factory start test finished success
interval 5000 ms

satellites in use:14

TTFF: 6.38 second

3/5 factory start test finished success
interval 5000 ms

i satellites in use:14

Galileo TTFF: 7.40 second

ALE £ant, tort tact fininhad

| H . ‘ﬁ“ | 3935 == 4o, [ Start Test ] [ Show Report ] [ Export Report ] [ Load Test JSON ] [ Save Test JSON ]

BeiDou

4235 4339 41 i 40 4547

2726

=
&
o
o

<4

The “Receiver Restart Test” window is divided into two parts. The upper part is the control area, which is used for setting
parameters of TTFF test. The lower part is the display area, which displays the current positioning phase information in real
time. After the test is completed, you can click the [Show Report] button below the display area to display the positioning

result statistics Report, and the [Export Report] button to export the report to excel file.

The control area is divided into four test modes: hot start positioning, cold start positioning, factory start positioning and
continuous tracking positioning, each with its own configuration parameters. "Count" indicates the number of sessions
required for the current mode. Here we define a session to initiate a positioning, that is, a GNSS receiver from a start to stop
working process. To ensure the validity of statistical results, it is recommended to set the number of sessions to no less than

30.

“Duration” indicates the duration of each session. If "Track After Fix" is checked, the receiver continues to work after the
current session is successfully located until the time set by Duration is satisfied. Otherwise, the receiver will stop

immediately after the successful positioning. To ensure the consistency of the test, you are advised to check it.
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"Interval" indicates the time between two adjacent sessions, that is, the time between when the previous receiver stops
working and when the next one starts working. After the check box "Enable Random" is checked, each interval is a random
number between 0 and X; Otherwise, the constant X. Where X is the time set by "Interval". To ensure the randomness of the

test, you are advised to select.

“Pre-track” indicates the pre-tracked time before the current test is performed only once, and the data during this time will not
be included in the positioning result statistics. This parameter is mainly used to collect ephemeris book data in hot start mode,

and it is recommended that the hot start be set to 300 seconds.
"Command Timeout" indicates the waiting timeout period for the tool to initiate each command. The defaultis 1 s.

“Test Point At” indicates the epoch time of locating statistical indicators in each session. If positioning is successful before
this time, only the positioning result at the set time is selected for precision statistics. If it has not been positioned at this time,
the precision statistics will select the positioning result of the first positioning moment. If you do not check, the precision of

the first positioning point is collected. This option does not affect TTFF statistics.

Click [Start] button to start the test, click [Show Report] button to view the statistics Report, and click [Export Report] button

to export the report.

5.3 Test Case

Factory startup positioning test cases

a) Connect the serial port;
b) Import the reference coordinate truth file;

c) TTFF test select Hot/Cold/Factory Start Session:For open-sky strong signal scenarios, the default parameters can be
used; For other scenarios, it is recommended that Duration parameters be set to 60 seconds for Hot, 120 seconds for

Cold, and 180 seconds for Factory. For other parameters, refer to the preceding section

d) Click [Start Test] to start the test, wait until the test is over to view and export the report.
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S .
| # Receiver Re Te # Test Report - o X
Hot Start Session Factory Start Sess| 1 1FF Report  TTFF Detail Report
Coun coun ot tan s
Duration Track After Fix Duration Success/Total 10/10
Pre Track Min TTFF(sec) 0.3 Avg TTFF(sec) 1.3 Max TTFF(sec) 14
c Timeout [1000ms 12 Command Timeout | . 54 horizontal(m) 11.267 CEP68 horizontal(m) 11.475 CEP95 horizontal(m) 18.764 Max horizontal(m)
Test Point At Test Point At CEP50 vertical(m) 26.915 CEP68 vertical(m) 29.596 CEP95 vertical(m) ~ 48.678 Max vertical(m)
Cold Start Session [ Continuous Sessid CEP50 3D(m) 29.178 CEP68 3D(m) 29.934 CEP95 3D(m) 51.245 Max 3D(m)
Count 10 5 Count CEP68 HDOP 0.700 CEP95 HDOP 0.800 Max HDOP
Duration Track After Fix Duration Min GPS Sat In Use 8 Avg GPS Sat In Use 10.6 Max GPS SatIn Use 12
PreTrack Command Timeout |/ Min BDS SatIn Use 1 Avg BDS Sat In Use 122 Max BDS SatInUse 18
C Timeout ]—\1000 ms = Min GLO SatIn Use 5 Avg GLO Sat In Use 5.0 Max GLO SatInUse 5
Test Point At Min GAL Sat In Use 2 Avg GAL Sat In Use 2.0 Max GAL Sat In Use 2
Min IRS Sat In Use 1 Avg IRS Sat In Use 1.0 Max IRS SatinUse 1
| L Agnss [ Exeph D Time Min Total Sat In Use 20 Avg Total Sat In Use 236 Max Total Sat In Use 38
satellites in use:7 Avg Top 4 CNO Of GPS-L1 40.1 Avg Top 4 CNO Of GPS-L5 30.5
| | TTFF:25.42 second Avg Top 4 CNO Of BDS-L1 48.2 Avg Top 4 CNO Of BDS-L5 38.5
| | 7/10 factory start test finished success
interval 5000 ms Avg Top 4 CNO Of GLO-L1 323
satellites in use:7 2 Avg Top 4 CNO Of GALL1 37.3 Avg Top 4 CNO Of GAL-L5 38.5
TTFF:24.40 second
| |8/10 factory start test finished success Avg Top 4 CNO Of IRS-L5  36.0
g‘;‘eerl‘;ﬁ'ef?r?ﬂs"‘ez Avg Top 4 CNO Of Total-L1 47.5 Avg Top 4 CNO Of TotalL5 39.1
TTFF:28.41 second 1.End
| |9/10 factory start test finished success
| |interval 5000 ms 3
satellites in use:12 Factory Start Result
TTFF:34.42 second
| ‘ ed success Success/Total 10/10
test report is ready Min TTFF(sec) 244 Avg TTFF(sec) 310 Max TTFF(sec) 364
[ Start Test ] [ Show Report ] [ Export Report ] L oad| CEPSO0 horizontal(m) 1.650 CEP68 horizontal(m) 1.760 CEP95 horizontal(m) 8.424 Max horizontal(m
<€
— I I |

’ . Continuous tracking positioning test cases:

a)  Connect the serial port;

b) Import the reference coordinate truth file;

the above description;

d)  Click [Start Test] to start the test, wait until the test is over to view and export the report.

c) TTFF test select Continues: Duration is recommended to be at least 1 minute. For other parameters, please refer to

# Receiver Restart Test * - u ><
~ -~ TTFF Report  TTFF Detail Report
[0 Hot Start Session [0 Factory Start Session
Continuous Test 1 Result “
Count 10 H Count 5 5
CEP50 horizontal(m) 3.136 CEP®68 horizontal(m) 3.142 CEP95 horizontal(m) 3.492 Max horizontal(m)
Duration 20s z Track After Fix =
PreTrack B - Duration 9s = Trach GEP5( vertical(m) 2163 CEP68 vertical(m) 2172 CEP95 vertical(m) ~ 4.111 Max vertical(m)
re lracl s ~
Command Timeout 1000 ms 5 . .| X
Command Timeout 1000 ms E CEP50 3D(m) 3809 CEP68 3D(m) 3811 CEP95 3D(m) 4405 Max 3D(m)
Test Point At 0s B Test Point At 0s S CEP68 HDOP 0.500 CEP95 HDOP 0.500 Max HDOP
Min GPS Sat In Use 9 Avg GPS Sat In Use 9.0 Max GPS Sat In Use 9
Cold Start Sessi & Contis Sessil
01 Cold Start Session 4 Continuous Session Min BDS Sat In Use 14 Avg BDS Sat In Use 16.9 Max BDS SatIn Use 18
Count 10 - Count [ |incLosatinuse 4 Avg GLO Sat In Use 7.3 Max GLO SatIn Use 8
Durat 60 > Track After Fi Durati 2 minut
draton ° fack ATert uration [minutes | Gar satin use 1 Avg GAL Sat In Use 69 Max GAL Sat In Use 7
PreTrack 0s < Command Timeout 200 ms .
Min IRS Sat In Use 1 Avg IRS Sat In Use 10 Max IRS SatInUse 1
Command Timeout 1000 ms 5
Min Total Sat In Use 24 Avg Total Sat In Use 411 Max Total Sat In Use 43
Test Point At 0s z
1 Avg Top 4 CNO Of GPS-L1 43.7 Avg Top 4 CNO Of GPS-L5 41.7
[0 Agnss [J Exeph O Time Avg Top 4 CNO Of BDS-L1 48.0 Avg Top 4 CNO Of BDS-LS 44.3
||/ Avg Top 4 CNO Of GLO-L1 36.7
—start new test sessions—
interval 5000 ms Avg Top 4 CNO Of GAL-LT 38.1 Avg Top 4 CNO Of GAL-L5 40.3
1/1 continuous test finished success Avg Top 4 CNO Of IRS-L5  41.4
\ 3 Avg Top 4 CNO Of TotalL1 49.6 Avg Top 4 CNO Of Total-L5 45.6
2.End
v
suntest ] [ showrepor ] [ EporRepor | [LosdTesiso ] [lgg
| R T T ———T—
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Play-Back and Accuracy Statistics

6. Play-Back and Accuracy Statistics

The GNSS NavStarTool supports offline mode. After importing historical NMEA files, the GNSS NavStarTool can play
back NMEA log data. At the same time, it also supports the output of the positioning error distribution graph of the historical

NMEA file and the accuracy statistics report (Need to import truth file).

6.1 Import NMEA Log

a)  Click on the menu bar [File] -> [Load Log] -> [Import Rover NMEA File] and select the NMEA file to be played back.

# Navw 1
File ort  Network-%- Chart  Rg

% Load Log
r& Savelog
© Ground Truth
1 COMS57_2024_08_09_09_59_25.bin
Clear

2. 3 e
iver  Window  Help

¥ Import Rover NMEA File ‘rs/Iang/DeskmpH/DynamicData/1GGZG.dat

TTFFT @ % &8

v 1-16626G.dat
»  Clear

‘ — 260

|

TOTAL: 1

HDOP:
VDOP:

99.90
99.90

=

Trajectory

=lo|

- Displays The Path to [Playback Data

0196 |
: sat

610312

el 619

il

NMEA

GPS

¢

UTC Date
UTC Time
GPS Week
GPS Second
Fix Type
Longitude
Latitude
Altitude
Version
IMU Status
Drift
Heading
Azimuth

2000-01-01
00:00:01.0
1042
518414.0
0
000°00'00.00"
000°00'00.00"
0.000 m
166124315RD
INS Status
Temperature
0.00 Speed(m/s)

o o]

b)  After reading the file, the main interface will display GNSS output information, please refer to Chapter 2 for details;

¢) Meanwhile, the playback navigation bar at the bottom of the main window is enabled. Drag the slider to display the

positioning output information of the playback file at any time, refer to Section 3.6 Data Playback.

Instructions:

»  The playback file must contain GGA and RMC statements, otherwise there will be an exception to the accuracy

statistics.

»  Itis recommended that the playback file contain GSV and GSA statements, otherwise the star map display will be

abnormal.

»  The "$" sign must be at the beginning of the line in the return file, otherwise it will not be parsed.
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6.2 Import the Reference Truth File

The method of importing truth file is the same as that in 5.1 Import Truth File.

Click the menu bar [File] -> [Ground Truth], For Static scene, select [Import Static JSON File], For dynamic scenes, select
[Import GroundTruth NMEA File] or [Import MPST File] or [Import MPSTIns File] . See the Appendix of 8.1~8.3 for the

format description. The main screen track display screen will synchronously.

Display the track of the truth file, the track color is slightly lighter than the playback file.

ZErzeiver Window  Help

Hoe®E

C:/Users/lang/Desktop/1/DynamicData/1662G.dat

- X

(TTFF0 | @ = &

e
File ™ot Netwdik  Chart  Rgfort
[OLoadLog

r = Savelog I
= [ || Trajector == BB
> Ground Truth 1" Import GroundTruth NMEA File | Trajectory ' =
1 COMS7_2024 08.09.09.59.25bin 1o g S50N File ‘
Clear . - 2 Import MPST File .
GLo: 6 % Import MPSTIns File 3 I ruth ] o1n
GAL: 9 1-Truthjson \
IRS: S ’ 2-Truth.nmea \ ~ ‘
$g§;\r 63 / v 3-Truthtxt
HDOP: 0.40 | Clear truth files “
VDOP: 0.60 : 507
‘ S .
/ GNSS Point
G030 |
[ Tem
—
[=1[= || NMEA ==y
GPS 2 | [ SGNGGA032316.00,3113.1869203 N,12137.7048936 £.4,53,0.4,16.426M0.000M 2 |UTC Date 20220817
GNGSAA3,02,05,06,09,11,12,13,17,1 9,20,25,1 94,07,0.4,0.6,140A : o
" " " el " - GNGSAA3,105,196.10 UTCTime  03:23:16.0
k& & & . £ sz GNGSAA3,01, 02030406070810131416270704064"38 GPS Week 2223
19 s - GNGSAA3,28,32,33,38,39,40,41,43,59,60,.0.7,0.4,0.6,4°37
o o o 0 0 o 0 GNGSAA3,66,65,88,87,81,67.,,,,0.7.0.4,0.6,2*33 GPS Second 271414.0
GNGSAA3,01,03,07,08,13,1521,26,,,0.7,0.4,0.63*3A Fix T n
GNGSAA3,02,0 lype
GPS Truth GPGSV6,1,21,0: 3,42,05,37,259,42,06,50,068,46,07,00,000,19,1*6E Longitude  121°37'42.29"
GPGSV6,2,21,00,23,046,39,11,61360,47,12.22,256,38,13,17,186,38,1%68 Lattude  |0311311.22°
GPGSV6,3,21,17,11,149,25,19,35,152,42,20,64,308,46,25,11,292,36,1%63 -
GPGSV6421 29,00,000,1530,04,125,11,194,10,171,35,195,71,12046,1*6D Atitude  16.426 m
199,53,170,39,43,00,000,45,56,00,000,47,168 )
i Version 166124315RD
I 7,259,00,06,50,068,50,09,23,046,43,8+64 IMU Status INS Status
BeiDou GPGSV4,216,1161,360,53,12,22.256,00,1317,186,00.17,11.140,00,8*68 ]
GPGSV4,3,16,19,35,152,00,20,64,308,00,25,11,292,39,30,04,125,09,8*62 Drift Temperature
a5 o [T - " GPGSV4,4,16,194,10,171,39,195,71,120,51,196,79,120,51,199,53,170,49,86D ;
E K== BDGSV6,1,23,01,47,14044,02,36,237,35,03,53,201,45,04,36,122,40,1*70 Heading 18104 Speed(m/s)
16,2,23,06,11,179,35,07,37,207,39,08,52,325,44,09,00,000,00,171
& ,32310,41,22339,1347,3094214,19,042,40,16,14,17439,1°74 |

Instructions:

If no truth file is imported, precision statistics will output invalid values.

6.3 Positioning Error Chart

Click the menu bar [Chart] -> [Position Error Chart], the positioning error chart window will pop up;
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# Navstar Tool
File  Port  Network

1 - X
Chart gon Receivs Window  Help

(oo TV YRR RR VI i Position Error Chart \ C:/Users/lang/Desktop/1/DynamicData/1662G.dat (TTFFO \\o * B
—————————"Double Difference Meas . = =
Sky £ Mips Chart 7 [= = ]| Trajectory ==
Satellites In View # Customized_Chart T N
PS: ———— -
BDS: 24 g N
GLO: 6
GAL: 8
IRS: 5 \ o
SBS: 3
ToTAL: o \ /_._—J‘
HDOP:  0.40 —
VDOP:  0.50
0.4 position Residual (m) |[ENU Position Error | [NONE <AL <) [None v]l
1035
03 f i
025
| —U  SHE
02
015 2 B 200m
Screening Box we
0.05 . .

GPS Truth

GPS ™ RN
; = D05 p P Narpgar PP g R o] L i A e

26 -0.1 w . . Week 2223

0 -0.15 Second 272168.0
00 00 006 00 009 0 0 0

-0.3 ude 031°13'11.49"

-0.35 Ide 16.597 m
-0.4 on 166124315RD

BeiDou 0.45 Status INS Status
r 03:20:00.0 03:25:00.0 03:30:00.0 Temperature
] [ [ i i B $GPGSV55171995317050, b 6F reading  358.05 Speed(m/s)
g M | |$BDGSV6,1,2401,47.1404 37,36,03,53,201,45,04,36,122,39,1°78 i
o S B S ) . BDGSV,6,2.24,0515.255,26,06,13,179,38,07,34207. 420852328 441475 |
g

Jofn ool .
e N ek m Date  2022-0817
° Y R Time  03:35:50.0

0.2 ype 4

i Discounting of Positioning Errors s 1380157

Positioning

error chart, horizontal axis is UTC time, vertical axis is positioning error (m). The error curve in the

east/north/vertical (E/N/U) direction is displayed by default. The upper right selection box optionally displays horizontal and

3D error curves.

I Error Window — O >

' Position Residual (m) | NONE v][3D Position Error v][ALL v][None v]

. 04
0.3
0.2

0.1

0.2
0.3

0.4

M&i ﬁ; I.ii " M: . ‘

03:15:00.0 03:20:00.0 03:25:00.0 03:30:00.0 03:35:00.0
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a)  Click the menu bar [Report] -> [Position Report], the error accuracy report window will pop up;

# Navstar Tool
Flle Port Nelwork Chart  Report. glver er]bw Help

(coms7 ~[1150000ps ~| @ (IREITINE C:/Users/lang/Desktop/1/DynamicData/1662G.dat

(TTFF0 ) @

- 858 %

Measurement
GPS

mi Report

GPS Truth

BN

BeiDou

= 1 MeasQCRej
—m' [= @] Trajectory
s057
Satellites In View 350
GPS 18
BDS: 24 » . /\
pepss o @ Postion Eror fepor X
GAL: 8
IRS: 5 #1 report Position Error(m) rover-all;truth-all Solution Percent(%) A [ add report
TOTAL: 64 Start Epoch 20220817 03:11:42.0 RMS horizontal 0.117 RMS vertical 0.243 RMS 3D Position 0.269 Single 01 | |saveallrepo
HDOP: 040
VDOP:  0.50 End Epoch 20220817 03:35:50.0 50% horizontal 0.012 50% vertical 0,035 50% 3D Position 0041 RTD 01 |
Duration (hour) 040 68% horizontal 0,015 68% vertical 0,049 68% 3D Position 0,054 FRTK 04 {
Solution number 1448 95% horizontal 0,041 95% vertical 0,090 95% 3D Position 0,096 RTK 98.1 {
99% horizontal 0.122 99% vertical 0,099 99% 3D Position 0.124 Fusion 00 {
max horizontal 2.216 max vertical 3.424 max 3D Position 3.866 Invalid 12 {

ﬂ @

==

200m

—
EE=]

a7
0

b

167"

1.49"

n

1SRD
INS Status
Temperature
Speed(m/s)

b) The type of positioning solution, horizontal positioning accuracy index (CEP68/CEP95/CEP99/ maximum), vertical

positioning accuracy index and 3D positioning accuracy index are calculated in the report; If you need to filter the type

of solution, click [add report], you can screen the time and state according to your own needs, and generate a report, as

shown below:

| @ Position £ : - - x
@ setting for position repart ? X 1 ) )
| |#1 report - - Mﬁ\ add report |
! |start Epoch 20224 From: [2022-08-17 03:11:27.0 S| 0.248 RMS 3D Position 0.275 Single ‘:5""“" all report ]
' End Epoch 20224 To: ‘2022—08—17 03:35:52.0 > ‘ 2 0.035 50% 3D Position 0.042 RTD
Duration (hour) 0.41 | Rover: (1Single CIRTD [IFRTK EARTK  [JFusion | 0.056 68% 3D Position 0.059 FRTK
Solution number 1454 Ground Truth: & Single RTD FRTK RTK Fusion 0.101 95% 3D Position 0.107 RTK
0.111 99% 3D Position 0.134 Fusiol
3 ——* 3.381 max 3D Position 4.089 Invalic
| #2 report Position Error(m) rover-RTK;truth-all Solu
Start Epoch 2022-08-17 03:11:27.0 RMS horizontal 0.025 RMS vertical 0.051 RMS 3D Position 0.057 Singl
| |End Epoch 2022-08-17 03:35:52.0 50% horizontal 0.011 50% vertical 0.035 50% 3D Position 0.041 RTD
Duration (hour) 4 0.41 68% horizontal 0.014 68% vertical 0.055 68% 3D Position 0.059 FRTK
Solution number 1454 95% horizontal 0.034 95% vertical 0.099 95% 3D Position 0.104 RTK
99% horizontal 0.122 99% vertical 0.107 99% 3D Position 0.128 Fusiol

‘ max horizontal

0.133 max vertical

I —

0.172 max 3D Position

c) Click the [Save Report] button to export the report to excel file.
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Window Arrangement

7.Window Arrangement

GNSS NavStarTool supports two different window arrangement modes, Namely Tilt Layout and Tab Layout.Click the menu

bar [Window] and select the window Layout mode. The picture below is Tab Layout view.

# NavStar Tool

File Port Network Chart Report Receiver Window Help )
(coms7 ~[115200005 | @ © O® C:/Users/lang/Desktop/1/DynamicData/1662G.dat (11FF0 ) O o+ &
@ NMEA @ Measurement @ Trajectory °” Sky
Trajectory
.
NMEA View Satellite Search _
/ ] Sky Map
e

o e -
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8. Appendix

8.1 The JSON File Format of Ground Truth

Create a new file ” truth.json”, with the following contents (pos] latitude, pos2 longitude, unit is degrees; pos3 is elevation,

unit is meters) :

"type":"LLA",
"pos1":31.211653265,
"p0s2":121.593542691666667,

"p0s3":36.9441

Note: The symbols in the file are English symbols, and the format strictly refers to the example; JSON file can be created

using notepad to create text, modify the text suffix "*.json".

8.2 The MPST File Format of Ground Truth

1 END OF HEADE!

2

& Week GPSTime ECEF X ECEF Y ECEF Z Vel-E Vel-N Vel-U posCuality HorizontalAccuracy ElevationAccuracy
4 (Wk) (sec) (m) (m} (m) (n/s) (m/s) (m/s) (value) (m) (m)
&l 2321 355733.000 —2833696.805 4673055.232 32773€5.884 0.000 0.000 -0.001 1 0.018 0.016
(3 2321 355733.200 —2833696.805 4673055.232 3277365.884 0.000 0.000 -0.001 1 0.017 0.01e
7 2321 355733.400 —2833656.805 4673055.232 32773€5.884 0.000 0.000 -0.001 1 0.017 0.01e
8 2321 355733.e00 —28336596.805 4673055.231 32773€5.884 0.000 0.000 -0.001 1 0.017 0.01e
El 2321 355733.800 —2833696.805 4673055.231 32773€5.884 0.000 0.000 -0.000 1 0.016 0.016
10 2321 355734.000 —2833696.805 4673055.231 32773€5.884 0.000 0.000 —-0.000 1 0.016 0.015
11 2321 355734.200 —2833656.805 4673055.231 32773€5.884 —-0.000 0.000 —-0.000 1 0.01e 0.015
12 2321 355734.400 —28336596.805 4673055.231 32773€5.8832 -0.000 0.000 -0.000 1 0.01e 0.015
13 2321 355734.6€00 —2833696.805 4673055.231 3277365.883 -0.000 0.000 -0.000 1 0.016 0.015
14 2321 355734.800 —2833696.805 4673055.231 32773€5.883 —-0.000 0.000 —-0.000 1 0.015 0.015
15 2321 355735.000 —2833656.805 4673055.231 32773€5.883 0.000 0.000 —-0.000 1 0.015 0.015
1le 2321 355735.200 —28336596.805 4673055.231 32773€5.8832 -0.000 0.000 -0.000 1 0.015 0.015
17 2321 355735.400 —2833696.805 4673055.231 3277365.883 0.000 0.000 -0.000 1 0.015 0.014
i8 2321 355735.6€00 —2833696.805 4673055.231 32773€5.883 0.000 0.000 -0.000 1 0.015 0.014
15 2321 355735.800 —2833696.805 4673055.231 32773€5.883 0.000 0.000 —-0.000 1 0.015 0.014
20 2321 355736.000 —28336596.805 4673055.231 32773€5.8832 0.000 0.000 -0.000 1 0.014 0.014
21 2321 355736.200 —2833696.805 4673055.231 32773€65.883 -0.000 0.000 -0.000 1 0.014 0.014
22 2321 355736.400 —2833696.805 4673055.231 32773€5.883 0.000 0.000 —-0.000 1 0.014 0.014
23 2321 355736.€00 —2833656.805 4673055.231 32773€5.883 0.000 0.000 —-0.000 1 0.014 0.014
24 2321 355736.800 —28336596.805 4673055.231 32773€5.8832 0.000 0.000 -0.000 1 0.014 0.014
25 2321 355737.000 —2833696.805 4673055.231 32773€65.883 0.000 0.000 0.000 1 0.014 0.014
26 2321 355737.200 —2833696.805 4673055.231 32773€5.883 0.000 0.000 0.000 1 0.014 0.014
27 2321 355737.400 —2833656.805 4673055.231 32773€5.883 0.000 0.000 0.000 1 0.014 0.014

Note: The file name extension can be "*.txt".
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8.3 The MPSTIns File Format of Ground Truth

f D OF HEAD!

1

2

3 Week GPSTime Latitude Longitude H-E11 Vel-N Vel-E Vel-D Roll Pitch Heading Q posCuality SatNum SatUss
4 (Wk) (sec) (deg) (deg) () (m/s) (m/s) (m/s) (deg) (deg) (deg) (value) (value) (value)
5 2321 355733.000 31.1207227272  121.2322251703 13.167 0.000 0.000 0.001 1.12300508 3.03322813  82.03552972 0 1 0 0
& 2321 355733.050 31.1207227273  121.2322291704 13.167 0.000 0.000 0.001 1.12300814 3.03327638  B82.03934686 0 1 0 0
7 2321 355733.100 31.1207227274 121.2322291704 13.1€7 0.000 0.000 0.001 1.12300524 3.03328775 82.03912873 0 1 0 0
8 2321 355733.150 31.1207227275 121.2322291704 13.1€7 0.000 0.000 0.001 1.1229859¢€ 3.03334358 82.03892706 0 1 0 0
S 2321 355733.200 31.1207227276  121.2322291704 13.167 0.000 0.000 0.001 1.12301383 3.03340415  82.03879116 0 1 0 0
10 2321 355733.250 31.1207227277  121.2322291705 13.167 0.000 0.000 0.001 1.12305929 3.03346993  B2.03862089 0 1 0 0
11 2321 355733.300 31.1207227278 121.2322251705 13.1€7 0.000 0.000 0.001 1.12307144 3.03350298 82.03846269 0 1 0 0
12 2321 355733.350 31.1207227279  121.2322251705 13.167 0.000 0.000 0.001 1.12305219 3.03353357  82.03827721 0 1 0 0
13 2321 355733.400 31.1207227280  121.2322291705 13.167 0.000 0.000 0.001 1.12305628 3.03361020 82.03808847 0 1 0 0
14 2321 355733.450 31.1207227281  121.2322291706 13.167 0.000 0.000 0.001 1.12306084 3.03359002  B2.03792364 0 1 0 0
15 2321 355733.500 31.1207227282 121.232225170€ 13.1€7 0.000 =0.000 0.000 1.12310250 3.03345298 82.0374€830 0 1 0 0
16 2321 355733.550 31.1207227283  121.2322251706 13.167 0.000 0.000 0.001 1.12305435 3.03363438  B82.03740573 0 1 0 0
17 2321 355733.600 31.1207227284  121.2322291706 13.167 0.000 0.000 0.001 1.12301251 3.03361948  82.03719991 0 1 0 0
18 2321 355733.650 31.1207227284 121.2322291706 13.1€7 0.000 -0.000 0.000 1.12302369 3.03369956 82.03701028 0 1 0 0
19 2321 355733.700 31.1207227285 121.232229170¢ 13.1€7 0.000 0.000 0.000 1.12300332 3.03378671 82.03685535 0 1 0 0
20 2321 355733.750 31.1207227286  121.2322291706 13.167 0.000 0.000 0.000 1.12303074 3.03377119  82.03682155 0 1 0 0
21 2321 355733.800 31.1207227286  121.2322291706 13.167 0.000 0.000 0.000 1.12294518 3.03378758  B2.03668630 0 1 0 0
22 2321 355733.850 31.1207227287 121.2322251707 13.1€7 0.000 0.000 0.000 1.12252384 3.03380280 82.03656071 0 1 0 0
23 2321 355733.500 31.1207227288  121.2322251707 13.167 0.000 0.000 0.000 1.12288093 3.03380867  B2.03644595 0 1 0 0
24 2321 355733.950 31.1207227288  121.2322291707 13.167 0.000 0.000 0.000 1.12289946 3.03387899  82.03628831 0 1 0 0
25 2321 355734.000 31.1207227289  121.2322291707 13.167 0.000 0.000 0.000 1.12290256 3.03385491  B82.03616729 0 1 0 0
26 2321 355734.050 31.12072272%0 121.2322251707 13.1€7 0.000 0.000 0.000 1.12288634 3.0338930€ 82.03603785 0 1 0 0
27 2321 355734.100 31.1207227250  121.2322251707 13.167 0.000 0.000 0.000 1.12286209 3.03351372  B82.03593317 0 1 0 0
28 2321 355734.150 31.1207227291  121.2322291707 13.167 0.000 -0.000 0.000 1.12285834 3.03394534  82.03582074 0 1 0 0
29 2321 355734.200 31.1207227291 121.2322291707 13.1€7 0.000 -0.000 0.000 1.12285€64€ 3.033895¢6 82.035659429 0 1 0 0
30 2321 355734.250 31.1207227292 121.2322291707 13.1€7 0.000 =-0.000 0.000 1.12286€03¢ 3.0338€55€ 82.03556€929 0 1 0 0
31 2321 355734.300 31.1207227292  121.2322291707 13.167 0.000 -0.000 0.000 1.12289563 3.03388807  B82.03545092 0 1 0 0
32 2321 355734.350 31.1207227293  121.2322291707 13.167 0.000 -0.000 0.000 1.12288504 3.03395900  B2.03531661 0 1 0 0
33 2321 355734.400 31.1207227293 121.2322251707 13.1€7 0.000 =0.000 0.000 1.1228%265 3.0339855¢€ 82.03517612 0 1 0 0
32 2321 355734.450 31.1207227254  121.2322251706 13.167 0.000 -0.000 0.000 1.12285040 3.03359175  B82.03503224 0 1 0 0
35 2321 355734.500 31.1207227294  121.2322291706 13.167 0.000 -0.000 0.000 1.12290219 3.03402473  B82.03488845 0 1 0 0
36 2321 355734.550 31.1207227295  121.2322291706 13.167 0.000 -0.000 0.000 1.12297087 3.03404794  B82.03472987 0 1 0 0

Note: The file name extension can be "*.txt".
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8.4 Dependent Environment Troubleshooter

Lost VC library files such as VCRUNTIME_XXX.dII

Please execute the VC library installer vc_redistXXX.exe in the corresponding version of the tool (x86/x64) directory to
install the lost library files yourself.

A ER ZEH Sl Fh
#) vc_redist.x64.exe 2020/5/8 10:15 RiFERE 14,624 KB
# vc_redistxB86.exe 2020/5/8 10:15 MRS 14,075 KB
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8.5 Version Description
Click on the NavStar Tool menu bar [Help] -> [About] to view the tool version number information.

A MNavStar Tool — O X
File Port Network Chart Report Receiver Window  Help P 1

[coms7 <[ 115200bps ~|@ @ OO bokiop/1/COMS7_2024.07.22.14.46_32.dat TIFF1 @ % &

@ About QT
Sky ctory =]
S057

Satellites In View T aee e

GPS: 18 ™

BDS: 3

GLO:

GAL:

IRS:

SBS: e

TOTAL: 62

HDOP: 0.40 P x

VDOP: 0.70 ‘ ook

NavStar Tool
. 5m
Version: 1.2407.01
© 2023 BEKEN CORP™
Measurement 1 [= &
oPs 00,3113.4278074N,12137.79396 8 |UTC Date 20220817
5,06,09,11,12,13,17,19,20,25,194,0. . o
44 $GNGSAA3,195,196,199,,..0.8,0.4,0.7.1<08 UTCTime  03:21:55.0
EH ” 35 37 33 $GNGSAA3,01,02,03,04,06,07,0810,13,14,1627,0.8 | cps Week 2223
SGNGSAA3,28,32,33,38,39,40,41,43,59,60,,0.8,0.4,

0 0 [} 0 SGNGSAA 3,66,65,88,87,81,67.,..0.8,0.4,0.7,2*3D GPS Second 271333.0
$GNGSA,A3,03,07,08,13,1521,,.0.8,0.4,0.7,3*31 FixType 4
$GNGSAA3,02,03,,,..,.0.8,0.4,0.7,5*3F

GPS Truth SGPGSV6,1,21,02,44,322,44,05,37,259,39,06,50,0670 | |Longitude ~ 121°37'47.6
SGPGSV6,2,21,09,23,046,29,11,61,359,44,12,22,256 i .
SGPGSV6:3.21.17,11,149.33,19,35,151.45.20,64.307/ 1 | Latitude 031713256
$GPGSV6,4,21,29,00,000,20,30,00,000,16,194,10,17 | | Altitude 16.295m
$GPGSV6,5,21,196,79,120,42,199,53,170,39,43,00,0 -
SGPGSV6,6,21,57,00,000,41,,,,,,.,1%50 Version 166124295
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Revision History

Version Date Description
1.0 2022/1/20 Initial release.

Added 8.1~8.3 to describe several file formats used by the tool;
1.1 2024/7/23 Basic operation added several commonly used test processes and methods;

Add some details to the tool instructions.

1.2 2024/8/13 Added 3.3.4 Firmware Upgrade Exception Answer.
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