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o

N OO O b~ 0N

#d
PDOP fEET
HDOP HERF

VDOP $ERTF

4% ID, EXZNR&K 2-7

BN
@ ZE=MHRITHE

&= ID AGESER

FEfES
L1 C/A
L1 P(Y)
L1 M

L2 P(Y)
L2C M
L2cL

L5 1

L5Q
mBRES
G1C/A
G1P

G2 C/A
G2P

mBRES
E5A
E5B

E5 A+B
E6 A

E6 B
LTA
L1B

NMEA 1%
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Y
= BEKEN

AR

Beidou

IRNSS

QZSSs

NMEA 11

55
&iE& ID (R4 ID) PRN %<
== ID RO=2EWR
0 mEfEs
1 B11
) 2 B1C
1-63: Beidou
BD(4) 3 B2 A
64-99: {%%
5 B21/B2B
6 B2 A+B
7 B3 1
1-14: IRNSS 0 mElEs
IR(5)
15-64: SBAS 1 L5 1
0 FEfES
GP(1) 193-202: QZSS 1 L1 C/A
7 L5 |

2.2.3 NMEA_GSV

&R 2-8 NMEA_GSV

HEXE

NMEA jEZS ID

Eizipuy

SFFHYE AR A

5L R

B

© 2022-2025 HiBERK

NMEA_GSV
GSV

NESEEAMEE (SV) 8. B2 D KS. A AUAMELRFES C/NO &

HAEIE: 10

SXXGSV, MSG NUM,MSG ID,SV_NUM [,PRN,EL,AZ,CNO], SIG_ID*CS<CR><LF>
$GPGSV,5,1,17,01,73,173,42,07,57,238,45,08,39,046,42,14,25,313,36,1%6D
<CR><LF>

$GPGSVY,5,2,17,17,17,264,25,21,66,056,42,27,10,063,28,28,00,000,29,1*6E
<CR><LF>

$GPGSV,5,3,17,30,48,284,40,194,66,121,40,195,76,068,40,196,00,000,14,1
*56<CR><LE>

$GpGSv,5,4,17,199,53,170,15,56,00,000,43,57,00,000,32,03,09,158,00,1*5
T<CR><LE>

$GPGSV,5,5,17,193,05,155,00,,sssrrr7rr4ss s L*6DSCR><LE>
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- J NMEA 3%

& 2-9NMEA_GSV HEHZA

&S &R gy &R =Bl ik
0 $XXGSV - FrEER $GPGSV AiEs 1D: G 7 GPS
HE ID: GSV
1 MSG_NUM - HF 5 ZATA GSV HEBH
) MSG_ID ] - 1 233&?2 HIRIERHTA GSV A
3 SV_NUM - e 17 ALEER
4 [,PRN] - #E 01 BEE PRN S, EXBLE 2-7
5 [.EL] deg A 73 PEMAE (<90)
6 LAZ] deg - 173 HENEILENEES LA GEE: 0-

359)

PESELERE C/INO (SEFE: 0-

7 [,CNO] dBHz #& 42 99) . E—% GSV EAHFE 4-7
AEE 1 & 4%

=5 ID, EXZREX 27 (UEAT

8 SIG_ID - B]E 1 NMEA 4.10 3 5 55 i)

9 cs - RAviidil *6D LSl

10 <CR><LF> - TR - B =R A TR
2.2.4 NMEA_VTG
& 2-10 NMEA_VTG

HEHRHE NMEA_VTG

NMEA jEZS ID VTG

Ei:ipuy GNSS #i IR Attt m A [E iR

R E AR A -

P -

ELS HaEmMAE: 10

ZH315 A $XXVTG, COGT, T, COGM, M, KNOTS, N, KPH, K, POS_MODE*cs<CR><LF>
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- J NMEA 3%

NGl $GNVTG, 50.55,T,,M, 33.27,N,61.62,K,A*15

&R 2-11 NMEA_VTG HERNR

&S &R L-Tivs R R~ Ei::p
0 $XXVTG - FRE $GNVTG RIS ID: ON 7 GNSS
HE ID: VTG
1 COGT deg #E 50.55 fiafAE (BdtrmE, SEE: 0-360)
2 T - FF T Bt (EEE)
3 COGM deg HiaE - EAE ithE, TEd)
4 M - FH M BALPRR T (EEE)
5 KNOTS knots ¥iE 33.27 HhEEE, A
6 N - FRF N By, N RRT (BEE)
7 KPH km/h ¥iE 61.62 HEEE, s km/h
8 K - FF K By, K RRTRE/NY (BER)
9 POS_MODE - FE A EMER, EXBER 2-14
10 cs - - 15 BRI
11 <CR><LF> - TR - B = RN TR

2.2.5 NMEA_RMC

Z& 2-12 NMEA_RMC

HESHE NMEA_RMC

NMEA JEZ ID RMC

R il GNSS #iEs&: GNSS BUWUIRMFAIRSE. BHEA. I8 AU E LR
SKEFHYE R A -

AR -

=L ¥IEmA: 15

SXXRMC, UTC, STATUS, LAT, DIR_LAT, LON, DIR LONG, SPEED, COURSE, DATE, MAG, DIR_M

5L
R AG, POS_MODE, NAV_ST*cs<CR><LF>

© 2022-2025 HiBERK 15 UG01-BK166X-C10 V1.9.37
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-/ 4

B

& 2-13NMEA_RMC HEHZR

s

10

11

12
13
14

15

B

$XXRMC

uTcC
STATUS

LAT

DIR_LAT

LON

DIR_LONG

SPEED
COURSE
DATE

MAG

DIR_MAG

POS_MODE
NAV_ST
CS

<CR><LF>

© 2022-2025 fEiBEER

NMEA 1%

SGNRMC, 093314.00,A,3110.4880379,N,12135.9872231,E,3.09,30.61,090222,,,
A, V*09<CR><LFEF>

Bafy

knots

deg

deg

HHMMSS.ss

P zan

13

H

DDMM.mmmmm

Pzan

FR

DDDMM.mmmmm

T

#fE
#fE
ddmmyy

#iE

1
e

5l

$GNRMC

093314.00
A

3110.4880379

12135.9872231

3.09
30.61

090222

*09

£y

3% ID: GN % GNSS
4& ID: RMC

HETHITH UTC B
EARE, EXSHR 2-14.
HEEFER

HEFERAME:
* N:dt
. S: &

KERER

ZEFME:
. E: &
. W: 7|

H#hig
fEmE GelE: 0-360)
FHB®KXK UTC BH
#imAE

imAENTSE:
. E: &
. W: 7

EMER, EXSER 2-14
ERCRSIRE: V
L& FN

@ Z=MHRITHEF
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-/ 4

& 214 ENFREEX

BRFK

BB EMN

GNSS ZEfr

RTD or SBAS E{i
RTK ZREM
RTK Efu

PPP FE{1

(3

RMC HIfJEALIRA (STATUS)?
\Y

A

A

A

a.  TIRERY STATUS: V= ¥UEXXH, A= BIEEX
b.  TRERY POS_MODE: N = REfi, E= 48 (ENUAIT) EfL, A= BE GNSS Efu, D= Z45 GNSS Efi, F
= %@\ RTK, R= & RTK, P=PPS ZEfI

2.2.6 NMEA_THS

& 2-15 NMEA_THS
HE%H
NMEA 52 ID
iR

SFFHIE AR A

5L R

Bl

NMEA_THS

THS

GNSS EUHUIR BRI A FIEMZT
TR LR

HEmE: 4
SXXTHS, HD, MODE* cs<CR><LEF>

SGNTHS,227.1,A*06<CR><LF>

& 2-16 NMEA_THS HEAR

&S &R

0 $XXTHS

© 2022-2025 HiBERK

Bafy B 5l

- FRER $GNTHS

17

NMEA 1%

RMC thiEfiias (POS_MODE)®

N

A

£y

%3&% ID: GN ;y GNSS
A ID: THS
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= BEKEN
- J 4 NMEA Y
wms B By i3 w1 Hd
1 HD deg A 2271 fiEmE GeE: 0-360)
EMNEX (ZFEREAT)
Al BERR
-  E: #EHKEAX
2 MODE - FH A N
c M AIAER
 S: fHEZKER
s V! HREN
3 cs - RWAvus *06 e |
4 <CR><LF> - FHF - Bl = MR T R
2.2.7 NMEA_GLL
2% 2-17 NMEA_GLL
HE%H NMEA GLL
NMEA 3EE ID GLL
ik EAHIEEE
SRR [ Bl A -
AR -
ER ¥IREmA: 9
51315 A $XXGLL, LAT,DIR LAT,LON,DIR_LONG,UTC,NAV ST,POS MODE*cs<CR><LF>
i $GPGLL, 3110.4880379,N,00833.91565,E,093314.00,4,A*60\r\n
& 2-18 NMEA_GLL BHERR
WS B B &K i ik
%15Z& ID: GN 5 GNSS
0 $XXGLL - FRFER $GNGLL
A ID: GLL
1 LAT - DDMM.mmmmm 3110.4880379 HERER
e HREFIKTE:
2 DIR_LAT - T N
* N: it

© 2022-2025 HiBERK 18
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> BEKEN
- J 4
wms AW
3 LON
4 DIR_LONG
5 uTC
6 NAV_ST
7 POS_MODE
8 cs
9 <CR><LF>

Bafy

2.2.8 NMEA_GST

Z& 2-19 NMEA_GST

HEXB

NMEA 52 ID

ik

SFFHE AR A

20

B

528

DDMM.mmmmm

PR

NMEA_GST

GST

&

PHEEIRERSER

HAEIE: 10

i

12135.9872231

093314.00
A
A

*60

i

. S: &
ZERER
KEFHME:

. E: &
. W: 7|

LETHITH UTC B

SIRSER

NMEA 1%

BAORES, EXZH&K 2-14

syl

@ 4= FHRITHEF

$xxGST,UTC,RMS RANGE, STD_MAJOR, STD_MINOR, ORIENT, STD LAT,STD LONG,STD A

LT*cs

SGNGST,133144.000,4.30,2.00,1.90,133.6000,1.9000,1.9000,8.2000%49

IR 2-20 NMEA_GST HEHNR

&HS B
0 $XXGST
1 uTc

©2022-2025 {#@ER

Eafu

HHMMSS.ss

~pi

$GNGST

133144.000

Hiik

%1% ID: GN 7 GNSS

JHE ID: GST

LETFHITH UTC R
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S BEKEN
)
wms B By &R =~
2 RMS_RANGE m HE 4.30
3 STD_MAJOR m HE 2.00
4 STD_MINOR m HE 1.90
5 ORIENT deg HiE 133.6000
6 STD_LAT m ¥fE 1.9000
7 STD_LONG m A 1.9000
8 STD_ALT m HiE 8.2000
9 cs - WAV *49
10 <CR><LF> - TR -
2.2.9 NMEA_GMP
% 2-21 NMEA_GMP HEAR
HELHE NMEA_GMP
NMEA 3EE ID GMP
ik MERHER
SR EY E R A -
AR -
BER H\IME: 17
N
AL AGE,REFS_ID,NAV IND *cs<CR><LF>
w15

;7 %39

& 2-22 NMEA_GMP EHENA

HS B L2413

0 $XXGMP -

© 2022-2025 HiBERK

20

P

$GNGMP

NMEA 1%

3%
hEEIRESOEZR RMS B (7%

)

WEF KT ENREE (RHE)
WEFEMT ANREE (RHE)
WE K EAEHE (R3H)
FEMIRZENIOEE
ZEMRENIOEE
EERIRENIOEZE

BEeHn

B ZEFHRITRH

$xxGMP,UTC,MAP ID,MAP ZONE,NORTH,EAST,POS MODE,NUM SV,HDOP, ORTH,GEOID,

SGNGMP, 065119.00,UTM,M51,3453206.069,366945.770,A,33,0.6,27.659,0.000,

Hik

%18#% ID: GN 5 GNSS
HE ID: GMP
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= BEKEN
- J 4
wms AW
1 uTC
2 MAP_ID
3 MAP_ZONE
4 NORTH
5 EAST
6 POS_MODE
7 NUM_SV
8 HDOP
9 ORTH
11 GEOID
13 AGE

14 REFS_ID
15 NAV_IND
16 cs

17 <CR><LF>

2.2.10 NMEA_ZDA

& 2-23 NMEA_ZDA
HE%H

NMEA & ID

iR

SFFHIE AR A

© 2022-2025 HiBERK

1:=R (v 5N
- HHMMSS .ss
- FREB
- MXX
m HiE
m &
- FEEH
- A
- A
m HE
m &
s HiE
- A
- FREB
- + 753k
- FH
NMEA_ZDA
ZDA
GNSS MR HAIAESE. BHA
21

il
133144.000
UT™m

M51

3453206.069

366945.770

33
0.6

27.659

*39

NMEA 1%

iR

LETHITA UTC Rfja
RELRR, GUF UTM 8%
BEHS

BELrridtasE
UTM &, RS n
NORTH = NORTH (Jt3Ek)

NROTH = NORTH + 10 000 000 (g
F2K)

BRELTHARE S E
UTM &, MBESHAN:
EAST = EAST + 500 000

EfER, EXSEXK 2-14
RED R

HDOP fEEHF

KEESE

ZHBENYER
ZNHURRMHY ID KT
SHURSIFS, 2% IEC-61108
Gl

B = MR T R
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5L R

B

NMEA 1%

HiEmAE: 8
$XXZDA, UTC, DAY, MONTH, YEAR, LTZH, LTZN*cs<CR><LF>

$GNZDA, 062632.00,04,02,24,00, 00*7B<CR><LF>

IR 2-24 NMEA_ZDA HENR

HmsS B

0 $XXZDA

1 uTc

2 DAY

3 MONTH

4 YEAR

5 LTZH

6 LTZN

7 cs

8 <CR><LF>

2.2.11 NMEA_DTM

Z& 2-25 NMEA_DTM

HEEEB
NMEA JEZ ID
R

SKEFHYE R A
AR

=]

SN

f

s

5L R

© 2022-2025 HiBERK

gafy BR N Ei::3%
%352 ID: GN % GNSS
- FRE $GNZDA
SEE ID: ZDA
- HHMMSS .ss 062632.00 LAt UTC B
day dd 04 UTC HE: A GeE: 1-31)
month  mm 02 UTC HER: A GeE: 1-12)
year vy 24 UTC HEJ: &
- XX 00 R X/NEY, @22 00
- zz 00 X4, 2200
- RAviL 7B RIGF
- TR - B = AT
NMEA_DTM

DTM
RHLRMEENSEREZ BNREE.

X166X24385 F 2~ [ I AR A

HiEmAE: 10

$XXDTM, LOC_CODE, SUB_CODE, LAT O,DIR LAT,LON O,DIR LON,ALT O,REF CODE*cs
<CR><LF>
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-/ 4

B

IR 2-26 NMEA_DTM HEAZR

WS

10

B

$XXDTM

LOC_CODE

SUB_CODE

LAT_O

DIR_LAT

LON_O

DIR_LON

ALT O

REF_CODE

Cs

<CR><LF>

© 2022-2025 HiBERK

$GNDTM, W84, ,0.0,N,0.0,E,0.0,W84*71<CR><LF>

By

vy

XXX

1
e

XXX

23

P

$GNDTM

W4

0.0

0.0

0.0

W4

*71

Hiik

%15%& ID: GN 7 GNSS
HE ID: DTM

REARS:
WGS84=W84
WGS72=W72
SGS85=585
PE90=P90
HEX /=999

KR EBD RS

HEREE
HEFEERFME:
* N:djt
. S: &
ZEREE
ZEHM:

. E: &
. W: &

WGS84=W84
WGS72=W72
SGS85=5S85
PE90=P90

BN
@ 4= MHRITHEF

NMEA 1%
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-/ 4

2.2.12 NMEA_GBS

Z& 2-27 NMEA_GBS

HE%H
NMEA & ID
iR

XFFHE AR A

20

B

& 2-28 NMEA_GBS HE2ARA

Hme AW =R v
0 $XXGBS -
1 uTC -
2 ErrLat m
3 ErrLon m
4 ErrAlt m
5 SVID -
6 PROB -
7 BIAS M
8 STDdev m
9 SYS_ID -
1

0 SIG_ID -
11 cs -

© 2022-2025 HiBERK

NMEA_GBS

WAL B E BN

X166X24385 F 2 [ I AR A

HAEIE: 12

&R

Ry

HHMMSS ss
#E
#E
]
BE
#E

% (RAIM) HI%ER.

P

$GNGBS

073252.00
2.06
6.03
7.64

12

75.7

5.0

*75

24

$GNGBS,073252.00,2.06,6.03,7.64,12,,75.7,5.0,1,1, *75<CR><LF>

Hiik

%iE#& ID: GN 7y GNSS
HE ID: GBS

HATHTH UTC RE
SEIREMHITHE
ZEIREMITE
BRIREMITE
HIEENRES
RIGWHIBER (RHF)
AREAMBENMEITHRE
EIHRENIEE

A% ID, EXZRE 27

NMEA 1%

SXXGBS,UTC,ErrLat,ErrLon,ErrAlt, SVID, PROB, BIAS, STDdev,SYS ID,SIG ID
*Ccs<CR><LE>

&5 ID, EXZR* 27 (LEATF

NMEA 4.10 RESMHA)

REEFN
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Y

> BEKEN
- J 4
wms AW ==L & w1
12 <CR><LF> - FH -
2.2.13 NMEA_GNS
=& 2-29 NMEA_GNS
HELHE NMEA_GNS

NMEA B2 ID GNS

ik BHRE. (LB UK GNSS ERHXMIEE.
SCEFRY B kR A X166X24385 & = [EHIARAS o

R -

=8 ¥IRIE: 15

EHL A REFS_ID, NAV ST*cs<CR><LF>

5

.000,,,V*29<CR><LF>

% 2-30 NMEA_GNS HE2AR

wms AW =-L{vJ
0 $XXGNS -
1 uTc -
2 LAT -
3 DIR_LAT -
4 LON -
5 DIR_LONG -

© 2022-2025 HiBERK

e il
TR $GNGNS
HHMMSS.ss 072414.00

DDMM.mmmmm 3112.1673271
T N
DDDMM.mmmmm

12135.9125501

FE E

25

NMEA 3%
£33
EEFHRITH

£y

$XXGNS, UTC, LAT, DIR LAT,LON, DIR LONG, POS MODE,NUM SV, HDOP,ALT, SEP, AGE,

SGNGNS,072414.00,3112.1673271,N,12135.9125501,E,AARAANA,22,1.2,16.591,0

%1&% ID: GN J3 GNSS

HE

ID: GNS

HETHITH UTC B

SHEER

GREEBRITI

N: dt
S: &

KERER

ZEHME:

E: &
W: 7|

UG01-BK166X-C10 V1.9.37



SBEKEN

- J 4
wms AW gy
6 POS_MODE -
7 NUM_SV -
8 HDOP -
9 ALT m
10 SEP m
11 AGE s
12 REFS_ID m

13 NAV_ST

14 cs

15 <CR><LF>

528

#iE
#iE
#fE
#iE
#iE
#iE

2.3PO0 THERHEA

TENEA BK166X RIBERVNEEREEER. XEHERTFARTETLUBEYH RS XH.

%= 2-31 PO LHEAHEE

HE
RERTER
AHRES
ESRERE
BEFIER
MRAME S
HESMEE

BRIHMER

HE 1D
POANT
POCLK
POCNR
POJAM
POLRS
POINS

POODO

© 2022-2025 HiBERK

Hiik

REFHERRAVIRES
AR EES

5l

AAAANA

22
1.2
16.591

0.000

*29

Hik

NMEA 1%

6 N FRRERMINFH: GPS.
GLO. GAL. BDS. IRS. QZSS;

FTREXIFESER 2-14 EfEENX

f POS_MODE,
RETEFH

HDOP fERT

ENRERRER

EZSRERM ID KHS

s=z4
C=i

U=FRZed
V=sRkIBEOR AR

BN
@ ZE=MHRITHE

ENEEFESHERIFEEMN CINO £H9E, HERBHI/INIRE—

BEUHES FIEEREE

hRAAE S

HESHBERSIER

BEYHERIMER (RIHu®)

26
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- J 4
HE
AGNSS Jilitfs 2
RTK &3t 08
BiER
WREHIEER
GHER
IRNSS B {58
GAGAN X 58
& A a2

& POWER ik
SRR

2.3.1 RERSER

IR 2-32 POANT

HEHRE
NMEA 52 ID
Eizipuy

XFFHE AR A
P 22

=]

SN

f

g

5L R

B

R 2-33 POANT HEHEAZR

Hme AW
0 $POANT
1 antstat

NMEA ¥

HE ID ik
POAID %t AGNSS IREH KR EEINEEE.
POMSM W RTKEX TR Z S5 HENBEEINEHESEER.
PODUA BWENKEEX TMREREEULBRSHAE.
BKCHIP WELRER
POIRSF i IRNSS B3R R
POGAMS %t GAGAN MSG63 X fE B
POTIM BK166X f§ GPIO2 Y& R4 FiE POTIM 8.
POWERCFG SR POWER RZS.

POANT

POANT

RETFEBRAVIRA

HIEME: 5

SPOANT, antstat,antvol*cs<CR><LF>

SPOANT, 1, 803*4E

=R v -5 e il Ci:9%
- FREB $POANT Message ID, BK i ANT %&H
\ o 0 FREERE
& 1

© 2022-2025 HiBERK

e 1. FETH

27
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&HS &R

2 antvol
3 cs

4 <CR><LF>

2.3.2 HHEER
F* 2-34 POCLK

HEHRE
NMEA 52 ID
Eizipuy

XFFHE AR A
P 22

=]

SN

f

g

20

B

&R 2-35 POCLK HEHNR

HmS  BW

0 $POCLK
1 drift0

2 drift1

3 drift2

4 drift3

5 temp

6 data0

© 2022-2025 HiBERK

Bafy

mV

POCLK
POCLK

NHHEER

HiEmAE: 8

528

i

803

*5A

NMEA 1%

R

o 2! WERES. ARNE*HE
EXT_LNA LDO g4, =R
20 BTN REIRE.

N EBEE

KIE AN

HeiTANE %

SPOCLK,drift0,driftl,drift2,drift3, temp,datal0*cs<CR><LE>

$POCLK,2.414,2.410,-2.404,0.000,18.915,0*5A

Eafi

ppm
ppm
ppm
ppm

°C

&R
FrE#
#iE
#iE
#E
#iE
#iE
#fE

i
$POCLK
2414
2.410
-2.404
0.000
18.915

0

28

Hik

HE D, BK #i% CLK %&BH
BUNMELE, BEE ppb
WEREE

NEREE

WEREE

SRAMERE, BAERE
NEREHE
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-/ 4

&HS &R

7 cs

8 <CR><LF>

233 F5RERFEER

5% 2-36 POCNR

HELE
NMEA E& ID
ok
ST B AR A
S

=]

SN

f

g

20

B

gy & =i
- T it *5A
- j=abs -
A -
="/
POCNR
POCNR

NMEA 1%

iR
I
HAfTAIE %

BWHEENEEESHRENFEERN C/INO EHE, HEREHENIRE—

HiEmAE: 12

SPOCNR, data0,datal, ..data9*cs<CR><LEF>

$POCNR, 3911,0,2945,0,0,3672,3519,3567,0,0*79

R 2-37 POCNR HERA

Hme AW
0 $POCNR
1-10 dataN

© 2022-2025 HiBERK

BAfN B il
- FREEB $POCNR
0.01 dB A 3911

29

ik
JHE ID, BK 9% CNR %H

RER T REESHRBNHEEN
CINO Fi9{H, HAERMHHENEEE
—f

*  data0: GPS/QZSS/SBAS_L1

» datal: GPS/QZSS/SBAS_L5

. data2: BDS_B1lI

. data3: BDS_B2A

* data4: BDS_B2B

* data5:BDS_B1C

. data6: GLO_G1

. data7: GAL_E1

«  data8: GAL_E5A

«  data9: GAL_E5B

UG01-BK166X-C10 V1.9.37



11 cs

12 <CR><LF>

2.3.4 BETFHRIZA

& 2-38 POJAM

HEFHE
NMEA 52 ID
Eizipuy

XFFHE AR A
P 22

=]

SN

f

g

5L R

B

BAfT B3 151
+ *77
T -
POJAM
POJAM

REEBIES TIRERESR

HHEIBE: 10

NMEA 1%

ik
I
He{TANE ZE

$SPOJAM, Llrssi,Llgain,L5rssi,L5gain, Llspur power,Llspur freq, L5spur pow

er,L5spur freg*cs<CR><LF>

$POJAM, 33,1844,35,1907,11,1600005,12,1186921*5C

& 2-39 POJAM HERA

wms BN

0 $POJAM

1 L1rssi

2 L1gain

3 L5rssi

4 L5gain

5 L1spur_power

©2022-2025 {#@ER

1:=R (v BT ]|

- FRE $POJAM
dB A 33

- A 1844

dB HE 35

- A& 1907

- HE 11

30

i
¥4 1D, BK i JAM %8

R EREIRE
WREMEM, BRAZAIE

R EREIRE
MBEER, BRRATPE

M EBEHE
MBEEH, BRRATPXE
R EBEHE
MBEER, BRRATPE
R EBEHE
WREFEA, BRAZAIF
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.\ Y
= BEKEN

-/ 4
A

6 L1spur_freq

7 L5spur_power

8 L5spur_freq

9 cs

10 <CR><LF>

2.3.5 RAER

&k 2-40 POLRS

HE%E

NMEA SEE ID

SFFHYE AR A

P 22

© 2022-2025 HiBERK

NMEA ¥
1:=R (v B3 =Bl WA
AEBEE
kHz & 1600005
MEEFEH, BEREAERXE
AEREIE
- & 12
MEBEEFEH, BEREAERXE
AEEIE
kHz & 1186921
MEEFER, BEREAEAXE
- + *5C e opl
- FH - HiTRIE %

POLRS
POLRS

SR
BfEBIE X166X23125 R AIMRAHEL SPOLARIS FymtiEHFF 3%

WRAE 5 KT A A FRAMAMBIS, MPBARREAL .

7 X166X25075 % AR AFTMSFWVER SR ARISFWVER S35 R A (S BTEN.

~f5l: 4166124305RD, MRASEXIT:

B BT ARERE;

% 2030 45 (UHFRTFIMAIIFE AR, W 1616, 1661, 1662;
¥ 6 UME 7 UBFRRMALMEL, WREIPH 24 Fox 2024 £F;

© 5 8 fUfIE 9 MNBTFTRTMALHFHINEGEL, WREIHPH 30 FR 2024 FHE
30 A,

M 24205 FRANFFIR, MASEFREEZINFER, BXAT:

c  FRARFITHATRI, Fx RTKE INS KLk RTK+INS fRAc, ZFRATERE;
*  KEFHASHD, RREIRIIAo

M 25075 kA FF4R, FrigSFWVER R AFISHWVER EHhAER

s~fl: $FWVER,V5.25.07.5*04

e E 1 UHF 57 ARFMRE;

° 2. 3T “25” FRx 2025 F;
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Y
= BEKEN

-/ 4

s
]gII]'
CIT

20

B

R 2-41 PORLS HERNR

HmS  BW

0 $POLRS

1 version

2 data0

3 cs

4 <CR><LF>

2-42 FWVER BEAR

HmS  BW

0 $FWVER

1 version

2 cs

3 <CR><LF>

2-43 HWVER HERE

HS B

0 $HWVER

© 2022-2025 HiBERK

Eafi

Eafi

Eafi

o FAS{IHTF 07" FRR2025 FHET
. 6 KT Y NENEARS,

~f5: $HWVER,V1.0*0B

o FB1METF 17 AKBRANES;

o FE2MEF 0" AKRBRAT/NREAHERES.
HIEWR: 4

SPOLRS, version,data0*cs<CR><LE>

SFWVER, version*04<CR><LF>

SHWVER, version*0B<CR><LE>

SPOLRS,4166124305RD, 1*71
SFWVER,V5.25.07.5*04

SHWVER, V1.0*0B

R R~

TR $POLRS

TR 4166124305RD

e 1

+7 it *71

FH -

R R~

TR $FWVER

FRE V5.25.07.5

AVl *04

FH -

R R~

TR $HWVER
32

Hiik

JHE ID, BK 1% LRS %H

BRAMRAES
ALK
LSl

HITAEZE

Ei::p

HE 1D
RERRAS
TSl
wATAE E

Hiik

JHE ID

NMEA 1%
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S BEKEN
= J 4 NMEA 1%
ms B Eafy B ~fi 3%
1 version - TR V1.0 EHRAS
2 cs - +7Et *0B TSl
3 <CR><LF> - T - BATHIEZE

2.3.6 HESHER

&k 2-44 POINS

HEKHE
NMEA 582 ID

ik

XFFHE AR A

a4

o
iy

5L AR

Bl

IR 2-45POINS HERE

&S BW

0 $POINS

1 GPS_week

2 GPS_seconds

© 2022-2025 HiBERK

POINS
POINS
PAESMBERSNER

X166X2317X MU,

%2 10-16 72 X166X24155 S FIRAG L,
%2 17-21 12 X166X24212 KU BIRAB K,
#R'2 22-24 1£ X166X24285 S LA SR ANE L,
RS 25-27 16 X166X24365 LA E AR ARG K

HiEmAE: 29

SPOINS,GPS week,GPS_seconds, INS status, IMU status,GNSS status,odometer

_status,motion status,IMU type,work mode,roll,pitch,yaw,speed status,1

ane status,lean status,bump status,velicity forward,velicity rightward
,velicity downward,drive mileage,work time,acceler forward,acceler rig
htward, acceler downward,angular roll,angular pitch,angular yaw
*Ccs<CR><LF>

$POINS,2259,197506.000,2,1,1,0,1,3,1,0.036,0.141,0.382,0,0,1,0,14.75,0
.02,0.04,20877.50,1757.46,1.5,0.2,0.5,-0.98,1.52,0.18*75

=R (v R il Ci:9%
- FEEH $POINS A ID, BK thix INS %8
- HiE - GPS &
sec HE - GPS ER#
33 UG01-BK166X-C10 V1.9.37



Y

= BEKEN
- J
wms BW
3 INS_status
4 IMU_status
5 GNSS_status
6 odometer_status
7 motion_status
8 IMU_type

© 2022-2025 HiBERK

Bafy

1528

34

i

Erp)

NMEA 11

HEBEIBTRE:

0:
D ¥Rk E

a ~r W N

o O A WDN

REE

ZERSRN A

D WIRXSER

HEABEBREERKS

D HEREBWS
O

D REE

D BURIEER

BRI EES R R I E R

D B R A B R E E

BB RE

D ERFRYEIEAIR

BHEIEBLER

GNSS Rz

0:
1:

THIRE
HHRIER

BRWREIRE:

0:
1:

TR
HHRIER

BABHRE:

0:
1:

AREN
gk

2: I1&Ef)
3:
4. HZIZEh

B&IBH

#S:

0:
1:

RE
BMI270

2: ICM42680
3:
4: ICM42688P

LSM6DSR
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= BEKEN
- J 4 NMEA X
wms B By R =~ ik
J 5: SCHA634-D03
. 6: LIS2DW12
J 7: ICM42607P
. 8: ICM42670P
. 9: BMI325
. 10: ASM330LHH
BETEEN:
¢ 0: XK
9 work_mode - #HF - o 1 mRFERL
e 2: BSNRAEL
e 3 AmRFERA
10 roll degrees  #E - HiAERA (GEE-180-180)
11 pitch degrees A - HiMIIA (GEE-90-90)
12 yaw degrees  HE - HAEmaA (GeE-180-180)
BAERERERS (NVEFFEXER
. 0: IFE
13 speed_status - e -
A B~ V) 157
. 2: 2HE
BAEERS (NMEFFEXER
e 0: E%¥
14 lane_status - #HF -

. 1: 2TE

. 2. AT

HAEANRES ((REFHEXFR
15 lean_status - #F - e 0 ¥

o1 fuf

BAFBRTS ((NEEFRAER)

16 bump_status - e - e 0: ¥

e 1. HUE
17 velocity_forward m/s HE - R EERE
18 velocity _rightward m/s #E - A EEE
19 velocity_ downward = m/s A - A @R E
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S BEKEN
- J 4 NMEA Y
wms AW ==L &R 5l iR
20 drive_mileage meters ¥iE - HEMERFPITHER
i 5 HETREMEIZITIRE INS_status {9
21 work_time seconds A - JRppr.
22 acceler_forward m/s? A - HERTAMEE,
23 acceler_rightward m/s? A - A @ R E
24 acceler_downward  m/s? #HE - B A [ 0 3R
25 angular_roll degree/s HE - RRREE, Eﬂﬁ%%mﬁ%ﬂﬁﬁ%M%
- HRE, ERBEREETFEERN
. " HARE, BHAESAmMEENA
26 angular_pitch degree/s HE - S, EEVET R A R
27 angular_yaw degree/s #E - MAREE, EDﬁﬁkéﬁ%Tﬁ%ﬂiﬁﬁ%E’{l%
- HRE, ERBEREETFEERN
28 cs - WAV *5A LRGSR
29 <CR><LF> - T - BiTAEE
2.3.7 BEEIHMER
& 2-46 POODO ZENE
ER%H POODO
NMEA Message 1D BMESAERIMER (BRiHu®)
R -
X FFRIE R A £ X166X25095 & 2 fE IR Ay R FE ENU RE . SR ARIIE
TR HiRmME: 8
LR $POODO, ODOMETER*cs<CR><LF>
$POODO, ODOMETER,VEL E,VEL N,VEL U, cogTrue, speedGKph*CS<CR><LEF>
=45 $SPOODO,0.001*15

$POODO, 11.357,5.32,-16.88,-0.32,162.53,34.40%58
R 2-47 POODO EENE
&S &R BAfF R 5l i

0 $POODO, - string $POODO, Message ID, BK 3} ODO & H
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> BEKEN
-/ 4 NMEA 3
WS B =-L{v] 5 =Bl ik
MAT BRI RERIMEA (BRI A
1 ODOMETER  Km numeric 0.001 or 11.357 g’]%ﬁm%&lﬂ (f: 2
2 VEL_E m/s numeric 5.32 ENU RMAEE
3 VEL_N m/s numeric -16.88 ENU JtmisRE
4 VEL_U m/s numeric -0.32 ENU & L E
5 cogTrue deg numeric 162.53 fiEmE GeE: 0-360)
6 speedGKph  knots numeric 34.40 HhiE
7 cs hexadecimal *15 I IR
8 <CR><LF> - character - B ZE FNR T
2.3.8 AGNSS itz &
#* 2-48 POAID EEARE
ER %8 POAID
NMEA Message ID M AGNSS IREEHIN KRN EEER.
iR {¥7£ AGNSS FEHh B,
SRR E AR A -
IR HARIE: 7
L SPOATID, bm0,bml,bm2,bmn3,bmd*cs<CR><LEF>
il SPOATD, 0,0,0,0,0%4F
% 2-49 POAID AR
WS B =-L{vJ 5 ]| iR
0 $POAID, - string $POAID, Message ID
GPS EEE[HiErE (+i#H)
1 bmO0 - numeric 1

1-32 S B EXJ R bitO~bit31

BDS BD3 EEE [H¥EaE (13
2 bm1 - numeric 2 )
33-63 5 B E XJ 7 bit0O~bit31
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> BEKEN
-/ 4 NMEA 3
wms AW gy B 5l iR
BDS BD2 EfEE LS (13
3 bm2 - numeric 4 #1)
1-32 S B EXT N bit0O~bit31
GLONASS EEE [ (+3
4 bm3 - numeric 8 )
1-28 S P E XTI bit0O~bit27
Galileo EFEE [HiEfD (+3H)
5 bm4 - numeric 16
1-32 S B EXT N bit0O~bit31
6 cs - hexadecimal *15 L8 IR
7 <CR><LF> - character - B Z= M TIF
A -
2.3.9 RTK 3= DEWIER
#* 2-50 POMSM ZEAR
ER %8 POMSM
NMEA Message 1D i RTKIEX TREIZ S BRI RN EHEEER.
R HIFZE S HiEF RTCM MSM4.
X E R A -
AR HIEME: 19
EHLAA S$POMSM, t0,nsig0,nsat0,tl,nsigl,nsatl, t2,nsig2,nsat2,t3,nsig3,nsat3, t4,
nsig4,nsat4,d0,dl*cs<CR><LE>
Pl $POMSM, 167,2,05,167,2,14,000,0,00,167,2,03,000,0,00,9,1*42
3 2-51 POMSM A
Hme AW Eafr -5 =P R
0 $POMSM, - string $POMSM, Message ID
. GPS MSM4 By a1 B B APk 8 k5=
1 t0 sec numeric 167
&
2 nsig0 - numeric 2 GPS MSM4 Xl £ 57 /i 38
3 nsat0 - numeric 05 GPS MSM4 N2 B 2#1
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> BEKEN

- J 4
wms AW gy & w1
4 t1 sec numeric 167
5 nsig1 - numeric 2
6 nsat1 - numeric 05
7 t2 sec numeric 167
8 nsig2 - numeric 2
9 nsat2 - numeric 05
10 t3 sec numeric 167
11 nsig3 - numeric 2
12 nsat3 - numeric 05
13 t4 sec numeric 167
14 nsig4 - numeric 2
15 nsat4 - numeric 05
16 do - - -
17 d1 - - -
18 cs - hexadecimal *15
19 <CR><LF> - character -

N A -

2.3.10 WREBIEER

3k 2-52 PODUA £RAR
H=E3E] PODUA
NMEA Message ID PODUA

Eizipuy

XFFHE AR A

a4

20

© 2022-2025 HiBERK

RENKREBEX T MRERESUARRSHAE.

MRERRAR -
HIEIE: 16

NMEA 1%

Hik

BDS BD3 MSM4 & & B WA 8 iz
#HiEE

BDS BD3 MSM4 XM £ 57 2 8k
BDS BD3 MSM4 & T 2 ¥

GLONASS MSM4 Ry 8 & /& WA 8
f#EE

GLONASS MSM4 3130 & 57 s #4
GLONASS MSM4 2 B 2%

Galileo MSM4 i j&] &% & N FMIE 8 A&
raE

Galileo MSM4 SN2 T2 #5

BDS BD2 MSM4 i jia & /8 INFME 8 i
#oEE

BDS BD2 MSM4 X3l & 57 f %5
BDS BD2 MSM4 & T 2%
AR debug 52

A &B debug 52

KR TR

B ZE FOHRATRF

$PODUA,d1,d2,d3,d4,d5,nsat1,nsat2,nsat3,nsat4,nsat5,d6,d7,d8 tilt*cs<CR><LF>

39
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= BEKEN

-/ 4 NMEA 3
o] $POMSM,0,0,0,0,0,10,4,8,3,6,255,4.5,8,-3.9,1"42

R 2-53 PODUA 2R

wms B By i 5o 7~ H

0 $PODUA, - string $PODUA, Message ID

1 d1 - - - PI#EB debug 158

2 d2 - - - W8 debug 58

3 d3 - - - A &R debug 52

4 d4 - - - AEE debug 58

5 d5 - - - PI#EB debug 158

6 nsat1 - numeric 10 MR %1% GPS V& B 2%

7 nsat2 - numeric 4 MR % 1% BDS3 YN E P2
8 nsat3 - numeric 8 MIR %% GLONASS WM& B 2%
9 nsat4 - numeric 3 MIR & 3% Galileo WM E P £ %L
10 nsat5 - numeric 6 MIR % 3% BDS2 N & B2
11 d6 - - - WS debug 58

12 d7 - - - W8 debug 58

13 d8 - - - A &R debug 52

14 tilt - numeric -3.9 RS EAE

15 cs - hexadecimal *42 SR

16 <CR><LF> - character - O ZEFIRITIF

2311 BEER

iR 2-54 BKCHIP

HE%H NMEA BKCHIP
NMEA $4& ID BKCHIP

REEIMGH ID 5.8 FRE G 1661G. 1661S. 1662, 1662G. 1662T. 1662G_C. 1662G_1I.

#a 1662N. 1662N_S. 1662N_D. 1616P. 1616M,

© 2022-2025 HiBERK 40 UG01-BK166X-C10 V1.9.37



Y

')BEKEN
- J 4
SRR B R A -
R HiRME: 4
515 B $SBKCHIP, chipinfo, chipid*cs<CR><LF>
i $BKCHIP,1616P,544817432AC86505%49

% 2-55 BKCHIP A%

HmS  BW Eafi & =Pl

0 $ BKCHIP, - string $ BKCHIP,

1 chipinfo - string 1616P

2 chipid - string 544817432AC86505

3 cs - hexadecimal *49

4 <CR><LF> - character -
2.3.12IRNSS B fz 2
&R 2-56 POIRNSF EEHRE

=R%HE POIRSF

NMEA Message ID POIRSF

ik Hitl IRNSS {58,

SKEFHYE R A 4166024275 X 2 G R RAR o

AR HEmE: 41

25315 A $POIRSF,sv,sf,d0,d1,d2,...,d35,d36*cs<CR><LF>

5

,55,55,55,55,55,55,56,3D,B1,1C,0*0F

&R 2-57 POIRSF 2 AR

HmS  BW L) &

0 $POIRNSF, - string

1 5 - numeric

2 sf - numeric
3-38 d0-d35 - hexadecimal

© 2022-2025 HiBERK

il
$POIRNSF,
3

2

8B,...,1C

41

NMEA 1%

R
Message ID
SR EE
S ME—ID
96 T

Bl ZEFNHRITRF

$POIRSF,3,2,8B,0F,B5,49,55,55,55,55,55,55,55,55,55,55,55,55,55,55,55,55,55,55,55,55,55,55

Hiik

Message ID

PEY

Fis

FhigdE, M TLM F44
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> BEKEN
-/ 4

ms B

39 d36

40 cs

41 <CR><LF>

Bafy

B ~fi
hexadecimal 0
hexadecimal OF
character -

2.3.13 GAGAN BIC{= 8

& 2-58 POGAMS ZEHAZR

EE%H

NMEA Message ID

ik

SRR E AR A

P 22

5L AR

B

POGAMS

POGAMS

4 GAGAN MSGB3 X5 &..
4166024275 & > 5 HIER Ao

HAEIE: 31

$POGAMS,sv,d0,d1,d2,...,d25,d26*cs<CR><LF>
$POGAMS,45,00,40,00,04,2C,99,FA,40,00,08,30,05,00,00,00,00,00,00,00,00,00,00,00,00,00,0

0,00*7A

& 2-59 POGAMS ZEAZR

wms AW gy -5 5
0 $POGAMS, - string $POGAMS,
1 sV - numeric 45
2-28 d0-d25 - hexadecimal 00,...,00
29 d26 - hexadecimal 00
30 cs - hexadecimal 7A
31 <CR><LF> - character -
2.3.14 i X B EfE R
2k 2-60 POTIM £ RAE
SE%B POTIM
NMEA Message ID POTIM
© 2022-2025 {HiE&ER 42

NMEA 1%

3%
TR EIRE
RIS I

B = R TRF

g

Message ID

PES

Type63 JH R LLHFR

Type63 JHELLAFR, K 4 LEFHZ
RIS I

B ZE ORI TRF
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> BEKEN
= J 4 NMEA 1%
R BK166X 9y GPIO2 | EFAfA fFiH POTIM {58,
SKEFHYE R A 4166024125 X 2 JF IR AR o
AR BARIE: 9
ZEM) 15 BF $ POTIM,Flag, Timebase,Count,Wn, TowMs, TowSubMs,AccEst*cs<CR><LF>
A5 $POTIM,3,0,185,2326,282893000,15,20*65

% 2-61 POTIM (E2AR

R By B 15l £33

0 $POTIM, - FR® $ POTIM, SHE D, BK iy TIM £&H
BitO:

1 Flag - #1E 3 O=IN A G2k

1=If [543 %% (Valid GNSS fix)

A EIXS FFEE, ERiA GPS Time

0:GPS Time
2 Timebase - BE 0 1:BDS Time
2:GLO Time
3:GAL Time
3 Count - BE 185 EFABITER
4 Whn week BE 2326 fah & B 21 /Y B 3%
5 TowMs ms E 282893000 i Z I ZIE R =R
6 TowSubMs ns E 15 fah & B ZI RO R FD 3R 4
7 AccEst ns BE 20 BEMEIT
8 cs - R RvAwEiLl| 65 I8 IR
9 <CR><LF> - FF - B Z= FnIsT R

2.3.15 %5 /F POWER REER

R 2-62 POWERCFG 2%

£R%H8 POWERCFG
NMEA Message ID POWERCFG
R SR POWER RS,
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> BEKEN
-/ 4
SCEFRY B kA X166X25285 K 2 ImHIMR AR -
AR G =)
25918 $POWERCFG,para_1,para_2*cs<CR><LF>
Pl $POWERCFG,1,1*1D

3k 2-63 POWERCFG 52 N%®

He &R B A& =6
0 $POWERCFG, - FRFER $POWERCFG,
1 para_1 - #E 1
2 para_1 - #1E 1
A
2.4 XA

2.41 5K

NMEA 1%

Hiik
A 1D, BK 113 POWERCFG £H

0: DCDC #3{;
1: LDO #=,

0: Balanced &= ;
1: Full Power &= ;
2: Low Power #&=t,

WYMERIEIL N SPOLMSGNMEA datal,data2,data3...\e\n (X166X24115 Kz [ERAGSRKETLERM r\n’)

Blan: $POLCFGMSG,1,1\r\n

FrBarSHEBLL “SPOLCEG’ (0x24504F434647) FHifh, FHERENZHER, BZEREFTEHENSHIH
. HERBEEIWZBEHLLES (0x20) #ToMR. HEZMSEMFEIYN KT,

LIERY EHRZERSSESIRE SoK’, FNEIRME SFAIL .

BEERNISEEAROTAREG MR SELRLFMEERIT. #£EM NavSTool TAR, TASHENE

wSAREXE ‘\r\n’ (0x0DOA).

242 EEE)
& 264 BRRWS

SHERR SPOLCFGRESET, Type

© 2022-2025 fEiBEER 44
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> BEKEN
- J 4 NMEA 193
Pl $POLCFGRESET, 1
ik BERNENR, MEIAER.
HERR A
SHA KA Ei::3%
=R vE il
Type uint8 e 0: AR
e 1 AR
243 MERRFER
5= 2-65 LB KFXR
EHERE $POLCFGPRT, baud, reserved
5l $POLCFGPRT, 115200, 0
ik Ao B s ORAFR, MEEN. £RET BN 249 HREGSEFEABT R
SHERR WA
SHA KA Ei::3%
U QR REER, AJIESEE 9600, 38400
baud uint8 57600« 115200. 230400. 460800~ 1000000.
2000000
reserved uint8 EIRS) S

R AT EUVNNEERREMHENEE), AUF SOk’ 5#F ‘SFAIL.

2.4.4 I ERESNEMIN B 5 H IR
& 2-66 MEHBHIIIR

SEHEREE $POLCFGNAV, navRate, measRate

=15 SPOLCFGNAV, 10,5

© 2022-2025 1EiEER 45
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navRate

measRate

NMEA 11

RERERXTMNERMLER, BHER (N2/) FER. £EXET
POBT 2.4.9 MRTFHLSFAB .

L YNE s

RE ik

ding AR, WHEEE 1. 5. 100 20 (Bf:
Hz)

ding MBS SRR, ATEESERE 1. 5. 10 « 20

(8f: Hz)

2.4.5 figE NMEA EE@H

& 2-67 ILE NMEA B2

HEMER

B

© 2022-2025 HiBERK

$POLCFGMSG, msgClass (0) ,msgID, msgCtrl
$SPOLCFGMSG, msgClass (1) ,msgRate

SPOLCFGMSG, msgClass (2) ,msgID, msgRate, msgOrder

S$SPOLCFGMSG, 0,2,0
SPOLCFGMSG, 1,5

SPOLCFGMSG, 2,5,5,1

X166X24451 K Z RMIMRASIFE — D FRI 2 MAXEE;
L& NMEA fiifFx. ER. JifF:

B—PFRI O, HEBWA msgID, msgCtrl, FHE{URHIERR
NMEA i P XA e A Tz hlia iR . AREURY 24.9 B{RF
WA AR. A msgCtrl HAEHER 0K | M ME.

f5]: SPOLCFGMSG, 0,2,0 %M GSV &AL
f5): $POLCFGMSG,0,2,1 ¥JF GSV EA%HH

F—NFEANIE, HEB#HA mnsgRate, FAFES A NMEA B %
HEEIER. BRIER (Y2F) BEN, HFESESREE Flash ffF
XBB. EHFAE NMEA BAEaE T RES KXEFRE NMEA &5
Ho

f5: SPOLCFGMSG, 1,5 NMEA ¥+ #EEK A 5Hz

f5]: SPOLCFGMSG, 1,0 XHEFE NMEA iEa)kH
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> BEKEN
= J 4 NMEA %
F—NFERN2E, EEMA msgID, msgRate F1 msgOrder, FRIAEXS
Rz msgID §91% NMEA BRI SR WEIF. 2, BAl msgID 32
# GGA/GSA/GSV/VTG/RMC/GST/GLL/GMP/GFA/ZDA +1f.
fB: SPOLCFGMSG, 2,5, 5,1 B% RMC IEAIIHLHINEJ SHz, RINfF
HEHRE L.
JHEKR LN Tl
SR E it R
miE, 0, 1, 2
s 0 FyEHIE— NMEA EafmHS5
o
msgClass uint3 © 1t EHIATE NMEA BHEQNE LS
R XA NMEA E6%HH;
e 2: BIMRHIE—% NMEA EFEQLm
KMIFFF o
msgClass=0 F1 msgClass=2 {F
¢  0:GGA
d 1: GSA
e 2:GSV
e 3:VTG
. 4: CNR
d 5: RMC
¢ 6:CLK
msgID uintl6 e T7:POL
J 8: THS
i 9: ANT
i 10: JAM
o 11: INS
. 12: GST
. 13: GLL
. 14: AID
. 15: MSM
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msgCtrl

msgRate

msgOrder

2.4.6 LB EFEHR
R 2-68 LEBEEEIMNR
e

5l

sysMask

© 2022-2025 HiBERK

uint8

uint8

uint8

SPOLCFGSYS, sysMask

SPOLCFGSYS, 11

NMEA 1%
. 16: GMP

msgClass=0 F{E

2 msgClass=0: FoxBEMITHIFTF X FAE
—% NMEA iEf). 0: %H; 1: §TFF

msgClass=1 F1 msgClass=2 {F

% msgClass=1, MNREEF 1. 5. 10 20 (&
i Hz) , FREH ME] NMEA EQ)HHE
X, MREE 0, WEXHARE NMEA #HH

2 msgClass=2, FRXTEN NMEA 154

(msgID) Hath SRR BITIRS], AIE 0.1+
0.2. 0.5¢ 1. 2¢ 5. 10« 20 (#5{ Hz)

msgClass=2 FH{#FH :

¥ msgClass=2, TRy NMEA EA)%% L IFF
BATHES, FIECE 1~128; 0 RERIAE, &R
] - ERTA N i L

MEBEENR, BHER (A21) FER. £REAIEY 24.9 MRE
WRHABY.
LU
EJit) ik
BEREE, YNEEFUNEN | NFRZ
SR

uint32

48

e {f 0: GPS L1
e fi 1: GPS LS5
e {i 2: BDS BII

* {% 3: BDS B2A
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49

i
i
i
iz
iz
i
iz
iz
iz
iz
iz

i

12:
13:
14:
15:
16:
17:

NMEA 11

. BDS_B2B
: BDS_BIC
: GLO Gl
: GAL_El
: GAL_E5A
. GAL_E5B

SBASLI
IRS L5
BD2_B2I
GPSL2C
GLOG2

BDSB3I

LA 2 R A B -
$POLCFGSYS,39

REESH

GPS_L1,GPS_L5,BDS_BII,BDS BIC
2.5 HAHFIMAN, FEINHERE
$POLCFGSYS,27H

% [E F$POLCFGSYS,39

REESH

GPS_L1,GPS_L5,BDS_BI1,BDS_BIC

BHYH - AERN, RRERBESEM
EABRRIKAR—ES. NBANKEST
R RS R+ - B AT

5, $POLCFGSYS,5+
'5'%fR BDS_BIC LE4%4L, WS AEREE
SEMEFREBICES
5140, $POLCFGSYS,6-

'6'Xf Rz GLO_G1 EE#¥fi, e AERERE
SEM EXH G ES
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24.7 i RTCM
= 2-69 i & RTCM

HERK

i

o
B
[

Tié
iy
B
H

%
£
Iy

msmType

msmRate

ephFlag

2.4.8 THHETE IR

R 2-70 THEEMR
HEER
B

ik

s

lly

HEKE

v

© 2022-2025 fEiBEER

NMEA 1%

SPOLCFGRTCM, msmType, msmRate, ephFlag

SPOLCFGRTCM, 0,5, 0

BE RTCM, M EIAER. £MEALUEN 249 RRESSEIAER.

FE: BHMERNREE S nsnRate SN 4/NTFEF BN 45T
MfRE SRR (B4 A E F AY Working Rate)

YL i

=S

uint8

uint8

uint8

SPOLCFGPTSYS

SPOLCFGPTSYS

B

50

ik

RTCM S48 25

s 0: MSM7

s 1: MSM4

MRHHEIFRIZERN 0, NKHF RTCM %
t, A28 msmType 1 ephFlag S5,

RTCM Hd3is, miEssm 0. 1. 5. 10,
20 (#a{: Hz) »

ZSHN H/NTETEEN LaNREME
(BNEAN AR & A Working Rate)

« 0: XHEFREH

s 1 fIAERRE

, REERHMEEESE, 5] $POSYS BM:0x000021EF
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-/ 4

249 REFERE
® 2-11 (REFERE
HERR

i

HERE

2.4.10 lL B EI5 4R
% 272 REEHAIR
HEER

B

Longitude

Height

2.4.11 BE PPS
*= 2-711 ig & PPS
I
=6

ik

© 2022-2025 1EiEER

SPOLCFGSAVE

SPOLCFGSAVE

REFERRE, A

LU

NMEA 11

SPOLCFGBASE, latitude, longitude, height

SPOLCFGBASE, 30.064146,106.228056,21.15

MEEGANR, TAAN. £RETUEY 24.9 HRESSHEIER.

B
et
double
double

double

Eiiipuy
EUh L5 A AR
BIL 2R AR

U R AT

SPOLCFGSTS, stsMode, pulesMode,

outputType, pulesInterval,pulesWidth,cableDelay

$POLCFGSTS,1,0,0,1000,10000,-100

WREPPS 5, BHER (W27 FER. EXETUBEY 2.4.9 IR
REGSHIABR.

51
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Tié
iy
B
H

w
o
iy

stsMode

pulesMode

outputType

pulesInterval

pulesWidth

cableDelay

2412 ERRARER
% 272 EHRKER
RN

B

HERH

© 2022-2025 HiBERK

YL i

xm

uint8

uint8

uint8

uint32

uint32

intl6

SPOLCFGPTVER

SPOLCFGPTVER

NMEA 11

ik

sts B, SRERRTHER.
EIL RS AN

0: M4

1: EBESER

2: BEMNEER (FEXHR)
3: PERNER (FERELFR)

PPS BiORIERET, AIRCIAT:
0: EFG

1: TR

PPS B, AIACIEIN:

0: ENEREHEEERHS
1: —HHE

2: #H

PPS fxoja B =), AIERSEE (0,
100000)

PPS Rk E(BLHMAY), ATESERE (0,
100000000)

PPS FEIR(BA{L:48FP), AIficSem (-32767,
32767)

EIHYFIRRASE, X166X24335 &2 EHIBRA £

B

52
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-/ 4 NMEA ¥
2413 i B =L NHER
*x 2-73 il E ATE
HERRR $POLCFGATE, mode, param0
Nl $POLCFGATE, 1,11
ik FeEFZNIXE, SBEIAER, A0 7F Flash, E4/15%K%
HERA WA
SH# 3t iR
0: ATE mode off
mode uint8 1: ATE CW output(Fe B iZHE 5, N CW
155 Power & CNR UFZIL7E GSV i)
£ ATE CW output mode v, EX AN CW
G-t YR
Bit0: L1 1575.42MHz
Bitl: B1 1561.098MHz
Bit2: G1 1602MHz
param0 uint8 Bit3: L5 1176.45MHz
Bit4: B2 1207.14MHz
flan:
¥&ELl: SPOLCFGATE, 1,1
& L1+B1+L5: $SPOLCFGATE, 1,11
KMET SRS $SPOLCFGATE, 1, 31
2414 RREMRE Mincnr {&

& 2-74 i28 Mincnr

SHERT $POLCFGMCNR, mincnr

5l $POLCFGMCNR, 30
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mincnr

2.4.15 BHS S GNSS R&HTE

NMEA 1%

RESS5@MEMNRE/NCNRE, KT mincnr WEERSSEEMNEH,; 3
BIAR, £XEAIABT 249 NREFEREGSIFABEY,; X166X24385 &

Z EHIRRA AR

LU

]

%

uint8

R 2-75 33ZEL IMU 3] GNSS XL+ E

HEMER

B

SPOLCFGIGLA

SPOLCFGIGLA

ik

TS 5-40dB

BN GNSS R&ATE, BB E| kS EHE POLCFGIGLA SHE .
A

Zam L TE X166X25275 B2 EHIBR ZS & R4

LU

& 2-76 ILE IMU 2| GNSS XL E

HERK

B

o
B
S

i
i
B
I

%
£
Iy

lever arm x

lever arm y

© 2022-2025 HiBERK

SPOLCFGIGLA, lever arm x,lever arm y,lever arm z

SPOLCFGIGLA,0.83,0.21,-0.52

Bl & GNSS R&ATE, KX 249 MREFHCENBERT FIRER.

3 AL A
Zame

WA
A

KR

double

double

54

£ X166X24445 T 2 [ HI AR A A 38 o

ik

HEEHERRAIIENSE,

i m

HEEHERAENSE,

{iI m

SEE(-10,10], B

SEE(-10,10], B
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lever arm z

double

2416 REHSSNMERRENITE

]| 2-77 =W IMU B3 HOFFE

HEER

BNl

% 2-78 iUE IMU 2| #EHHFrEs

HEMER

B

lever arm x

lever arm y

lever arm z

© 2022-2025 HiBERK

SPOLCFGIOLA

SPOLCFGIOLA

HEEHRERATENSE,

{iI m

NMEA 11

SEE(-10,10], B

R ENREATE, BRIt aSEHE POLCFGIOLA SHE .
ZASTE X166X25275 K2 [ERIARA £ 3o

LU

SPOLCFGIOLA, lever arm x,lever arm y,lever arm z

SPOLCFGIOLA,-1.81,0.24,0.90

MBFENRIERITE, LXK 249 WREHSEBERA FIRER.
ZASTE X166X24445 T 7 [ RI AR A & 3

LU

xm

double

double

double

55

ik

HEERERAIENSE,

i m

HEEHERAENSE,

i m

HEEHARATENSE,

{iI m

SEE(-10,10], B

SEE(-10,10], B

SEE(-10,10], B
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S BEKEN
- J NMEA 3%

2.4.17 REASSHT IMU 2 £
& 2-79 R IMU B ER AR RRE M
HERR $POLCFGICAX
1 $POLCFGICAX

RN IMU 225, ZEWIEI < /a5 POLCFGICAX SHE.

Ei::3%
ZASTE X166X25275 B2 fE IR 2 A 30
HEKA WA

= 2-80 it & IMU EER MK RRBT
HERT SPOLCFGICAX,axis forward,axis rightward, axis downward
A5 $POLCFGICAX,-1,-2,3

FLE IMU ZRHE, KX 249 NREFHSEMBRER T HFRES.

i3
ZA S X166X24445 K 7 [EHIAR AN AR
HEKE LU
SHZ it R
HARTEAM IMU RN LEXR:
1: IMU By X %;
-1: IMU 9-X #h;
axis_forward int8 2: IMUBY Y #h;
-2: IMU g5-Y #h;
3: IMU B Z %;
-3 IMU §9-Z #h
axis_rightward int8 HAEA@MM IMU RN ZRER
axis_downward int8 HAETEH IMU B EEXR
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NMEA 11

2418 MEAHSSM IMU L RKEH

& 2-81 B IMU B ERERN RRKER

HERK

BNl

HERH

SPOLCFGICMS
SPOLCFGICMS

L IMU MEMRERMER, BEBVIKE &< EHL POLCFGICMS 3H
=

IENO

ZA ST X166X25275 R 2 IR ARAE R

A

& 2-82E IMU BERENRRIER

i
i
B
I

\\\»
o
iy

misalignment_roll

misalignment_pitch

misalignment_yaw

© 2022-2025 HiBERK

SPOLCFGICMS,misalignment roll,misalignment pitch,

misalignment yaw

SPOLCFGICMS,-3.2,2.56,7.31

fE IMU MERNRELER, X% 249 NRGGSEHBRERAARE
Ao

Za R TE X166X24445 T 7 R BI R A £

WA

RE ik

double ETFHAEAETHAEFR, IMU Sai@ihie
BHRERE, SEE[-45,45], B degree

double ETHEATHEFR, IMU 524 [@Hhe
EWNERERE, SEE[-4545], Bl degree
ETHEATHEFR, IMU ST akie

double

HMRERE, SEE[-4545], B{I degree
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- J 4 NMEA %
2.4.19 i B4H45S4n DEBUG HiEm:H
#* 2-83 fic® DEBUG HE5HH
HEMER $POLCFGIDBG, debug mode
5l $POLCFGIDBG, 1
B XREESSHEL debug S, ZHER. £RF o 2.4.9 R
ik HFRRABR.
ZASTE X166X24445 T2 7 [ R RRA & 3
HEKA WA
SHE it ik
HESMBESHE X
debug_mode uint8 e 0: xH
e 1 fTH
2.4.20 RBHESHTIEER
3R 2-84 RS S LIEER
HEMER $POLCFGSINS
ENL $POLCFGSINS
. B & SR TEE, Bl et &< Bt POLCFGSINS JHE .
HIL
ZASTE X166X25275 B2 ERIAR A&
SHEZA WA

R 285 MEHASMIEER

HEMER

B

Eizipu

© 2022-2025 1EiEER

SPOLCFGSINS,work mode,sensor data mode,odometer mode
SPOLCFGSINS,1,0,0

RBHS SN IEER, B 249 BRESSLNEREFEER.
ZA S X166X25275 Rz EHIAR AN AR
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Tié
iy
B
H

\\\»
o
iy

work mode

sensor_data_mode

odometer mode

2.4.21 Fe B BA R E
® 2-86 L EREKALATE
HEER

oLl

ik

Hour

© 2022-2025 HiBERK

uint8

uint8

uint8

ik

NMEA 1%

HESMIIERENIRE

0: XHHEESM

1D BRBRFEMRERR
3: REBRERN

L]

RSBREFRELIRE
0: {EANBEIEIR
10 ERASBEHER, FiabEINE
20 fERIMNREIRR

L]

BREUTIERARE
0: XHERRIT
1 RBREROPET
2: BEFRHIEEREN

$SPOLCFGTIME,Y ear,Month,Day,Hour,Minute,Second

$POLCFGTIME,2024,12,26,6,40,12

BRI, HWARRER UTC, %<7 X166X24525 K 2 [FHIM

KERK.
B
KR
uint32
uint32

uint32

uint32

59

. UTC Bfa],

: UTC BYig],

: UTC BYig],

Ay

UTC Rja],

SEH

(1980~)
(1~12)
(1~31)

(0~23)
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- J 4 NMEA s
Minute uint32 4 UTC BtjE], SEFE (0~59)

second uint32 : UTC BfjE), SEE (0~59)
2422 XK AIEBIER

& 2-I3RBLAERER

THER $SPOLCFGPTEPH
w5l $POLCFGPTEPH

b REVHRTEFER, RTCM Bk, X166X25255 &2 ERI AR AN Ao
SHEZE WA

2.4.23 iR POWER IR

F 2-74 = H POWER RS

HERR $POLCFGPTPWR
N $POLCFGPTPWR

ik EIRHFISH B Power AR E, X166X25285 K 2 FEHIMASE Lo
HERR WA
2424 WxEH BRE

R 2-72 REHT RE
HEER $POLCFGSDEFT

N $POLCFGSDEFT

o WS HTRE, X166X25295 B EHMIAL . XEWEMREN TH
o EHHRE, BISSERRENRESHIREE TREFHRE.

SHEKR LU
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v/
!

E

BK 1%

w

3.BK MY

3.1 BK X EFERFR

BK166X EWHZFAEXHNEH BK M5 ENBRE. ZMEBEUTEERFR:
c RREEEZE - £ 8 LEF"RFEE

+  CRCHKE - [ CRC-16 THKE

© BRI - A 2 FREREREEEE (MTYPE #1 STYPE)

3.2BK pz5Hy

3-1 B7"7 BK thiMAIMiLEH.

B 3-1BK %t

Sync Flag CRC Checksum CRC Checksum Range
SYNC SYNC CRC CRC LEN LEN
FLAGO FLAG! MSB  LSB STYPE  vss  LsB FAYECAD
K Header 8 Bytes | DataPaylobad ——>
MEIA— 8 FTMEHL (Header) Fi8, AHEIE. MEMAIXTTT T R/ N5
5% 3-1 BK pigsts
FhIRF FE BiHA
0 SYNC FLAGO AHRFS 0, —E=Z 0x42 ‘B’
1 SYNC FLAG1 AHRFS 1, —EZ 0x4B 'K
2 F¥5# CCITT CRC16 h 8 MSB Et4%FE34y. CRC Kl FIsEmE A
5 CRC MSB F E_’J H EEAFER 4 RBFEEIE
3-1 FirRe
3 CRC LSB 2 F¥5# CCITT CRC16 hi 8 LSB ELiFER4Y.
4 MTYPE 2 F3 2 FEEE ID I RTES.
5 STYPE 2 F%H 2 FHEE ID RAFREER.
= 4 = sb-%:3 il eSSt 1. & 4 R
6 LEN MSB = 4 MNFRNEREAEINF, §5E—FEEREM K 4 fiskm

HERFKER 4 MSB l:l:fho
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8 to [LEN +7]

BK 1%

HEHWIKER 8 LSB ttFf. HEHHKEAREHE SYNC FLAG.

FB BiEA
LEN LSB
PAYLOAD

7)o

3.3ACK #iAER

HHEBREAEEIEC RN, BEIISRFBEENLZE—5 “ACK #IA” HE, RPHESERER.

BEAAER “ACK I\ HESEWEIHERKXMEE, RZHE MTYPE EERKE HEMEM £ 1,
STYPE 5EWEIHEMRE, EEERKEATENT.

3.4PNT EHE

3.4.1 NAV

5\ l§\

% 3-2 BK_PNT_NAV

HESHE
Eizipuy
& 1 hR A
s

HEEN

>
0}
B
[

+
o
o
£

o

N

HiER
uint16
uint8
uint8
uint8

uint8

© 2022-2025 1EiEER

BK_PNT_NAV
MEMNE. WE. EHE. PERSS
X166X24335 = M5 kA

sk MTYPE

0x42 0x4B 0x41

EEf51 B

63

B
ms
sec

min

STYPE

0x0

CRC. MTYPE. STYPE = LEN FEHEKELER.

B TRASXEFEBENEEEE, AUEMKE (CeF: 0-1024 ¥

LEN (575)

60

Z% (e 0~999)

© ® (GEE 0~39)
: 4 (GeEE 0~59)
D B (GERE 0~23)

: A (EE 0~31)
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11

12

uint8

uint8

uint8

uint8

uint8

uint8

uint16

© 2022-2025 1EiEER

0.1

flags

numSV
NEBBRERT

Version

GNSS system
bitmap

64

mon

BK 1%

UTC i¥jEa: B GemE 0~12)

UTC BfjEl: 4 (M 2000 25, 0 24
R 2024 )

Bits 0...2

0 = no fix

1 = dead reckoning only

2 = 2D-fix

3 = 3D-fix

4 = GNSS + dead reckoning combined
5 = SABS or RTD fix

6 = RTK float

7 = RTK fix

Bit 3
0= fRRkERHE
1= RRHBER

Bits 4...5

0= ZHZHKRT 120s;

1= ZHZTH/NT 5s;

2= ZHBHIFE 55~120s Zja];

3= T
Bits 6...7
0= AfELR
1= BHAH

2 = {HERR R B
3= NEAR
25ENNIEER
PDOP

Version of PNT

GNSS system bitmap:
Bit0:GPS_L1
Bit1:GPS_L5
Bit2:GPS_L2C
Bit3:BDS_B1I
Bit4:BDS_B2A
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14

22
30
32
34
36
38
40
42
44
46
48
52

56

uint8

uint8

float16

float16

float16

float16

float16

float16

float16

float16

float16

int32

int32

int32

CINO

svNumber

hAcc
vAcc
sAcc
hAcc
velN
velE

velD

R

m/s
deg
m/s
m/s
m/s
m/s
deg
deg
deg

mm

BK 1%

Bit5:BDS_B2B

Bit6:BDS_B3l

Bit7:BDS_B1C

Bit8:BDS_B2I

Bit9:GLO_G1

Bit10:GLO_G2

Bit11:GAL_E1

Bit12:GAL_E5A

Bit13:GAL_E5B

Bit14:IRS_L5

Bit15:SBS_L1

MRNNAIRB R 1, F"RZESFEEE.
S SR C/NO 1 svNumber. (&
Kt 8 MES)

MRESFrE, B¥HmLFEH C/NO. 84
EEMFiREIEMNFEY C/NO. ZERH
E/NEEE—N (%233 E58RERE
2)

LB EE

KPR EMIT

EEBEMIT

REBEMIT

A E T

NED JdtmEi%E

NED ZMERE

NED @ TEE

HhiE (2-D)

fii@ (2-D)

ZE

G5

ek

E:floatl6 Jy IEEE754-2008 ) HHEE . AREER —#HHZREBE="FRERE: —D 1 UFSFR, FAE
&5 MR, BYRETSMEXNATREREELRBE, 10 LHREEZLEBEIE).
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3.5 ZUAELBEH<S

MERUAIMNEARER, BEEEFAX, 10 mARE, FHEX, BUVKAGR,

XHY, EUCRAARTRAMNMEX G SHITERIE,

—HEBFREPNEESS, 23 FREMER—AEENEEEESH.
® 3-3 BENEEHISTIER

EREMR HE ID ik

REERVEE BK_USRCFG_SET RE—NEANERNEE S

REEIWA A E BK_USRCFG_GET EE—PEANERNEESH

3.5.1 REZPYIRE

BK_USRCFG_SET HAFiRE—REFHEEIIEESH.
SPAGNEEVEEFEQERENE ID UAHE.
AR APREREVEN SEFREVIFREE TR, BHATEESRE.

% 3-4 BK_USRCFG_SET

BK 1%

SRR R H AT AL

HEKRB BK_USRCFG_SET
iR BE—PEERZEENES S
& fFhR A X166X22475 =% DA AR
. ZHSEYEHEEIA ID UAENEMEKYIEEHRTIEE. BRERINBEVIISER.
’ SR RIS GenCmdHex T A4S,
3k MTYPE STYPE LEN (%)
/ﬁ %\%m
0x42 0x4B 0x26 0x02 12
ABHIR
FHRE HIEER ;7] ZFR BAfY ik
. Version
0 uint32 - dentifier - REE
REME ID
4 uint32 - Config ID - RSN XA USEREER JASON
XA
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REIMEME
. Parameter .
8 uint32 - Value - BN RCEENE XU S ER B

# JASON .

3.5.2 BB E

BK_USRCFG_GET HFEM—1MEGHZEENEES . BENERRIZG SRR BERNBN N MR EIREZAF
Mo

ER— P EANEEEEFEEERENE ID. BK_USRCFG_GET @R EREWANL, FTUAENM AT LATEEK
&GO (ENERHZGSH ACK #iING<S) B EHITE SR,

% 3-5 BK_USRCFG_GET

HELHE BK_USRCFG_GET
Ei::pu FER— AR EETIREES
B B A X166X22475 DG AR A

ZoBURHEEME ID MERYTRRANRE. ZERYEE ACK HIVHERRESH
&% =8

R EIUFER GenCmdHex TER=£644.

Sk MTYPE STYPE LEN (%)
/ﬁ %\%m
0x42 0x4B 0x26 0x03 8
AR
FHR% R EE 51 2R B iR
. Version
0 uint32 ) Identifier ) R
BREME ID
4 uint32 - Config ID - ZIRE B XA USEREER JASON
o

3.6 _ﬂﬁ l‘{.il-1l=llt_.\

—RMEFEEBRERT RMNSSHBRRERUL—RERSHE, SFHTREE), BRULIXMEMRRFREN
MigHE—REEE. EAN—MMUEEENT. —RUEEENETRLREE Flash f, ERENERHSTLUBRKRH
EEEEALHA Flash AR,
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%E 3-6 ﬁﬁﬁ —%'&1§I§\
EREM
RERA <
BEiFE

EUHLE 5N
BEEAIER

KRB KA AR A
RERBNE
REEWALATE

BERAIE KRB B
®E NMEA Zgih

REEEYEE
BRI E
feRkeR RIa iR

3.6.1 {KERH<

HE ID
BK_PWR_DeepSleep
BK_CTRL_Stop

BK_CTRL_Start

BK_CTRL_Reset

BK_CTRL_GetVersion
BK_SETTIME_PresetPpb
BK_AGNSS_Time_Inject

BK_AGNSS_Request

BK_CTRL_SetNmeaBm
BK_CTRL_CIrNmeaBm

BK_Rcv_Save_Setting
BK_Rcv_Setting

BK_Sensor_Output

Z= 3-7 BK_PWR_DeepSleep

HEXB
Eizipuy

& 1 hR A

© 2022-2025 1EiEER

BK 1%

Hiik

fEEBA B AR ERE AT S REHR BT
fFIEEBAIRIIER TE
EHEBINAEFIEEXTERARESTE

EHEENEEREERERENRS, ZH<SA A FIHT
AR RBEIN

BIHRBUEBHIAI AR A

FEIRBREVMTE

REEWAHHIRT[E]

B IR E L IR K E BN B A B K o <
AERWBEATRE NMEA X BHEEERE, ZRED
A& Flash FHPREFEEFNHEXRE, ERRFRRE
71 Flash A PERERFESENIRE

R LRIEWYIACEE) Flash

EREEEE

it IMU 228 RIGETIE

BK_PWR_DeepSleep
HEASRE BRSNS & B IR B AR

P T PFR TS TR :
© EfmEE FOARI) - HEWHES O ERENEREHE R T AR
© IFRYERMERE: HEWWIAE RTC IHAY 2R EIRY /5 A LAKARE

3k MTYPE STYPE LEN (%)
0x42 0x4B 0x00 0x03 8
{4 IR
68 UG01-BK166X-C10 V1.9.37



Y
= BEKEN

0 uint32

4 uint32

3.6.2 EWAHFIE

% 3-8 BK_CTRL_Stop

& 1 hR A
pEd

HEEN

Bl

© 2022-2025 1EiEER

Rt

BK i

BOEMHMREMRER (+758tH)  424b 51 0500 03 00 08 00 00 00 00 00 00 00 00
ROEMHWREE: B0 EWEEEEEER T AREE

THAY B LR

ITAYSSMARE (+ i) : 42 4b 7323 00 03 00 08 80 00 00 3¢ 00 1e 00 00 (TLfE 60s; FKER
60s, FHAECERFE flash KAL)

EE51

BK_CTRL_Stop

fFIEERBARIER T

B

Wake/Work
Duration

TimerCnt

B

cycle

Eizip

MREE IR B -

s 0: BHmME

o dE0: ifAIERME

SHIH bit[0:15]: RoRITEISSMRER 2 5
166X TIERIRTIE], 41 s;

1 BESRELE flash b, Z BRI
2RMEE N B EAEE, ANEEEHIE S

A
< o

HEFITAERMA R, 32K AR, 2
R ERREREE. (32768 4> 32K [FH]
A1)

EZHIEER, BUNSEATEHIERRS, HFEFRMEER BK_CTRL_Start IUSMYE fthes
4, OABWE| BK_CTRL_Start 744k T 1.

%

0x42 0x4B

MTYPE

0x02

(+75i#%)) 42 4b da 58 02 01 00 00

69

STYPE

LEN (5%5)

0x01 0
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3.6.3 EWHLE BN

% 3-9 BK_CTRL_Start

SHE%HE BK_CTRL_Start

BERIZEEANESTE (WRZASEFIETHE)

LR B4 BK_CTRL_Stop #&fEf. BUAERT, BUME FRELAMFHTE, TRT
B SRR

ERESTEN .
&3 -
SHES % MTYPE STYPE LEN (=)
0x42 0x4B 0x02 0x00 0
A5l (+75#%]) 42 4b ed 68 02 00 00 00
3.6.4 BN ER
3 3-10 BK_CTRL_Reset
HEEE BK_CTRL_Reset
iR ML EITREN
EREI TN X166X22332 =S RS
%3 -
Sk MTYPE STYPE LEN (F%)
/ﬁ %\%m
0x42 0x4B 0x02 0x05 8
. SCELA B EIThAE ClearFlag=1 (F753#4%]) : 42 4b 1c 6b 02 05 00 08 00 00 00 01 00 00 00 01
15
SCHUEE EIThAE ClearFlag=0 (+7<i%]) : 42 4b Oc 4a 02 05 00 08 00 00 00 01 00 00 00 00
AR
FHm% HIEER [t 2R ==X{v] ik
0 uint32 - WaitTime b ZERE, A # GEE: 1-30)
o 1 ERSHEEE, LU
BIThgE
4 uint32 - ClearFlag - . N -
o 0 FERSMEIE, TSR
EThAE
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3.6.5 FREERALRR A
Z 3-11 BK_CTRL_GetVersion
HE%H BK_CTRL_GetVersion
g REUZHLI A, BRI EEZREZELRR, BERilasE ACK HINEHEFRERASEE
ERESTEN .
&F
3k MTYPE STYPE LEN (F1)
SR
0x42 0x4B 0x02 0x07 0
HEEHE (+7<t%]) 42 4b 68 f8 02 07 00 00
3.6.6 XEEKN W=
& 3-12 BK_SETTIME_PresetPpb
HEKRB BK_SETTIME_PresetPpb
iR IRER ppb BAIREEWAIHIGZE
ESRESTEN -
#23F -
Sk MTYPE STYPE LEN (F)
/ﬁ %\%m
0x42 0x4B 0x18 0x02 8
R (F75i34%]) 42 4b a5 b4 18 02 00 08 00 00 00 00 00 00 00 00
AR
FHRE HIEER ;7] ZFR BAfS ik
0 int32 - Drift BRSIA ppb BAMNBEE
4 uint32 - Range ZRFSEL ppb BAURHETERE
©2022-2025 {E@ER 71 UG01-BK166X-C10 V1.9.37



Y

> BEKEN
— /4 B X
3.6.7 X E PR
= 3-13 BK_AGNSS_Time_lInject
SHE%HE BK_AGNSS_Time_Inject
g LN T &R 8 $3E
ERESTEN .
EAN GPS Z%RfE (GPST).
%3 BK BESCHBRE, /INmlfFLE.
s ERME GPS #1 UTC ZRTHIRFIBEFD.
3k MTYPE STYPE LEN (F1)
/ﬁ %\%m
0x42 0x4B 0x18 0x03 12
ABIR
FHRE HIEER L 151 ZFR BAfY ik
0 uint32 1 Week - GPS R a3 R I EE B %1
4 uint32 1 Msow ms GPS K& ERN=ZFEB o
8 uint32 1 Leap sec UTC R iER B #REXE
3.6.8 WM IE K BhEHE
% 3-14 BK_AGNSS_Request
HE%HE BK_AGNSS_Request
iR | _EfAIER AGNSS #HBhEIE
ESRESTEN .
s BK BESCHEIRE, /NEIRFLi%. A2 Lat_deg 5 Lon_deg #iiE, RII2ZA653K
: OSBRI EFH A TWET RENEHEE.
Sk MTYPE STYPE LEN (F1)
SHE
0x42 0x4B 0x1C 0x00 12
R (+75i3%]) 42 4b b0 ab 1c 00 00 Oc 00 00 00 Of 00 00 79 18 00 01 d8 a8
AR
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FHRE i EE i 2R ==L (72 R
iR, BREZIEREMAK GNSS &
%
e {1 0: GPS
0 uint32 - Bm_request - . 7 1: BDS
+ {1 2: GLO
e {1 3: GAL
. GEMEANSN, tkflA 1/1000, BISE
4 int32 1/1000 Lat_deg deg L 0.001 Rl (Hah )
ZEUE RN, Vg , BI&E
8 int32 1/1000  Lon_deg deg BECAE R, LBI% 171000, RiRE

PA 0.001 EREfy (ERAMER)

3.6.9 {2 NMEA 4
3% 3-15 BK_CTRL_SetNmeaBm

HE%H BK_CTRL_SetNmeaBm

FERMERATEMN NMEA MYERETHESRE, RRBRANKE Flash hAPERERFEEHH
MAXRE, ERERREN Flash FHPRERFEENRE

FE e B A X166X2316X 5 AF R A

Ui, SMRENEFRREZRBEMNNIEAFEIH, TRENLLFHEEMNEEIRZZIT.
BALEFMNRE SRS EAMERXRIT:

e {1 0: GGA
{if 1: GSA
{7 2: GSV
{if 3: VTG
i 4: CNR
e i 5. RMC
« fif 6: CLK
- pad « fI7: POL
« i 8: THS
. 2 9: ANT
. iz 10: JAM
. 2 11: INS

«  fI 12: GST
« fu 13: GLL
« {I 14: AID
« fi 15: MSM
« {I 16: GMP
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0x42 0x4B

BK i

MTYPE STYPE LEN (ZF%5)

0x02 0x08 4

(F7<3t%]) 42 4b 52 b1 02 08 00 04 00 00 00 3f

Z&R 3-16 BK_CTRL_CIrNmeaBm

& hR A

pEd

B

© 2022-2025 1EiEER

BK_CTRL_CIrNmeaBm

AERHBRATED NMEA i BRHEHEERE, ZRERFKRE Flash fHPRERFEEHSH
HAXRE, ERERREN Flash fFEFRERFESMRE.

X166X2316X PUfEhRAs

SMRENEFRASXREENNEAFERNTF, PRENUEFANMNEARZZM. AL
FMRE SR ENIEGRRNT:

%

iz
i
iz
i
iz
i
iz
i
i
iz
i
iz
i
iz

i

0:

—_

© 0o N o o b~ w N

10:
11:
12:
13:
14:
15:
16:

0x42 0x4B

GGA

: GSA

GSV
VTG
CNR
RMC
CLK
POL
THS
ANT
JAM
INS
GST
GLL
AID
MSM
GMP

MTYPE STYPE KE (F%)

0x02 0x0A 4

(+7s#%) 42 4b 52 b1 0208 00 04 00 00 00 3f
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3.6.10 (REFERWYKLE
Z 3-17 BK_Rcv_Save_Setting
SHE%HE BK_Rcv_Save_Setting
it RELATERYIEEZ Flash.
EIEYTEN -
&F -
HESH 3k MTYPE STYPE LEN (&%)
0x42 0x4B 0x26 0x04 0
PN (+758E%]) 42 4B CC 17 26 04 00 00
3.6.11 Eeizf i &
Z& 3-18 BK_Rcv_Setting
HELHE BK_Rcv_Setting
Ei::pa BB R E
B AR A -
=pud -
3k MTYPE STYPE LEN (%)
B
0x42 0x4B 0x26 0x02 8
NI

"0 Type". "RF Band". "Voltage". "Baudrate". "Secondary UartID". "Secondary Uart Baudrate". "DBG MODE". "Power
Supply Mode". "Power Manage Level". "Flash Aiding". "EXT_LNA_LDO Ctrl". "Uart1 10 select". "I12C 10 POS".
"EXT_LNA_LDO Voltage". "RTC_PERIOD_WAKEUPEN". "Working Rate". "Constellation Signal". "Measurement
Mode". "Measurement Output Rate". "Measurement Time System". "Receiver Time System". "PPS Time System".

"Min GPS Week". "Output NMEA Message". "Output POLARIS Message". "Output RTCM MSM Version". "Output
RTCM EPH Time Interval". "NMEA Talker ID". "Version Print". "Request AGNSS". "Enable Long Ephemeris". "Output
RTCM Message". "ASCIl Command". "NMEA LL FRAC DIGT". "NMEA OUTPUT MASK". "Interpolation Multiplier".
"NMEA Misc". "NMEA Height FRAC DIGT". "NMEA UTC FRAC DIGT". "NMEA DOP FRAC DIGT". "NMEA VEL FRAC
DIGT". "Output RTCM MSM Time Interval". "Output RTCM 100X Time Interval". "NMEA Misc Plus". "RTCM OUTPUT
MASK". "Position Mode". "Receiver Mode". "Detect Static". "Min Cnr (Global)". "Min Elevation (Global)". "Fast Fix
Mode". "TTFF Delay (Sec)". "Pos Accu Opt". "Pos Accu Threshold (0.1m)". "Cnr Good Th "\ "Sats Num Th". "Tunnel
Fix Priority". "RTK mode max age". "RTD mode max age". "Max Delay Target". "RTK Static Enhancement". "INS Work
Mode". "IMU Device Type". "INS Alignment Mode". "Sensor Data Mode". "INS CUS DEBUG"

© 2022-2025 1EiEER 75 UG01-BK166X-C10 V1.9.37



Y

> BEKEN
- J 4
FRE g
0 uint32
4 uint32

= 3-19 BK_Rcv_Setting

Fs

10

11

12

13

14

15

16

17

[ Sh=au

10 Type

RF Band

Voltage

Baudrate

Secondary
UartIiD

Secondary Uart
Baudrate

DBG MODE

Power Supply
Mode

Power Manage
Level

Flash Aiding

EXT_LNA LDO
Ctrl

Uart1 10 select
12C IO POS

EXT_LNA_LDO
Voltage

RTC_PERIOD_
WAKEUPEN

Working Rate

Constellation
Signal

© 2022-2025 HiBERK

BK 1%

[t B =Xivs Epu

1 addr - fid & Motk

1 value - RERR
SEE e

UARTO,I2C,UART1,UART2,SPI_CAN,SPI,
SPI1

SF,DF

0.8v,0.9v

4800,9600,19200,38400,57600,115200,23
0400,460800,921600,1000000,2000000

01,2

4800,9600,19200,38400,57600,115200,23
0400,460800,921600,1000000,2000000

2M_DBG,NMEA_ONLY,CUS_DBG

DCDC,LDO

Balanced,Full Power,Low Power

ENABLE,Disable

ON,OFF

1012,102

108,107

2.8V,2.9V,3.0V,3.1V,1.7V,1.8V,1.9V,2.7V

DISABLE,ENABLE

1,2,5,10,20

GPSL1,GPSL5,BDSB11,BDSB2A,BDSB2B
,BDSB1C,GLOG1,GALE1,GALE5A,GALES

76

Serial 10 type, UART by default

RF band select, SF for single and DF for dual
frequency band

Working voltage, 0.9V by default

Serial 10 baudrate

Secondary Serial 10 select

Secondary Serial 10 baudrate

CUS DBG CFG

Power Supply CFG

Power Manage Level CFG

use imformation in flash to achieve fast fix

Ext_Ina_ldo On/Off Ctrl

Uart1 |10 select, select 1012 by default

Uart1 IO Pos select, select 108 by default

Ext_Ina_ldo output voltage

Rtc period wakeup en

GNSS receiver working rate in Hz

GNSS constellation signal bitmask

UG01-BK166X-C10 V1.9.37



Y

= BEKEN
- J

FS WEmX

18 Measurement
Mode

19 Measurement
Output Rate

20 Measurement
Time System
Receiver Time

21
System
PPS Time

22 System

23 Min GPS Week
Output NMEA

24
Message
Output

25 POLARIS
Message

26 OQutput RTCM
MSM Version
Output RTCM

27 EPH Time
Interval

28 NMEA Talker ID

29 Version Print
Request

30 AGNSS

31 Enable Long
Ephemeris

32 Output RTCM

Message

© 2022-2025 HiBERK

SEE

B,SBASL1,IRSL5,BD2B2I,GPSL2C,GLOG
2,BDSB3I

Default,FastMode(Uart0),SlowMode(Uart0)
,FastMode(Uart1),SlowMode(Uart1)

1,2,5,10,20

GPST,BDST,GLOT,GALT

GPST,BDST,GLOT,GALT

GPST,BDST,GLOT,GALT

0x0~OxFFFF

GGA,GSA,GSV,VTG,CNR,RMC,CLK,POL,
THS,ANT,JAM,INS,GST,GLL,AID,MSM,G
MP,0ODO,GPA,GFA,ZDA,RSF,GAM,GXB,
OLY,DTM,GBS,GNS

PVT,SVINFO,COV,SOL,POSLLH,STATUS
,VELNED,DOP,SAT,BKPVT

MSM3,MSM4,MSM5,MSM7

0~36000

Auto,Force-GN,Force-GP,Force-BD

ENABLE,DISABLE,ONCE

ENABLE,DISABLE

DISABLE,ENABLE,DISABLE+EE,ENABLE
+EE

MEAS,EPH,ION,SBS,GEO,JT_PNT,JT_W
ARN,JT_MEAS,JT_EPH,RNM

77

BK 1%

P i3

Measurement output mode (Uart0 or Uart1)

Measurement output rate in Hz

Measurement aligned time system, GPS Time by
default

Receiver aligned time system, GPS Time by
default

PPS aligned time system, GPS Time by default

Preset minimum GPS week number of NAV
message

Output NMEA message bitmask

Output POLARIS message bitmask

RTCM measurement output

RTCM EPH output repeat interval, should NOT
exceed 36000 sec

Auto: GP/BD/GL/GA for single system, GN for
combined system, Force-GN/P: Always GN/P
except GSV sentence

0:Enable, 1:Disable,2:0Only Print when strat/stop

Disable Request AGNSS, default 0 NOT Disable

Default Disable

Output RTCM message bitmask
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Fs

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

[ Sh=au

ASCII
Command

NMEA LL FRAC
DIGT

NMEA OUTPUT
MASK

Interpolation
Multiplier

NMEA Misc

NMEA Height
FRAC DIGT

NMEA UTC
FRAC DIGT

NMEA DOP
FRAC DIGT

NMEA VEL
FRAC DIGT

Output RTCM
MSM Time
Interval

Output RTCM

100X Time
Interval

NMEA Misc Plus

RTCM OUTPUT
MASK

Position Mode

Receiver Mode

© 2022-2025 HiBERK

o
i

OFF,NOCS,ADDCS

DIGT4,DIGT5,DIGT6,DIGT7

uartO,uartO,uart1,uart10,uart2,uart20

0,1

EXT_RTK_SV_USE,H_PITCH,GSV_5S,B
M3,1019_LNA,ZDA_YEAR,BMA2,BMA4,B
MAG,BDSGB,GSVONE,ELE_FILTER,0UT
_INVAILD_TIME,FAST_FIX_AGNSS,PO _|
RSDATA,IRSGI,NO_LOAD_FLASH,ANTE
NNA_B,MSBS,MGPS,MBDS,MGLO,MGAL
MIRS,MQZS, TP5,GSVNUM,FAST_TTFF,
FAST_FIX,COLD_TIME,DELAY_HOLD,C
RAIM

DIGT1,DIGT2,DIGT3,DIGT4

DIGT2,DIGT3

DIGT1,DIGT2,DIGT3

DIGT1,DIGT2,DIGT3

0~250

1~250

BM1,HOPT,SAT_EXT,B1C_SIG,GSV_NM
SG,LOW_LAT,BDS_SIM_MODE

uartO,uartO,uart1,uart10,uart2,uart20

SPS,SBS,RTD,RTK,DUALANT

AUTO,STATIC,DRIVE,FLIGHT,BADGE,W
EARABLE,BIKE

78

BK 1%

P i3

ASCII Command, OFF:not support,
NOCS/ADDCS:support and not add/add
checksum

NMEA lat/lon output frac digital, default 7

NMEA output uartid select mask, default 0

NMEA output interpolation multiplier, default 0

Miscellaneous settings of NMEA output

NMEA height output frac digital, default 3

NMEA utc time second output frac digital, default
2

NMEA dop output frac digital, default 1

NMEA velocity output frac digital, default 2

RTCM MSM measurement output repeat time
interval in second, O for Auto

RTCM station 100X output repeat time interval in
second, set to value >= 1

Miscellaneous settings of NMEA output

RTCM output uartid select mask, default 0

Maximum positioning mode in use

Preset receiver dynamic mode, AUTO by default
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48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

[ Sh=au

Detect Static

Min Cnr (Global)

Min Elevation
(Global)

Fast Fix Mode

TTFF Delay
(Sec)

Pos Accu Opt

Pos Accu
Threshold
(0.1m)

Cnr Good Th
Sats Num Th

Tunnel Fix
Priority

RTK mode max
age

RTD mode max
age

Max Delay
Target

RTK Static
Enhancement

INS Work Mode

IMU Device
Type

INS Alignment
Mode

© 2022-2025 HiBERK

SEE

i

ENABLE,DISABLE,<Om/s,<0.1m/s,<0.2m/s
,<0.4m/s,<0.6m/s,<0.8m/s,<1.0m/s,<1.5m/

5,<2.0m/s

0~40

0~60

DISABLE,AIDING,FULL-TIME

0~10

DISABLE,ENABLE

0~100

0~50

0~100

DISABLE,ENABLE

0~3600

0~3600

0~15

ENABLE,DISABLE

DISABLE,VDR,SDR,BDR

UNKNOWN,BOSCH BMI270,INV

ICM42680,ST LSM6DSR,INV

ICM42688P,MURATA SCHA634-D03,ST
LIS2DW12,INV ICM42607P,INV

ICM42670P,BOSCH BMI325

IN-MOTION,START-UP

BK 1%

P i3

Detect static mode, enable by default

Set minimum CNR for all GNSS signals, should
NOT exceed 40 dB

Set minimum elevation for all GNSS satellites,
should NOT exceed 60 degree

Might affect first fix accuracy. AIDING: enabled
when time aiding, FULL-TIME: enabled all the
time

Set TTFF Delay, should NOT exceed 10s

Enable Pos Accu Opt or Not

Enable Pos Accu Opt or Not

Set CNR Good Threshold

Sats Num (CNR>Cnr Good Th) Threshold

Tunnel Fix Priority, Disable 0

Max rtcm age to solve RTK solution, in sec,
O:invalid

Max rtcm age to solve RTD solution, in sec,
O:invalid

Main epoch delay time target is
max_delay_target*0.1*t_diff, when t_diff is
1/rate_bb

RTK fix mode static enhancement

Set INS work mode

Set IMU device type

INS Alignment Mode bitmask
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Sensor Data

65

o
i

INTERIOR,OUTPUT,EXTERIOR

Mode
INS CUS
66 DEBUG DISABLE,ENABLE
3.6.12 LRk R IR E IR

P i3

BK 1%

Set Sensor Data Mode

Set IMU CUS DEBUG

R BKI166X SME IMU fekzd, HEREMRELRBRES (IMU Device Type) MPTFHRFR (IMU Data
Rate), FFH Output Sensor Mode EZE K OUTPUT, EFRILASEIL IMU {2328 R 4A R SEAY SR &R F%a

2% 3-20 BK_Sensor_Output

HESHE
i
fE] 1 R 2

s

10

14
18
22

26

HiEE
uint16

double

uint8

float
float
float

float

© 2022-2025 1EiEER

BK_Sensor_Output
I IMU R RE8 RIA LR

X166X23375 Z AR 16M R

3k MTYPE
0x42 0x4B 0x36

L 151 BR

- GPS_Week

- GPS_Seconds

- Sensor_Mask

- Angular_Rate_X
- Angular_Rate_Y
- Angular_Rate_Z

- Specific_Force_X

80

STYPE

0x00

Bfy

deg/s
deg/s
deg/s

m/s?

Eizipuy

LEN (575)

39

GPS Eit#

GPS B

fER AR

e 0x01:
. 0x02:
. 0x04 :
0x08:

A i) &
FESRIX
MEE T

BE

PEAR(Y X HifmmE

PEARIY Y HhmERE

PEER(Y Z MR

ERET X HEED
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BK 1%

Specific_Force Y m/s? IIREIT Y BhEEh

30 float -
34 float - Specific_Force_Z m/s? IR Z #tkh
38 float - Temperature °C EEITHEREE

3.7 GenCmdHex T EANH

EIEFEA GenCmdHex T HAAR BK XM+ Ri##H <, EBETAmERIHASE, BERENMNT
NiEH <, GenCmdHex &£ NavStarTool TAR, AJESUNTHARXAEHSED, MTHE:

# Navstar Tool - o x
File Port Network Chart Repgj Receiver Window Help
comM1  v[115200bps +| @ )| e [TTFFO | @ % & ® Rover O Truth
Console —_—
Sky TTFF Test [[= "= Trajectory ==
Satellites In View © Firmware Upgrade
TOTAL: - HW Utility 2
HDOP: LPBG Calibration AN
VDOP: y, [=] Receiver Settings g
/ §  Gen CmdHex \
1 / : Pl BN : \ B GerCmdHe - - o x
| : Fi Y i | 3 Main Type [ Receiver '] Sub Type [ Rev setting ']
s ; I 1 ; 07
\ | : Receiver Setting Type [IO Type ']
Parameters
Name: 10 Type Value: |UARTO |
Comment: Serial I0 type, UART by default
42 4B 52 F526 0200 0C 55 55 00 01 00 00 00 00 00 00 00 00 1m
180
==]
GPS
BeiDou

Galileo
INS Statu:
Copy Command
Temperaf

ity
Heading Speed(m,
Azimuth
GLONASS CNRGPS
T—Y

=

GenCmdHex §OA TAZMAREEFZE, JUBIRTZREA—REFEAGS.
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/) 4 RTCM iy

4.RTCM i

4.1 RTCM i /+43

RTCM il iR BAERFSIEE U ELBRAZRARE, ATFEEEES SR EMRRMLN SR IER A NR
o BK166X XZHFi#/E RTCM10403.3 hRAMILA) GNSS HifFE. WNEFEREENHEL.

4.2 RTCM Iifizt#y

4-1 /"7 RTCM MgE.

4-1 RTCM tigh#y

Header Data Message CRC

Preamble Reserved Message Length [field 0]...[field N] QualComm CRC-24Q

&———  Header 3 Bytes _ &—— CRC 3 Bytes ——>

& 4-1 RTCM g

TR e WA

IS (Preamble) 8 IBEH 11010011, +i4ERH DI,
REAL (Reserved) 6 ®RE 7 000000,

B E (Message Length) 10 HIEERNKE, UFHEERT.

¥IE{ZE (Data Message) R MRS, WEN 0 & 1023 =45,

QualComm CRC24Q %, BIEEMEEL (Header) HITFIAFHE)

oRe 24 SHERR (Data Message) ZRFH o
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4.3 X RTCM 2

& 4-2 ZFH RTCM i 8 51%

EREM ER%&=S
BEABER 1005. 1006
1074. 1077.
wwwgs %0
11170 1124,
S 1019. 1020.
B [h¥iE 1045

4.3.1 EEHER

1084.
1097.
1114,
1127

1042.

Hiik

s ID. RENBSREIEHEXEE

GNSS fAfE. FKMAM . ZEEEVNERE LR

B [H¥E

A 1006 5B MG, ERBERNATERNT:

% 4-3 RTCM_1006 4EAZR

Wms  BETE

1 /ﬁlﬁ\zﬁ%

2 Huh ID

3 ITRF SCHRER
4 GPS #5&

5 GLONASS fr&E
6 Galileo #r7&

7 B K BINRE

© 2022-2025 HiBERK

Hma

uint12

uint12

uint6

bit(1)

bit(1)

bit(1)

bit(1)

PRCE

12

12

83

iR

HESRS

(“1006”= 0011 1110 1110)
Eofyh ID
REFE: ITRF STHFENR
EEXH GPS:

e 1 XFF

s 0: F%H

2753 31F GLONASS:

e 1 XFF

s 0: F%H

2583 1F Galileo:

s 1 XFF
o 0 RXHF
SEIEIRE

«  0: ¥)ESE,

RTCM 1%
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_SBEKEN
) 4 RTCM
ms BETR Gt sy #d
o 1 MERHERSNSEY
S N NAkm F NA
8 R 5% 5 ECEF-X int38 38 RE&ESER (ARP) £ OHE SRR PR X 4

¥R, BRRBTATER 3 MENSEHT

BRNNIRS RS
9 BEEYIIRSIRSE bit(1) 1 o 1 RBEIRER—NZINE
0 FBEEETRERNERNZINE
10 =& bit(1) 1 =&

RE&ESER (ARP) L OHIESIRRFR Y 4

" 45% 5 ECEF-Y int38 38 RESZR (ARP) - 15 il
S in i, SEEBTATE 3 MENSEHT

HRM 1/4 BNERS:

*  00: BRIEMRZSSKA
12 114 B¥RE bit(2) 2 01 BMIE

11 RUE

« 10: A

ECEF #irRATR&EMNEER
13 Ré5% R ECEF-Z int38 38 K5 (ARP) EHiOhESIRRTH Z &
1R, BIREFTHZE 3 NENSEFHT

14 K& uint16 16 R&S

1006 {525 1005 EERXMEE, NEREZ—FRLGER.

4.3.2 ILNEER
ZESMHAE (MSM) FAFEMZM GNSS AN MNEEE, EEFRNTE:

R 4-4 RTCM MSM 348 K5

yo) el MSM ¢#! H

1074 MSM4 % GPS fREEMEKABLIINGESRE

1077 MSM7 % GPS fhiE. HNMEL. ZEHIESRE (BHWHE)
1084 MSM4 % GLONASS fhiEMEKAMINESRE

1087 MSM7 % GLONASS fiff. #RMAM. EHMESHE (FHHEK)
1094 MSM4 S Es A EE AR AR AN E SR E
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%@ RTCM %
yo) el MSM 27 Hd
1097 MSM7 EMFREOEE. HRAEL. ZEHESRE (BHHE)
1104 MSM4 % SBAS f{AEEFIFUKARMMESRE
1107 MSM7 % SBAS fhfE. HKMM. ZEHMESHEE (FHHX)
1114 MSM4 % QZSS fhEEFERAMINESEE
1117 MSM7 % QZSS fhlE. HiNMEM. ZEHNESRE (FHHE)
1124 MSM4 At SO RERAR L5 S 58 E
1127 MSM7 AesHhE. BARNL. ZEBHESRE (FH¥HX)

S HEREEREI=A 107 R GPS, 108 3= GLONASS, 109 3 Galileo, 110 387= SBAS, 111 KR
QZSS, 112 3%k BDS. frfg—iskx MSM & MSM4 F1 MSM7,

B% MSM HEHHBEE L. EEEMESEIE 3 MUERMM, Mk 45 Frix.

& 4-5RTCM MSM MHERE

BRI KR B

HEL BERHEFELNEEMESHAERER.

REHHE BEFEELELE, XTESREENZHEMARESHA®ES (A MENEREER) .
=S HHE BEMEESEE, ITEMNESUEARSHEERE (W BRALIUE) .

L MSM4 765, DI E=MAHERABTRANTRE 460 & 4-7 K%k 48,

& 4-6 RTCM MSM4 3483k

wmS  RUETE HiERn HEA% iR

1 HERS uint12 12 SHEZRS (0 1074, 1084)
2 HoES ID uint12 12 s 1D

3 GNSS [Tzl uint30 30 GNSS Bz, &RAERE

MSM Z HEHRE:
4 MSM ZHEN bit1(1) 1 1 E&fFHEHM MSM F8

o 0 EHEEANRE—% MSM{ER
5 IODS - Nt #iEIE S uint3 3 Wt F RS S

6 e bit(7) 7 REFE

© 2022-2025 HiBERK 85 UG01-BK166X-C10 V1.9.37



Y

> BEKEN
- /] 4 RTCM %
wme BEFER BEALR LE4F 8 Ei:9%
B ROEARE
o 0: REFERHIRE
7 B ROERRE uint2 2 o 1 BRAREE
o 2 REMHHRIEIRE
* 3
¥ E#IRE:
 0: {FHRNBEH
8 ¥ BEIRE uint2 2 o 1 [FERSNERIH, KREA “BiE”

s 2: (ERSMNERRSER, REH KRBE"
* 3 FERARNMRESKRE
GNSS FBAERFE:
9 GNSS 82 AFRE bit(1) 1 o 1 EAXTRETEALR
«  0: FERHEMEEARX

10 GNSS & [E kR bit(3) 3 GNSS & [EkE
GNSS D E#Hr
11 GNSS D E#H bit(64) 64 EERUER 1 RRBANKEEER, A

HERN 0 RETEEXNNIERER

GNSS {52441

12 GNSS {55113 bit(32) 32 HASES 1 RROANMASEE, i
MER 0 BRFOENMAEE
B GNSS (=247

ZFEMA/NAE: X=Nsat*Nsig, Er Nsat &
13 GNSS i bit(X) X (X<64) FALHEBSNEXTEY, B) GNSS DE#R
BER 1 WSS Nsig RRASHEEENE
WIESH, B) GNSS (ZSHMEN 1 ML

&R 4-7T RTCM_MSM4 T E ¥ii#

WS BETR Hma FERF % ik

PEMBESNEZMDH. MBESS
uint8 (Nsat times) 8* Nsat 18 i, HAFE 1 FIFE 2 BPF
B

GNSS D EMmIEERERE
EME

RFE 1 RiER. PEMBESNERD
uint10 (Nsat times) 10* Nsat REL AL 11024 ms (£ 300 m) fFE
ERE7E GNSS HIEE.

GNSS L EfrEENE
MR
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— /) RTCM i)

MSM7 BE#iEE MSM4 BEHEATER, X3ETF MSM7 T8ET BREEEREUMEIREMEER,

&R 4-8 RTCM_MSM4 {Z5¥iiE

Hms  BEFE HiFA R th4ss iR
1 GNSS 5 SH#thEE int15 (Ncell times) 15* Ncell GNSS FSH#iAE
GNSS (=S X N
2 = ST int15 (Ncell times) 22 * Ncell GNSS {F S5 ES
o GNSS #HiFHMNEBPENERE, AXERR
GNSS HRIIE B ER .
3 Hﬁiﬁ“ﬁ%ﬁmﬁ uintd (Noell times) 4 Ncell R EEER. LHREMPTIRR
NN 7§
¥ AR AR
4 F AR ETEIR bit1 (Ncell times) 1* Ncell e 0. AEEXEEME
e . FHEFXEAEME
GNSS z=2#1 N
5 SHIRLL int6 (Ncell times) 6* Ncell GNSS f=S#1gtt

(CNR)

Neell RRFTBERBWNERN M4, B CellMask B 1| BIELRFE. 8PEEFREE Neell X (EHABE
) o EEEHEAINF T Cell Mask diffy EERFLIRFT -

MSM7 5 HIENARS MSM4 ESKiEMEE, TRZAET MSM7 RIETEET RAOBRMMIE. BAES
M CNR, ABEY RCEMOPHEMMBAEEHEN RS, FETEERUERZX.
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— /) 4 RARESS

5. EAMEGS

AR5 T BKI66X BANBEUNEERS, HSRRERFIMETER:

(RA X166X24115 ZBIMRAFTEAERSREH L ‘r\n’)

SAwuLOmE

wEE PO_NMEA E& #E
WYPMITALIN  SOK
WEHITRY SFAIL

AHQTAMEREE, FREGCHARTNRXETER, RECHNERFREER.

5.2 RASEH

SEIER
ThaEwr< wme #E

X166X24335 R 27 FRIMAAER, MAEE
BRI $POLCFGPTVER 2Pl $POLRS IBAIMITMASHH L, A
EENBIBER 2351,

5.3 RBRONGTE

SBEIAER. ARUEN 5.9 REGSHFIER.

AR ZRBERAZEA—RERENRER. BRIREXTHRERATEERERS, BEEA—ITRENK
KR 2M. FHitt, A2 PRAREXSEREXN, BENKERSBE#TUHR, THEMIFEREEFE.

ThRE< we X
9600 SPOLCFGPRT, 9600

38400 $POLCFGPRT, 38400

115200 $POLCFGPRT, 115200
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ThREm<
230400
460800
1000000

2000000

we

SPOLCFGPRT, 230400
SPOLCFGPRT, 460800
SPOLCFGPRT, 1000000

$POLCFGPRT, 2000000

5.4 TTFF BEzhliz

SRIAER.
ThREa <
AR

RN

L
SPOLCFGRESET, 0

$POLCFGRESET, 1

5.5 8B PEEFEIHiN

BRLEEREEHENER (W2W) BEX. £XETUET 5.9 HREGSHFAEK.

BIAPARE L SR EMESIR.

TESRR

GPS L1

BDS BI1I

BDS B1I+B1C
GLO Gl1

GAL E1

GPS L1+BDS B1I+B1C
+GLO G1+GAL El

ISFAFAAESE L1 1 LS

© 2022-2025 1EiEER
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$POLCFGSYS, 1 B{ SPOLCFGSYS,0001H
$POLCFGSYS, 4 B SPOLCFGSYS, 0004H
SPOLCFGSYS, 36 B $POLCFGSYS,0024H
$POLCFGSYS, 64 B{ SPOLCFGSYS, 0040H

$POLCFGSYS, 128 B SPOLCFGSYS,0080H

$POLCFGSYS, 229 = $POLCFGSYS, 00E5H

R EME SR

89

#ix

2/

=i 3

W REFTREF A
W RERTREF A

yeis
yeis
H RERTRBFWA
W RERFREF A

W RERREF A

W RETABF A
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THHRR

GPS L1

GPS L1+L5

BDS BI1I

BDS BII+B1C

BDS B1I+B2A

BDS BI1I+B2A+B1C
BDS B1I+B2A+B1C+B2I
GLO GlI

GAL El

GAL E1+E5A

GPS L1+L5+IRS L5

GPS L1+L5

BDS B1I+B2A+B1C
GLO G1

GAL E1+E5A

IRS L5

we

SPOLCFGSYS, 1 B $POLCFGSYS,0001H
$POLCFGSYS, 3 B S$POLCFGSYS,0003H
$POLCFGSYS, 4 B SPOLCFGSYS, 0004H
$POLCFGSYS, 36 B{ SPOLCFGSYS, 0024H
$POLCFGSYS, 12 5 $POLCFGSYS,000CH
$POLCFGSYS, 44 B $SPOLCFGSYS, 002CH
$POLCFGSYS, 16428 B SPOLCFGSYS, 402CH
SPOLCFGSYS, 64 B $POLCFGSYS, 0040H
$POLCFGSYS, 128 B $POLCFGSYS, 0080H
$POLCFGSYS, 384 B SPOLCFGSYS,0180H
$POLCFGSYS, 8195 B SPOLCFGSYS,2003H

$SPOLCFGSYS, 8687 B S$POLCFGSYS, 21EFH

5.6 IREHILSHER

BLEEREEHENER (W2W) BEK. £XETET 5.9 HREGSHFAEK.

1661X BRI BIERERNTHSRE:

(N

BDS BII+B1C

we

$POLCFGSYS, 36 B{ SPOLCFGSYS, 0024H

1662X RFIIVRE R ERN T HSRE:

© 2022-2025 1EiEER
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b
H Rt

‘H 3Tk

BEHHA
R
W RERTREF A
W RERTREF A
‘H RERTRBF WA
W RERTREF A
W RERTRBF WA
W RFRTREFIWA

‘H REF+7R

#
#
ti3
ti3
#
ti3
3
ti3
#
HEHHA
ti3

eis
Bt
Bt
Bt
‘H REF+RBEHEA
Bt
Bt
ois
Bt

W R EA

A
A
.
.
A
.
.
A
A
.
.
A

W RFRTRBF WA

#E
‘W RERAFBFIA
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B

BDS BI1I+B2A+B1C

BDS B1I+B2A+B1C+B2I

we

$POLCFGSYS, 44 B $POLCFGSYS, 002CH

SPOLCFGSYS, 16428 3 $POLCFGSYS, 402CH

5.7 B NMEA 3HE

MEIER . EREAAEY 5.9 HIRGFHRISHIABY.

ThREm<

T+ GGA
FI7F GSA
FTH GSV
17 VIG
#T7F CNR
FTH RMC
#T7 CLK
#I17F POL
FT7F THS
FTHF ANT
17 JAM
FT7F INS

FTHF GST
7 GLL

¥I7F AID

© 2022-2025 1EiEER

we

SPOLCFGMSG, 0,0,1
SPOLCFGMSG, 0,1,1
$POLCFGMSG, 0,2,1
S$SPOLCFGMSG, 0,3,1
SPOLCFGMSG, 0,4,1
$POLCFGMSG, 0, 5,1
$POLCFGMSG, 0, 6,1
S$SPOLCFGMSG, 0,7,1
$POLCFGMSG, 0, 8,1
$POLCFGMSG, 0, 9,1
SPOLCFGMSG, 0,10,1
SPOLCFGMSG, 0,11,1
$POLCFGMSG, 0,12,1
$POLCFGMSG, 0,13,1

SPOLCFGMSG, 0,14,1

91

#E
W RERAABF A

FRREIR R E I A
é\.@‘a% o

W RERTRBF A

RTK #RXEWERZ
CHE.

#ix
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ThaEwr<

17+ MSM
17 GMP
17+ ODO
FT7F ATT

#T7F GFA

17+ ZDA
%M GGA
XM GSA
XM GSV
%H VTG
%M CNR
XH RMC
%H CLK
%M POL
XM THS
%[ ANT
XH JAM
% INS

XM GST
% GLL
%M AID

%X MSM
X GMP

X4 ODO

© 2022-2025 1EiEER

we

SPOLCFGMSG, 0,15,1
SPOLCFGMSG, 0,16, 1
$POLCFGMSG, 0,17,1
$POLCFGMSG, 0,18,1
SPOLCFGMSG, 0,19,1
$POLCFGMSG, 0,20, 1
$POLCFGMSG, 0,0,0
S$SPOLCFGMSG, 0,1,0
$SPOLCFGMSG, 0,2,0
$POLCFGMSG, 0,3,0
$POLCFGMSG, 0,4, 0
$SPOLCFGMSG, 0,5,0
$POLCFGMSG, 0, 6,0
$POLCFGMSG, 0,7,0
$SPOLCFGMSG, 0, 8,0
$SPOLCFGMSG, 0,9,0
$POLCFGMSG, 0,10,0
SPOLCFGMSG, 0,11,0
SPOLCFGMSG, 0,12, 0
$POLCFGMSG, 0,13,0
$POLCFGMSG, 0,14, 0
SPOLCFGMSG, 0,15, 0
SPOLCFGMSG, 0,16, 0

SPOLCFGMSG,0,17,0

92

#ix
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ThREm<
XM ATT
X H] GFA

X4 ZDA

wme #ix

SPOLCFGMSG, 0,18, 0
SPOLCFGMSG, 0,19, 0

SPOLCFGMSG, 0,20,0

5.8 RTCM =ML 8%

MBI ERETAET 5.9 MRESSHABY.
AR RUESRNEESHPNE- ISR SN TFTFEUVI SN BENR (BRI E F /) Working

Rate) .
TheEa < we =93
%7 RTCM % $POLCFGRTCM, 0,0, 0 it MSM7 =& MSM4
BexH
¥TFF 1Hz MSM7 RTCM # $POLCFGRTCM, 0,1, 1
¥TFF 5Hz MSM7 RTCM # $POLCFGRTCM, 0, 5,1

¥TFF 10Hz MSM7 RTCM & $POLCFGRTCM, 0,10, 1

¥TFF 1Hz MSM4 RTCM # $POLCFGRTCM, 1,1,1

¥TFF 5Hz MSM4 RTCM # $POLCFGRTCM, 1, 5,1

¥TFF 10Hz MSM4 RTCM #i $POLCFGRTCM, 1,10,1

5917 &% Flash

S BIAERK.
HEE

B

© 2022-2025 1EiEER

SPOLCFGSAVE
SPOLCFGSAVE
RELBIRCE.

HA
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— /) 4 DS

5.10 Id EfEZE Mincnr &
MEER . EREFUETE 5.9 NRESSEIAB N,

fid & fRE Minenr (B $POLCFGMCNR, 30 n[i%SEE: 5-40dB

5.1 REH RE

BEREFCHASER (W28 AR XERENREANTHEANRE, BIHSEXNRENRES WK
SEETHEHNEE.

WEE = $POLCFGSDEFT X166X25295 K 2 [EHIRRA 434
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6. AGNSS

AGNSS Br%5 8] 4379 Online 1 Offline (FREMR) IS, FREFERKSIFMIR 7T REF-

6.1 RIET A

FUMFEMTT AGNSS E[f. AGNSS BfEIMREFI T &, HHPEHHIELL RTCM 3.x BXEE, NEEHEL

BK MRS . EARRENT:

1. EEHATLAE#E BKI66X BUMMEEFRBLERRER, HESEFWEIkE BKI166X A AGNSS 1§
KE, EEEMBEENER TR AGNSS RiiE.

2. Hu#MlEE MQTT ¥ BK AGNSS Server %#2 MQTT IT[iEX.

3. BKAGNSS Server Wi EUHBITTRIERFH &LIEX AGNSS E[f. AGNSS R ja)#EE] £,

4. F{IMNFEIRENE] AGNSS Ef. AGNSS BB #ER, AT T 4% BKI166X BUH=E ST A iRy
BB EEERAL RS BKI66X B, HUEINSIEEEREBY S OiEL%S BKI66X EEAEIH.

FSEXENE, ATV BRERKEERK, B2 XMIASHBEE, BIESH T4 4k byte #1E.

6-1 AGNSS T{Ef

BK AGNSS
Server

2 FHERRITIE R 3 AGNSS Server % 5% ##

1 4% Bahsk £ F) BK166X 53k

BK166X # &

4 ERAIEN & R YRR BiEE ol

6.2 AGNSS fg%

AGNSS fR%EXH MQTIT AR TLEFBFMHESHE, MQTT REMEXEFEENT, HhHRZMNBBIERAZAX
iRt

PR SSHBLE: agnss.polarisgnss.com
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¢ BRZEWmO: 1883

. F PR ok
. BRRG ;e

6.3 MQTT Client 52373

HEITF ANGSS [REFVEEERE, /3 AEHMNEES:

« HEITHEMERA: /TIME HEHCKRR BK HIVAE

© WEIEEITRF{EIMA: /TIMEP # REMOAED, HFBEHIER

«  Online 2FITEMFEFA: /EPH/X_Y/SYS/PRN = /EPH/X_ Y SYS

«  Offline " REFBRIFEI S : /EEPH[1/3)/X_Y/SYS/PRN T /EEPH[1/3]/X_Y_SYS

&

“[13] HiESRAAIET.
URIEMEIET, WA YEEPH/X_Y”, BRIAITHITAIR 7day KT RER;
LILINAETT 1, WMEEA YEEPHIUX Y”, AITTHTR 1day RSN RERD;
HIINAMNET 3, LA “/EEPH3/X Y”, TWITTITHR 3day KM REF.
X, Y RRARPFAEXE, HEFRAOT:
X=INT((80—latitude)/5), 0<X<32
latitude SEME: -80°<latitude<80°, JLZEAIE, LA latitude>80°, X=0, latitude<-80°, X=31
Y=INT((longitude+180)/5), 0<Y<72
longitude S : -180°<longitude<180°, ZRZHNIE, A AR
- SYS RREETEEFBMEERS, TA GPS. BDS. GLO. GAL
- PRN RRFZITHAEFRMEE PRN
25451 -
HEERAPBERAERANAILERD:
- 4 Z&%: /EPH/9 58/# T (/EPH/9 58 GPS. /EPH/9 58 BDS. /EPH/9 58 GAL. /EPH/9 58 GLO)
- B GPS: /EPH/9 58/GPS/# sk /EPH/9 58 GPS

s ZTRGYETREH: /EEPH/9 _58/# =% (/EEPH /9 58 GPS. /EEPH /9 58 BDS. /EEPH /9 58 GAL)
s TRV E3XREH: /EEPH3/9_58/# =% (/EEPH3 /9 58 GPS. /EEPH3 /9 58 BDS. /EEPH3 /9 58 GAL)

HBHER RREFHNESE) BRABRGENTLEER:
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s ®FRY%: /EPH/5_43/# = (/EPH/5_43_GPS. /EPH/5_43 BDS. /EPH/5_43_GAL. /EPH/5_43 GLO)

s BAGPS: /EPH/5_43/GPS/# = /EPH/5_43_GPS

s ZTRGYETRER: /EEPH/5 43/# = (/EEPH/5_43_GPS. /EEPH /5 43 BDS. /EEPH/5 43 GAL)

s SRV E3IXRER: /EEPH3/5 43/4#5f (/EEPH 3/5_43_GPS. /EEPH 3/5_43 BDS. /EEPH 3/5_43_GAL)

© ERFARRDEM , BIRAIRK AR TOEAZ BRI .
© BREBTREFNEER ELUNPNEEX, NFRFBTLRENRZEFNS P RRAEDERE .
© SREAEPMWAEER VNS ERBREHFERX, SANBENRANS PN RAMNEELFEXH .

6.4 F{siHl AGNSS IjgEsT

EEHMFBESH MQTT F AN, ZMNABRERNMENEEIY, BSMARMNEI. £LIHEXIIRER
FEMR MQTIT BIEEHAEN. EESRITHERNEESLRHER 4KB A

UM BESIEOBRE, FEMARONKERER, FONETERIFLS, TNBILEERRASHE
IR —X M2 NMEA M a<SREIARELER.

£l AGNSS SLHRY/RBIPEREARD AT :

#include <QCoreApplication>
#include <QtDebug>
#include "BkMqgttService.h"
int main(int argc, char *argv[])
{
QCoreApplication a(argc, argv);
const QString userName("user");
const QString passWord("password");
const QString serverUrl("agnss.polarisgnss.com");
const quintlé port = 1883;
const greal latInDeg{31.2302}, lonInDeg{121.1203};
BkMgttService *service = new BkMgttService(userName, passWord, serverUrl, port,

QObject::connect(service, &BkMqgttService::ephMessageReceived, [](QByteArray data)
{

gInfo() << "receiving eph, data size

1
QObject: :connect(service, &BkMgttService::timeMessageReceived, [](QByteArray data)

{

<< data.size();
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gInfo() << "receiving time, data size " << data.size();

1

QObject::connect(service, &BkMqgttService::aboutToClose, &a,
&QCoreApplication::quit);

service->start(latInDeg, lonInDeg, OXFF);

return a.exec();

void BkMgttService::onSubscribed(const QString topic, quint8 qos)

{
QMQTT::Client *client = qobject cast<QMQTT::Client*>(sender());

if (client != Q_NULLPTR)

{
information(QString("%1 have subscribed %2,qos %3").arg(client->clientId(),
topic).arg(qos));
}

QStringlList BkMqgttService::topics(gqreal lat, greal lon) const
{
QStringlist topiclist;
const QPair<gint32, gint32> indexOfLocaton = gridIndex(lat, lon);
if (indexOfLocaton.first == kInvalidIndex)
{
information(QString("invalid AGNSS position lat %1,lon %2").arg(lat).arg(lon));
return topiclist;
}
topiclList << "/TIME";
QString ephTopicPrefix = QString("/EPH/%1 %2/").arg(indexOfLocaton.first)
.arg(indexOfLocaton.second);
QStringlList gnssNamelList = sysList();

for (int 1 = @; i < sysList().size(); ++i)

{

if (((mSysMask >> i) & ©x01) == 0x01)

{
QString topic(ephTopicPrefix);
topic.append(sysList().at(i));
topiclList << topic;
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}

return topiclist;

constexpr gqint32 kInvalidIndex{-180};
QPair<qgint32, qgint32> BkMgttService::gridIndex(greal lat, qreal lon)

{
constexpr greal kMaxLat{80.0}, kMinLat{-80}, kMinLon{-180.0}, kGridStep{5.0};

if (lat > kMaxLat || lat < kMinLat)
{

return {kInvalidIndex, kInvalidIndex};
}
gint32 latIndex = static_cast<qint32>((kMaxLat - lat) / kGridStep);
gint32 lonIndex = static_cast<qint32>((lon - kMinLon) / kGridStep);
return {latIndex, lonIndex};

6.5 T &% AGNSS Hjg

ERUNMBFETLRUMTHEA AGNSS HEEE, BESIE 3.6.7 HiREBEEYVIEE, EEEFER “TIMEP X
B AGNSS R85 RiIEE R BEWAATE .

F: MBRAFEF%A AGNSS Server AJUARNHKFEAT AR

6.6 A& AGNSS EJh

FERINLIE AGNSS HEfERE, UMM TLHEXNEHRES.
GPS E[fi52% RTCM HICHEEE 1019
GLONASS E[fiE5% RTCM WhiSCHE KA 1020,
BDS EfiE5% RTCM HICHERA 1042,

GALILEO EJFiESE RICM tHisGEE KA 1045/1046,

T REBXRHABEXH RTCM i), HEHA:
GPS ¥ B E[H Message Number 5 1919;
BDS ¥ EE[H Message Number Jg 1942;

GLONASS F EEJH Message Number J§ 1920;
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GALILEO ¥ EEJ[H Message Number 5 1946,

AR BFSARAEERS, EAVABERLZ X Y HIXRNNATENEDS X YHEL 3%) , BN
RES M R ENL I RE

SRR HEBLHNEREIEGLHE GPS+QZSS E[f<24, BDS EFH<26, GLO EJ[f<14, GAL E[h<16.
A MBRAFEF%A AGNSS Server AJUARNHKF AT AR

6.7 ;& i R 2 P SRR 5

6.7.1 & FMN~ AGNSS E[HIERFER

R INER EUYIZIER AGNSS 2R, TUNSRERLSHEHBENER. ZHEBY
“SPOLCFGMSG, 0,14,1" &<, AW T:

5% 6-1 POAID A AR
ms B Bafy B P Hx

0 $POAID, - string $POAID, Message ID

GPS EEE LS (+HEH])
1-32 S B EXIRY bit0~bit31

1 bmO0 - numeric 1

BDS BD3 EJEE [Hishy (+if
2 bm1 - numeric 2 i)
33-63 S B E X bit0~bit31

BDS BD2 £ £ [H# (+i#
3 bm2 - numeric 4 i)

1-32 S B E XTI bitO~bit31

GLONASS 2EZE2[H#r (i
4 bm3 - numeric 8 )
1-28 S B E XTI bitO~bit27

Galileo EFEE [HiEfD (+3H)

5 bm4 - numeric 16

1-32 S B EXT N bit0O~bit31
6 cs - hexadecimal *15 RIe IR
7 <CR><LF> - character - B ZE FNRITIF
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6.7.2 M N RE BB EFR

EUHMBRSHEET RERRE, BTUIUEAY REFNEKREZNTERR.

Server

All EE Msg———]

Host

L 1. Frist Packet EE Msg—b‘

loop

— 3. Other EE Msg———»
|
|

:<— — - 4. Response EE bitmask- — —

AGNSS

1. Ef#l (Host) TAFE—BY RBEMHEE, FIX Message size E/FEH 128 byte, UEZTEHNBEX
RTCM S8 E;

2. By REHBHERER, T (Chip) B ELYEE ACK HE;
3. EUHERE ACK BR, AHEEARRNT REFHEE;

4. T™UABEREE ST REDBENIER;
5. YREMEARNRE, TUABEMEREN.

HATAEE ACK FMEBBEEAFCHESAMNT:

% 6-2 BK_EE_Send_Ack

Message
Description

Comment

© 2022-2025 HiBERK

BK EE Send Ack

BK BEXHE KA,

THHEE Ack SXFFHRAEANERER

NI R 3K -
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Header MTYPE STYPE Length (Bytes)

Message Structure
0x42 0x4B 0x3C 0x0 2

Payload description:

Byte Offset Number Format Scale Name Unit Description

0 UINT16 - Inject rate Bytels = TRASHFFAIRAENER

2% 6-3 BK_EE_Send_Response
Message BK_EE_Send Response

Description TUAEERELHR Bitmask

BK BESCHERE, /NmlfFLE.

Comment GPS. BDS. GLONASS 5 GALILEO 5/ &%t) B2 #iE P Bitmask & KIIfFF£3%, Hin
Bitmask of GPS: 0x11, % GPS1. 5 SR RS HEFEZE.

Header MTYPE STYPE Length (Bytes)
Message Structure
0x42 0x4B 0x3C 0x1 32
Payload description:
Byte Offset Number Format Scale Name Unit Description
0 UINT64 - Bitmask - Bitmask of GPS
8 UINT64 - Bitmask - Bitmask of BDS
16 UINT64 - Bitmask - Bitmask of GLONASS
24 UINT64 - Bitmask - Bitmask of GALILEO

6.8 5 REHEARG

THEM BK BEFLM EMAREHTY REHEARBEI5A
(1) EREXHHIEMT REDHERXN MQTT kS
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# Navstar 1001

Fil Port Network Chart Report Receiver Window Help
1. NTRIP ® O®G b8 (2)CcoM3-115200 bps

Assisted Server

Satellites In View
GPS: 1
TOTAL: 1
HDOP: 99.90
VDOP: 99.90

A A

Assisted Server Setti

[ agnss.polarisgnss.com ;‘ ]

Fﬁ“f“ﬁ‘ﬁ

Address:

Port:

User Name:

User P d:

|
1 210"
I
1.2
\ TargefTocation

\ Latitude: (Unit: degree, -80~80; default: 31.2345) 0.00000
Longitude: (Unit: degree, -180~180; default: 121.5678) | 0.00000

#Tip: Ready to connect!
956C 6E E5 5D 82 41 5B AD 28 00 53 E8 70 55 5A A8 14 5A41 E5 00 01 B7 0A [
54 B6 AF FC22 79 15D2 01 0A 3E A2 6D 78 OF FC 61 EF B3 EA 00 EF AC 09 D3
A 1 002D 3F C2 CF AC 78 B3 01 9C BF 8B 7C OE 23 06 35 BC 62 78 6D 51 38 B7 |
BD 8A 64 20 A1 C0 1901 86 98 C1 54 94 D2 48 00 00 00 02 00 00 08 00 38 CD
GPS BE D3 00 2D 3F C2 81 AC 78 B3 06 A1 5B A6 80 FC 63 9E 11 DA 49 A6 7F F1
2D 3E 91 36 B8 87 F1 CO 6C 2F A9 72 GO 54 94 D2 48 00 00 00 02 00 00 07 00
9432 DCD3 00 2D 3F C2 4B AC 78 B3 07 05 76 AD D4 66 61 B0 48 75 OF 34
CD 00 0B FA76 57 4C DC 93 80 3D 23 90 25 00 54 94 D2 48 00 00 00 02 00 00
1000 F1 DO A3 D3 002D 3F C187 AC78B3 09 7D DE DD C6 9233 80 D1 2F
016 1D 66 C4 54 B8 4F 48 90 4E E6 D2 C0 1C 1D BD 70 C0 34 94 D2 48 00 00 00 02
00 00 08 00 EO FO F4 D3 00 2D 3F C1 D9 AC 78 B3 97 38 E2 C9 7E CD 80 0B 38
9A 313084 32B1 7F D2 2D D6 A4 32 80 0B OE 72 20 81 14 94 D2 48 00 00 00
020000070015 7D 00 D3 00 2D 3F C2 1A 2C 78 B3 AD 68 BA8C 4818003 11

nlfl

<

Ready to Connect

© AGNSS O Extended Ephemeris

(2) FEIEAYTRERD
BK AR F Y RED FaiEATIGE

SREEEITHEE, S8 “Network” —» “Assisted Server”
EFRIRAE—> “Send” .

FREREIATEE, BHT

BRERL

SEXER. ER

H

fm (£)cOM3-115200 bps

oo

A\ Assisted Server - o

Traje

Satellites In View

GPS: 10 Assisted Server Setting

BDS: 20

6LO: 6 Address: [ agnss.polarisgnss.com|

GAL: 10 A

TOTAL: 46 /| Port: [ 1883

HDOP:  99.90 —

VDOP:  99.90 1 | User Name: (weven:
[essesssenseese

5 = J
\ Target location

\ Latitude: (Unit: degree, -80~80; default: 37 31.00000
y Longitude: (Unit: degree, -180~180; default: 121.5678) | 121.00000
Extended ephemeris validity period

#Tip: Ready to connect!

© AGNSS O Extended Ephemeris
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(3) BEELEAT BER
BK Ry B E H B EASHEE TTFF UiKThaE .
TUMEELERE, REEERE “Receiver” —» “TTFFtest” —» 2 “Exeph” JERIAI#4TBHEILMIK

HAXAF factory start JIXSIES flash %, HEFAEAT REFH. hot/cold start REBEIEAT RER, #t
BEMNABFTEFNEATRY RED.

l M. Recei : Restart Test — O *
: [ Hot Start Session [ Factory Start Session
| | Count 10 5 Count 5 .
Duration 20s z Track After Fix Duration 99s o Track After Fix
| | PreTrack Os o
Command Timeout 1000 ms =
Command Timeout 1000 ms <
i TestPoint At Os - festPoint At os z
Cold Start Session [ Continuous Session
Count 10 e Count 1 o
Duration [ Track After Fix Duration 30 minutes =
PreTrack Os : Command Timeout 200 ms =
Command Timeout (1000 ms |
Test Point At Os e
[J Agns Expeh
j satellites in use:6 t

TTFF: 8.30 second

7/10 cold start test finished success
interval 5000 ms 3
satellites in use:6

TTFF:13.31 second

8/10 cold start test finished success

interval 5000 ms

n

satellites in use:6 a
TTFF: 7.32 second B
_ |9/10 cold start test finished success .U
interval 5000 ms

satellites in use:5 4
TTFF:12.38 second 1

» | 10/10 cold start test finished success
° |testreport is ready )
4
4
Start Test ] [ Show Report ] [ Export Report ] [ Load Test JSON } [ Save Test JSON 5

BN TT90DUOoV,0,0,.£5400,U0 U000 UU, 0 U0 UUU U O UD T,£D,00,00,1 ?

6.9HTTP ITHE[S

6.9.1 SCAYEF (online)

SERYE [ HTTP 171 URL #& T 9: http://agnss.polarisgnss.com:8888/EPH +S#MTZ o SR LISKH json 8=, 7]
Fi post 1232, WATEEHA get XHXIEX.
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® POST iz

user: user
password: password
sys:TGCER

lon:121

lat:31

® GET 1%

http://agnss.polarisgnss.com:8888/EPH/?user=user&password= password &sys= TGCER &lon=121&lat=31

AGNSS

SHLA:
S% Bt
user BRR REXRIRHE
password BRART REARIRHE
sys RNUTAEDBEBEAINE (FRIFAD%ER)
T: FoRTIFRE;
G: RRITIH GPS 27
C: RR1TiH BDS EJF;
E: 3R/~1TE Galileo £7;
R: FRITH GLONASS 25
lon FPIREE, THREHRLE (R4 SEE-180° ~180°
lat AP EGE, THERVE (R4 SEE-90° ~90° )

6.9.2 FEE[H (offline)

Y REH HTTP 1Tj# URL &= : http://agnss.polarisgnss.com:8888/EEPH +Z 82 o SELATLASK A json &=, 7
F post 1232, WA E#EMH get ERIRR.

® POST 2z

© 2022-2025 HiBERK
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user: user
password: password
sys:GCER

lon:121

lat:31

days:7

® GET X
http://43.154.207.218 :8888/EEPH/?user=user&password= password &sys= GCER &lon=121&lat=31&days=7

SEURER:

S8 BiHA
user BERART RERRREM
password BERART RERRREM
sys TNV RAEDBEAAT (FRIFAR2%ER) -

G: FRRTJE GPS £5;
C: F/~1TI% BDS EJ;
E: FR-x1T1H Galileo £[F;

R: 3R/R1TI% GLONASS £[h

lon APREE, THERLVE (24 &, SEE-180° ~180° )
lat AP EGE, THERVE (R4 E, SEE-90° ~90° )
days TR EDNERRE, Ak 13\7, EBRINTE 7 X

6.9.3 HTTP T A A5l
BK166X 35| HTTP T} AGNSS RS FMEFHIAFHMT, Heh2HITHEIR 6.9.1 7 6.9.2 J 3£ URL ITHH
RIHY & TR

#!/usr/bin/env python
# -*- encoding: utf-8 -*-

import socket
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import time
import serial

# ******[AGNSS E‘a}ﬁT«TIFﬂ]******* #
addr = "agnss.polarisgnss.com "

port = 8888

path ' /EPH/?user=user&password=password&sys=TGCER&lon=121&lat=31"

request = f'GET {path} HTTP/1.1\r\nHost: {addr}\r\nConnection: close\r\n\r\n'

# request = f'POST {path} HTTP/1.1\r\nHost: {addr}\r\nConnection: close\r\n\r\n'

socket.setdefaulttimeout(4)

client = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
client.connect((addr, port))
client.send(request.encode("utf-8"))

replay _data = bytearray()
while True:
cur_replay = client.recv(1024)
if len(cur_replay) == 0:
break
else:
replay data.extend(cur_replay)
client.close()

# FrRkkk [ BR166X 0 1 AGNSS Il sl ] kkkk* 4
ser = serial.Serial("com35", 115200)
time.sleep(1)
ser.write(b"$POLCFGRESET,1") # #itA )z
time.sleep(1)

# JEJIEN BK166X &5
inject_len = 4*1024
cur_count = ©
cur_data = bytearray()
for tmp in replay data:
if cur_count >= inject len:
print("Current EPH injection length={}".format(len(cur_data)))
ser.write(cur_data)
cur_count =
cur_data.clear()
cur_data.append(tmp)
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cur_count += 1

if cur_count < inject_len:
print("Current ephemeris injection length={}".format(len(cur_data)))
ser.write(cur_data)

while True:
time.sleep(1)
data = ser.read_all()

print(data.decode(encoding="gbk', errors='ignore'))

6.10 TCP {JHEH

6.10.1 TCP 7T E#5A

«  BR&Hbit: agnss.polarisgnss.com

- BREuHO: 8168

HARIRENGE A 2R HTTP fHY, 1K ICE R A JLA key=value;{I4HE :

5Rfl: user=user;password=password;sys= TGCER;lat=31;lon=121;type=EPH;

=R a) TCPClient FE#ERS; b) BFEHAEIERDI o) &FFHEEEHEIEELL BKI66X,
SEGH:

¥ BiEA BOAME #ix
user BERART REARRH x NE
password BERART REARRH x NE

FTRIHERBRNAT (FRIAFRSER) TGCER Al

T: FRRTIFRSE);
G: =1 GPS 27

sys
C: 5x7~1Tl% BDS E[F;
E: FRR1TE Galileo E7;
R: $F;RiT1¥] GLONASS £ f
lon ARPREE, THREBLE (R4 E, SEE-180° ~180° ) 108 Alik
lat APPSR, THRERLE (B4 B, SEE-90° ~90° ) 34 Alik
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FRTTR 2B LR EPH E1pvi
EPH: SERE[R, BWEXSAERAYL.

type EEPH: 7T Xy EBEH
EEPHL: 1 X¥EEF
EEPH3: 3 X¥ EEF

6.10.2 TCP iT & {E FH A

BK166X %% TCP 1] AGNSS fRFMEHEFARBIMNT, EPEDITHEIZR 6.10.1 HAERSHITRENNER
iz

#!/usr/bin/env python

# -*- encoding: utf-8 -*-
import socket

import time

import serial

addr = "agnss.polarisgnss.com"  #Hx 5575 Huhl
port = 8168 #Hi [
message = b'user=user;password=password;' # iERIHE

# message = b'user=user;password=password;sys=TGCER;1at=30;1on=120;type=EPH'  #if K45

socket.setdefaulttimeout(5)
client = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
client.connect((addr, port))

client.send(message)
reply data = b""'
while True:
current_reply = client.recv(1024)
print(current_reply)
if len(current_reply) == 0:
break
else:
reply data += current_reply
print("len={},data={}".format(len(reply data), reply data))

# BK166X it i AGNSS iz
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ser = serial.Serial("com7", 115200)
ser.write(b"$POLCFGRESET,1") # tRELA )53
time.sleep(0.5)

inject_len = 4*1024
cur_count = ©
cur_data = bytearray()
for tmp in reply data:
if cur_count >= inject len:
print("Current EPH injection length={}".format(len(cur_data)))
ser.write(cur_data)
cur_count = 0
cur_data.clear()
cur_data.append(tmp)
cur_count += 1
if cur_count < inject_len:
print("Current ephemeris injection length={}".format(len(cur_data)))
ser.write(cur_data)

while True:
data = ser.read_all()
print("TIME:{}".format(time.gmtime()))

print(data.decode(encoding="gbk', errors='ignore'))
time.sleep(0.5)
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EITHE

7B

1.0

1.1

1.2

1.3
1.4

1.5

1.8

1.9

1.9.1

1.9.2

1.93
1.94
1.9.5
1.9.6
1.9.7

1.9.8

© 2022-2025 1EiEER

B

2022/4/25

2023/3/31

2023/4117

2023/4/25
2023/5/10

2023/5/29

2023/9/6

2023/9/19

2023/11/21

2023/11/22

2023/12/19
2024/1/2
2024/1/8
2024/1/9
2024/2/4

2024/3/7

Y&yl

HYERRA .

BRI ATHER, BRTHBAGL;

EINTE 4 75 RTCM #hIXFI%E 6 15 AGNSS;
5 2.2 TAOEMBCHEEM T NMEATHS JHS.

5 2.2 HEOEMBICHEEM T NMEA VTG HE;
55 2.3.10 #EBMMRLEHEES PODUAHE;
#Ema<icE NMEA SHERE &S,

BINT MRAE SRR

5 3.5 TERUNEEMSEHKT USRCFG a<HiRASHER;

EMTHE S5 TERARESS.

EinTHESHEEHEE.

122475 6 T AGNSS,

5 2.2 HEOEMICHEEMN T NMEA GLL #1 GST HE.

22 2.3.10 WAL HEE/S PODUA HE ;
BETEH 5 TERREEMS;
HEMTE 6 T AGNSS Mok,

% 3.6 TRMEEEMNT IMU EREBRAKERHES.
INEY IR T

B 7% 2.3.10 5 PO ZHERHER.

HEINTE 2.3 15 PO WKRLESHEENHER

BN T 58 2.4 TEEEHLIRNGS.

&% GPS L1 L5+ IRS L5 PO %4,

& 1E B2A tHixH#ik 7y B2C.

#1n NMEA ZDA &4

%5 5.5 THRMAX BUAL RGN RREH L.

1M
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1.9.9 2024/3/14
1.9.10 2024/3/26
1.9.11  2024/3/29
1.9.12  2024/4/12
1.9.13  2024/4/29
1.9.14  2024/5/14
1.9.15  2024/5/21
1.9.16  2024/5/28
1.9.17  2024/6/28
1.9.18  2024/7/15
1.9.19  2024/7/16
1.9.20 2024/7/30
1.9.21  2024/8/7
1.9.22  2024/9/4
1.9.23  2024/9/9
1.9.24  2024/9/18
1.9.25 2024/9/26
1.9.26 2024/10/21
1.9.27  2024/10/29

© 2022-2025 1EiEER

BIERX&HSEE NMEA KA

# AID. MSM. GMP. ODO. ATT. GFA. ZDA BRI ##IRBE <.
LB A SR B NMEA fHIA

#10 POINS B0 X FASAMBRT ARSHA.

41 AGNSS HTTP T B =t ;
Emy REREARER.

90 5.2.19 378 NMEA /NS ET.
#n POINS i&46) % FHMANE E 173 AR MK AR .

TR LR R
842,311, {53023.5 A SHA; HMFTFF/M SABSLY {55+ B

B IE+ 7Nt H K AFFTFH £ NMEA 6%;
My RER HTTP ITiH4, 10 HTTP AGNSS SlixF41;
# 2-7 fiL3B21 5 IDH “4” &k “5” , £EEFESID 47 .

#0 2.3.12 1 2.3.13;

#71 POINS 35 4) 5% F &R ik B A -
#h0 2.4.11 B E PPS fy#ik

¥ 2.3.14 AR EE R

10 3.4 PNT SHEET, i 3.4.1NAV HE
246 MBREMRIZMESREERX

#n POINS &6 X FH A AR E A .

g 2.4.13 B LN

& 3.6.1 fRERAF SR

EITHE

¥ 2.2.11 NMEA_DTM; 2.2.12 NMEA_GBS )% 2.2.13 NMEA_GNS #H thid ik ; i

2414 BB EE Mincnr 62
#ri 5.1PO_NMEA X &< EEH#ik,

i PO_NMEA A& SHAE <AL & ar S HIHA -
2.4.15 REBHE ST GNSS R&ATE

2416 RBHASMERRERNITE;

2417 BBEHESM IMU f=EHE ;

2418 BBEHESM IMU RERER;

2.4.19 EEHASH DEBUG AEHH
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1.9.28 | 2024/11/13 £ 2.4.5 i NMEA It IFHES I MEMEOREMEREESG L.
1.9.29 | 2024/11/23  FHSETAHTEARESSANE 3.6 —RIMEEE.
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