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TnEE Float 22
=ihMAIRE (deg/s,BIAT) Float*3 26
ZiMmEE (gBAT) Float*3 38
RTK EALRAS Uints 50
ZEBHRIL Uint8 51

Bit0: 1 RREDSHM, 0 X
Bitl: 1 R AEIREABH, 0k

4

ARZSAL: Uint32 52
bit0:1 F7~ RTK HIE B, 0 &R

T3

Bitl:1 37~ PPS (E 5B, 0 %R

T3

Bit2:1 JRNAEFMENIE, 0

TRAMIENL

(BRI FEH: RTK EALIK
7S 4+ EIAE] 0.5m/S L b+
WIREZ&ITH,

WRE VIR RTK EALIK
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Bite:1 TRon F R BHHER
%, 0Fi

Bit7. Bit8:

01 F/m F WAt (Bit7=1
Bit8=0)

10 xR ~EWFE (Bit7=0 .,
Bit8=1)

00 RRFEL (Bit7=0. Bit8=0)

CRC 15E
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==
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«  CRC#I&AMMILIFIE, FEE CRCKRIGMNAL, ZMTBEFTA CRC #

3, REHEHZNFMBGIIZIMR.

o WHCARREMISL, BT ID, WHKAMREM I BRIEFTEE.

o MRIER, REEEFT.

1. BERZER71.9FT, £S5 : AT+SETNAVIrn

2. 5 nmea BIERTER R ML, HiE Z#HHIEUN AN eI nmea BIER, TR
HUBTRAIES IR 7.1.11 384 AT+SETNO\Nn 151 M ATHIE R+

AR it XML E
Misk 1: OxAA Uint8 0
sk 2: 0x55 Uints 1
M5 1D: 0x0166 Uint16 2
Mii4<: Ox005E Uint16 4
GPS B (ms) Uint32 6
GPS Bt # Uint16 10
#5 & (FEx10000000) Int32 12
%2 [Z (& x10000000) Int32 16
aE (ZX) Int32 20
JEEEE (m/s) Float 24
HRIEIERE (m/s Float 28
&R (m/s) Float 32
HRA(E) Float 36
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ENER I
I f () Float 40
A=A (E) Float 44
BRZEFRT: AHRS finE (B) (X&EMNE) Float 48

WRZEERT: RTK NKEHE (B)
FEN G200 R FeIZ 1B R T : BIZEPEiR Z ShARE

(/)
B (3EA G200 BYERARHAE) Float 52
TERE T X 5 (g) Float 56
MRE Y 3 () Float 60
TRE z 5 (g) Float 64
FedZ2{Y X & (deg/s) Float 68
FESZ{L Y 3 (deg/s) Float 72
Fed2{Y 2 30 (deg/s) Float 76
IMU i&E (C) Float 80
RTK ENLIRZS (] GGA FELLIRE) Uint8 84

O:RENL 1: B R ENL 2:{AEEE D EAL
A4:EEMR 5 R kR

DEH=E Uint8 85
Z= R Uint8 86
DTS F AL Uint8 87
50 F{REEE

HihRRAKEE

MAEBERET (cm) Uint16 88
HESMAUBKEBR

ARZSAL: Uint16 90

bit0:1 37~ RTK BB B, 0 RREH

Bitl:1 37~ PPS 55 B, 0 TR

Bit2:1 JRINEEFMENIGK, 0 RRKIBAK

(B REVEBHES: RIKEMKS 4+ REILD
0.5m/S KA b+ MRIR B 4% 1 T3¢,
WREFBWEH: RTK ELLRES 4+RTK EFIRT
50)

Bit3:1 RN ABI, 0L

Bitd:1 TIREE FAMEUEL, 0 RIEL

Bit5:1 F/RATAEFEIR BB A, 0 LXK IMEFEIR AT
ZHE)

Bit6:1 /R MR BHLEIEEY, 0 XX

Bit7. Bit8:

01 RZEMATHE (Bit7=1. Bit8=0)

10 RREHFIR (Bit7=0. Bit8=1)

00 FRRFEL (Bit7=0. Bit8=0)

e 1 Uint32 92
FnEg 2 Uint32 96
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ERERL 1%
CRC 5§ Uint32 100

6.3 nmea 1Y

3. XFHZ nmea LA S FHIE
4. SHEFIBERRITERRL, Bt nmea BUIERN AL Z#BIBIER, V)

BB RATE iR 7.2.2 5 E L HRTHIE R .
- BEXFEUTIEE. REARE 7358
GPGGA
I HRRE
I fiik B | R
B
1 | $GPGGA Wk $GPGGA
2 utc UTC IF[8] CBF/ 93/ F5 / /INELRD ) hhmmss. ss| 202134
3 lat 74 (DDmm. mm) 1111.11 |5106. 9847
4 | lat dir 25 M (N = North, S = South) a N
5 lon 2% (DDDmm. mm) yyyyy. vy [11402. 2986
6 | lon dir 2 m (E = East, W = West) a W
7 | quality RS X 1
8 | # sats Z 5N LR, #ﬁfﬁﬁ'ﬁﬁfﬂﬂéiﬁ . 9
NG
9 hdop TKFH IR X. X 1
10 alt REHE, #F i L R X. X 1062. 22
11 | a—units KL EEAL, (M = metres) M M
12 jundulation SRR X. X -16. 271
13 | u-units FREREERA M = metres) M M
14 age AR, s XX
15| stn ID FoyrFeul 1D XXXX 8
16 *XX MY E *hh *48
17 | [CR][LF] A P IEAT [CR] [LF]

B AR
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Field Structure Description Symbol Example
1 SGPGGA | Log header SGPGGA
2 utc UTC time status of position (hours/minutes/seconds/ decimal seconds) hhmmss.ss | 202134.00
3 lat Latitude (DDmm.mm) ML 5106.9847
4 lat dir Latitude direction (N = North, § = South) a N
5 lon Longitude (DDDmm.mm) VYYYY-YY 11402.2986
[ lon dir Longitude direction (E = East, W = West) a w
¥ quality refer to Table: GPS Quality Indicators X 1
g #sals Number of satellites in use. May be different to the number in view XX 10
9 hdop Horizontal dilution of precision XX 1.0
10 alt Antenna altitude above/below mean sea level XX 1062.22
1 a-units Units of antenna altitude (M = metres) M ]
12 undulation | Undulation - the relationship between the geoid and the WGS84 ellipsoid | x.x -16.271
13 u-units Units of undulation (M = metres) M I
Age of correction data (in seconds)
" A The maximum age reported here is limited to 99 seconds. )0( (EmPiy When e dSrental data s present)
15 stn 1D Differential base station ID 0K (empty when no differential data is present)
16 XX Check sum *hh *48
17 [CRIILF] | Sentence terminator [CR][LF]

GPS Quality Indicators
Indicator Description

1] Fix not available or invalid

Single point

Converging PPP (TerraStar-L)

Pseudorange differential

2 Converged PPP (TerraStar-L)

Converging PPP (TerraStar-C PRO, TerraStar-X)

4 RTK fixed ambiguity solution

RTK floating ambiguity selution

5
Converged PPP (TerraStar-C PRO, TerraStar-X)
6 Dead reckoning mode
T Manual input mode (fixed position)
§ Simulator mode
9 WAAS (SBAS)
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FORSENSE
FRER 3%
GPRMC
R SRR
T G ik BR | w
& n H D T 7~ 11
1 | $GPRMC ok $GPRMC
2 ute E 2 UTC A hhmmss. ss| 144326
5 pos ENCRE (A AHERUENL, V RERE A A
status A7)
4 lat i (DDmm. mm) 1111.11 {5107.001774
5 | lat dir | @E i (N = North, S = South) a N
6 lon 22 F& (DDDmm. mm) yyyyy. vy |11402. 32916
7 | lon dir 2 J M (E = East, W = West) a W
8 | speed Kn b TR 2 X. X 0. 08
o | ek SBETAC D, DAL 77 A xx | 323.3
10 | date UTC H#: (&E/A/HD xxxxxx | 210307
11 | mag var Tl A F X. X 0
12 | var dir TG4 £ 77 1) a E
13 | mode ind EN AR a A
14 *XX U6 AE *hh *20
15 | [CR][LF] A ETT [CR][LF]

B IR
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FORSENSE FSS—-NAV680-WP = mnFfif

[RIERsH 32

Field Structu Symbol Example
1 $GPRMC | Log header $GPRMC

2 utc UTC of position hhmmss.ss | 144326.00

3 pos status | Position status (A = data valid, V = data invalid) A A

4 lat Latitude (DDmm.mm) L1IN} 5107.0017737
5 Iat dir Latitude direction: (N = North, S = South) a N

5 lon Lengitude (DDDmmM mm) YYYYYYY 11402 3291611
7 lon i Longitude direction: (E = East, W = West) a w

8 speed Kn | Speed over ground, knots XX 0.080

9 tracktrue | Track made good, degrees True XX 323.3

10 date Date: da/mm/yy JOXXKK 210307

Magnetic variation, degrees
kil mag var xx 0.0
Note that this field is the actual magnetic variation and will always be positive. The direction of the magnetic variation is always positive.

Magnetic variation direction E/W

12 var dir Easterly variation (E) subtracts from True course. a E
Westerly variation (W) adds to True course

13 mode ind | Positioning system mode indicator, see Table: NMEA Positioning System Mode Indicator a A
14 XX Check sum *hh 20
15 [CR][LF] Sentence terminator [CR][LF]

NMEA Positioning System Mode Indicator

icator

A Autonomous

D Differential

E Estimated (dead reckoning) mode

M Manual input

N Data not valid

GPHDT (fiEE8)
R AETR

TR ik i P ol

1 $GPHDT 3k $GPHDT
2 heading LN X. X 75. 5554
3 TRUE HAbA T T

4 *XX R EGAE *hh *36
[CR] [LF] EAAILRF [CR] [LF]

5
B AR ER
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FORSENSE FSS-NAV680-WP /= & FAf

[RIERsH 32

Field Structure Description Symbol Example
1 $GPHDT | Log header $GPHDT
. heading | Heading in degrees | XX 75.5554
3 True Degrees True T T

4 XX Check sum *hh *36

5 [CRILF] | Sentence terminator [CR][LF]

GPVTG (hEEEER)

RS RERE

TR 4 ik FE ol
1 | $GPVIG 30k $GPVTG
2 [track true[7IAf, PAEIALTTRINZEME x. x| 24. 168
3 T HALTT R~ A T T
4 |track mag |/ MM, VAREAETT 2 x. x | 24. 168
5 M t A6 77 [ a7~ o M M
6 | speed Kn Kz & x. x |0. 4220347
7 N WA, T N N
8 | speed Km IKFIiesh#E B, km/s x. x| 0. 781608
9 K WERRRE K = kn/hr) | K K
10 | mode ind ENAE A TR a A
11 *XX R EG AR xhh|  *7A
12 | [CR][LF] AL TF [CR] [LF]

B AR ER
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FORSENSE FSS-NAV680-WP /= & FAf

G Y ERE
Field Structure Description Symbol Example
1 SGPVTG | Log header SGPVTG
2 track true | Track made good, degrees True XX 24168
3 T True track indicator T T

Track made good, degrees Magnetic;
4 track mag | Track mag = Track true + (MAGVAR correction) XX 24168
See the MAGVAR command

5 I Magnetic track indicator M I

6 speed Kn | Speed over ground, knots X 0.4220347
7 N Nautical speed indicator (N = Knots) N N

8 speed Km | Speed, Kilometres/hour XX 0.731608
9 K Speed indicator (K = km/hr) K K

10 mode ind Positioning system mode indicator, see Table: NMEA Paositioning System Mode Indicator | a A

" XX Check sum *hh *TA

12 [CRIILF] | Senience terminator [CRIILF]

NMEA Positioning System Mode Indicator

Indicator

A Autonomous

D Differential

E Estimated (dead reckoning) mode

] Manual input

N Data not valid

GPZDA (UTC Ba] % HER)
WL SRR

g; L1y Hisd FER Tl
1 | $GPZDA ok $GPZDA
2 | utc UTC s [] hhmmss. ss 220238
3 day H, 01 -31 XX 15
4 | month H, 01 -12 XX 7
5 year i XXXX 1992
W o (empty when no data is
6 | null X5, AETH XX
present)
M XIS P IR, A (empty when no data is
7 null XX
" H present)
8 *XX A *hh *6F
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FORSENSE FSS-NAV680-WP /=& Fift
G Y ERE
9 |lcRILLFY|  waZabE | | [CR] [LF]
B IR
Field Structure Description Symbol Example
1 SGPZDA | Log header $GPZDA
2 utc UTC time status hhmmss.ss | 220238.00
3 day Day, 01 to 31 XX 15
4 month Month, 01 to 12 XX o7
5 year Year XXX 1992
Local zone description—not available
5 null ® Local time zones are not supported by OEMT family receivers | XX (empty when no data Is present)
Fields 6 and 7 are always null.
T null Local zone minutes description—not available XX (empty when no data is present)
g XX Check sum *hh *6F
9 [CR][LF] Sentence terminator [CR][LF]

GPATT (RERBEENXIRID)

AR
Tk
UTC BFg)

Wz

IR

R AR
{/HID F

IR =es
A= f

BRATHE

i3

AU R

i

fin =1 F A 1 E

k3
s o]

B

degree

degree

degree

degree

degree

degree

=N
String

hhmmess.sss

Character

3 decimal
place

Character

3 decimal
place

Character

3 decimal
place

3 decimal
place

3 decimal
place

3 decimal
place

HEX

27

i
SGNATT

170834.00
0

1
-4.891

3.122

p
124.005

0.432

0.811

1.202

*68

17: 08: 34 UTC

O:AAH1: ATH
JEEAIES 180°, A MlmE
TENX

HIE

HRAR R

EEIRIES 90°, MLEEN
HIE

M AtE R~

SBE R 0°F 360°, HiLH

@, IRETEAEEE A IE
JEE A 0360
JEEJ 07360

JEEA 0360

ATHREEmER
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FORSENSE FSS—-NAV680-WP /= dnFif
R NGRS 35
GPATT Tk

Name Unit Format Example Description

Sentence Identifier String SGNATT

Time hhmmss.sss 170834.000 | 17:08:34 UTC

Status Character 1 0: invalid
1: valid

Roll Angle degree | 3 decimal places | -4.891 range +90, right side
down defined as
positive

Indicator for roll character R Roll indicator

Pitch Angle degree | 3 decimal places | 3.122 range +90, head up
defined as positive

Indicator for Pitch character P Pitch indicator

Heading Angle degree | 3 decimal places 124.005 range 0~360, to true
North, counter
clockwise defined as
positive

Roll Angle uncertainty degree | 3 decimal places 0.432 range 0~360

Pitch Angle uncertainty | degree | 3 decimal places 0.811 range 0~360

Heading Angle degree | 3 decimal places 1.202 range 0~360

uncertainty

Checksum Hex *68 Used by program to
check for transmission
errors

GPCHC  (R#RBEEMNIR: GPCHC i

GPCHC RT3

$GPCHC,GPSWeek,GPSTime,Heading,Pitch,Roll,gyrox,gyroy,gyroz,accx,accy,accz,
Lattitude,Longitude,Altitude,Ve,Vn,Vu,V,NSV1,NSV2,Status,Age,WarmingCs<CR><

LF>

E: MRBRGRERVIAL, B2 GNSSER, GFEUERELES (Status (BFFT
0, 175 GNSS #iE, 2, 3 AEARHIE

FE AW tER &N 25451

1 Header  GPCHC {3k SGPCHC SGPCHC
2 GPSWee B 1980-1-6 ZH BRI 2 HA% (GPS Bf  www 1980

k E1D)
3 GPSTime HBHZAEH 0:00:00 ZHETRIFIE (GPS  ssssss.ss 16897.68
AFiE])

4 Heading @AM (0 & 359.99) hhh.hh 289.19
5 Pitch e (90 = 90) +/-pp.pp -0.42

6 Roll ¥R A (180 ZE 180) +/-rre.rr 0.21

7 gyro x FetZ X 5, BAL (°/s) +/-gg8.88 -0.23
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10
11
12
13

14

15
16
17
18
19
20
21
22

23
24

25
26

FORSENSE
R IR 32

gyro y
gyro z
acc x
acc y
acc z

Latitude

Longitud
e

Altitude
Ve

Vn

Vu

Vv

NSvV1
NSV2
Status

Age
Warning

Cs

<CR><LF
>

FSS—-NAV680-WP = Af

FESZ vih 8L (°/s) +/-ggg.g8
FedZ z%m, 8460 (°/s) +/-ggg.gg
mEE x3#,84M (6) +/-a.aaaa
mE Y BEHM (G) +/-a.aaaa
mE 23,84 (G) +/-a.aaaa
R (-90° ZE 90°) +/-1110
ZE (-180° Z 180°) +/-1L10
=E, B CGR +/-aaaaa.aa
KENRE, BAL CR/F) +/-eee.eee
JbENRE, B CR/FD +/-nnn.nnn
RENRE, BAL CR/FD +/-uuu.uuu
FIERE, B R/ +/-uuu.uuu
X% 1BEH nn
BIX% 2 DEH nn
RGRE (REED) ss

0: #1%E1L ;

1 P_\—E'ﬁ%_t,

3: éf-mm—ﬂ‘i_t

-TJ—.’EE'{kIL.\ (I_J‘:':

O.TEMTEﬁ

1: BRENEMD;

2: (AREEDEMER;

3: HEHE;

4: RTK FREMENLE;

5: RTK ZmfRENLE [];

6: BREMAEM;

7: (AEEEDENAER;

8: RTK FREMEELLA E[S);

9: RTK ;Z R MR ENL A ZE [5];

E5ERS aa
bit0:1:Jc GPS jHE, 0: IEE ww
bitl:1: TEMER, 0: IEFE

bit3:1 PeiRsEIR, 0: [EHE

bit4:1 IFKiEi=, 0: IEHE

e *hh

EE6E

29

0.07
-0.06
0.0009
0.0048
-1.0037

38.859496
9

121.51500
73

121.51
-0.023
0.011
0.000
1.500
14

6

4

*47
<CR><LF>



FORSENSE FSS—NAV680-WP = Ffh

G Y ERE

6.4 CAN 1Y

2 9 CAN ¥ Biiif& = Ox19FF CCOA (E: B{I} deg*100, int16 2HY)
R 1D 1 2 3 4 5 6 7 8
Ox19FF CCOA  1&IRFA 17400 £ frlal SIRUIY=:]

%< 10 CAN ¥ Biiisg 3 Ox19FF CD9A (F: B{iJy deg/s*52.0127 , int16 FHY)
E: TRER: B G200, AT AmE

Rt ID 1 2 3 4 5 6 7 8
O0x19FF CDSA gyro_x gyro_y gyro_z TnEg

% 11 CAN ¥ Riitg = Ox19FF CEQA GE: HfiXy g*3276.8, int16 &)

ARZSAL -

BitO:RTK R FHIBEHAREN, 1 RRBY, 0 RA-TLH

Bit1:PPS BX#rEAL, 1 TRBM, 0 "RR-EK

Bit2: Bt A ERUIFEN, 1 RREY, 0 RREH

Bit3: R PR N B HHRENL, 1 RABH, 0 "RRFEH

Bit4:RTK L EEfEFFEN, 1 "RREIEME, 0 "RABEER

Bit5:RTK E BB EMATELL, 1 RRBEEMR, 0 RRABER

Bit6: A [E#IG UARERLL, 1 R/RREBHIRIL, 0 RRRIIEH (XERTBRRZEFEHEIR)

3R ID 1 2 3 4 5 6 7 8
Ox19FF CE9A  accel_x accel_y accel_z IRTSAL

% 12 CAN ¥ Biiit& =X OX19FFCE9B(E: 1EEAE: 1: Fi#E, -1: FE)

3R 1D 1 2 3 4 5 6 7 8
OX19FFCE9B  FEA# HitR&ZERm REH WH
=f @

7 13 CAN ¥ ReiiAg 3l OX19CCFFOA (GE: #RNAERK, FERK 167, Int32
&)

WERM WGS84 &5k, ZKEEINEE AERERUPMIE, EEREAHIE
AT AR RAE;

SERIFREA 0°, Latitude KF 0° 9k Tk, Rz HEHEIK;
ZEUAYIFFLA 0°, Longitude KTF 0°AZETR, KRZHAHFEHEEK.

3 REm 1D 1 2 3 4 5 6 7 8
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FORSENSE FSS—NAV680-WP = Ffh

[RIERsH 32

OX19CCFFOA 2 FE

7 14 CAN ¥ Riii#g X OX19CCFFOB (GE: SiZAMMEkS, FERK 17, Int32
&)

3Rt ID 1 2 3 4 5 6 7 8
19CCFF9B =72 BR#

< 15 CAN ¥ Rini#g3\ 0X19FFD29A (G¥: Iy cm/s, int16 &)

3 REm 1D 1 2 3 4 5 6 7 8
19FFD29A bERE RERE b =) 35K & iR (@R
)

6.5 RTK ELRESTR

i ASCII ik

0 NONE TciE

1 FIXEDPOS i & B8 FIX POSITION 5 £ #5
&£

2 FIXEDHEIGHT B

8 DOPPLER_VELOCITY EERNZEMEES

16 SINGLE BoEN

17 PSRDIFF ThEEED R

18 WAAS SBAS E i

32 L1_FLOAT L1 ;R i

33 IONOFREE_FLOAT HEBRZSMR

34 NARROW_FLOAT EEZ LR

48 L1_INT L1 ElZEf#

49 WIDE_INT REEE R

50 NARROW_INT =B EE
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e
7. B E

71 BEERORE
711 BEXXREE

BlanEC E & E1E % X=0.5m,Y=-0.6m,Z=-1.0m
&% : AT+CLUB_VECTOR=0.5,-0.6,-1.0\\n

FORSENSE FSS—NAV680-WP = Ffh

Fi% : GPS_POS_X=0.5,GPS_POS_Y=-0.6,GPS_POS_Z=-1.0\f\n

HAA: FFEEER RTK EXZEAMF 0B IMU B OH=4%XE (XY,.2) , &
fLAx. Hef,

ERIA TEFLRRT

& RTKEXREZE IMU 895175, MALEH, BWAGHE;

#H RTKEXRLE IMUMEAT, NAEY, BNAGE;

HRTKERLE IMUBIET, NAKRY, BMNAEH (—RREEHBERELS) .

PIRATRERNMTEMAR: GREES L, IMUMRKIZBTESRRE, EHE
822 EPHLERLKEE)

9 #IFRTEE

| = — |
— : TR n
@ L] o o o
FORSENSE : ' :
| FSS-I1MU614E-AG ® T

(=]

SN:614E220100XXX
K A
10 R EREE

712 EEERRHP LTS

BlanEL E#FE @E A X=0.5m,Y=-0.6m,Z=1.0m
4 . AT+OD_VECTOR=0.5,-0.6,1.0\r\n

|
[
|
|
[w] i [w] :
! |
[
|
|

D)

N% : OD_POS_X=0.5,0D_POS_Y=-0.6,0D_POS_Z=1.0\r\n
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FORSENSE FSS—-NAV680-WP /= & F it

E (558
WHH: B EEAERHPOHES IMUBMPOR=Z%HRE (XY,2) , BAAK.
Hrp,

ERA TEFRLIRRT

wERHYOE IMU BIRTS, MAER, ENAGAY;
wHERHTOE IMUBAS, NAER, ENAGAY;

HERHTOE IMUBTA, WALES, SNAGYE (—RERHPOEERET
) .
SIRRAREEWNTERR: REFEHLE, IMUNRKIZETEARARE, FHLE
8.2.2 BTl B R HE)

[ — o |
@©Forsense® |
| FSS-1MU614E-AG | 7
y Lo | —
EI % | e 8
| - -
SN:614E220100XXX i - .
11 iR REE
7.1.3 BEE EifshEE

HEEZEWMIER 2m, NI EESE
AT+WHEEL_BASE=2\r\n
I SR ERRERE

7.1.4 B2 E RTK WRLELRER
HECE RTKRREREMNOE, MEERSK
§< : AT+RTK_ANGLE=0\r\n

RZi% : ANGLE=0\r\n

WER . REAAFTREIEEBEIREANFEEELFRNEA, IRETEAE, BEE A
fa, AEMRANSEE-180°~180°

AR RERSKRFEFHREREYN; WRELEREREFAT 50cm

715 FRNKLmE

#iE: BAMRERMERRXART, NEFRLERBTIRENGL, MFELEERANX
S, BRUTESHBUREME, 1 AFBRKREHME, HittSHI9RXHN
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FORSENSE FSS—NAV680-WP = Ffh

E (558
R&EmE, TEZERPIHREVNRERZREIRE, BUNSESMEZESEEREIRE
364 : AT+DRTK_USE=1\r\n
NZE : OK

AR RERSKRFEFHREREYN; WREKEREREFAT 50cm

7.1.6 FREM KL

WREIRERIZUNT

1.EESE O, N AT+SETNOWNN X HFAFFGFTED

2.%1%¥#54 AT+RTK_BIAS_EST=1\n\n FFBirERTE

JEWMEIT, FREMMET 3km/h, $£0OEE RTK_BIASE_CORRECT_DONE 5%/~

FRZE RIS

4.% 3% AT+CONFIG\N\n 5 AT LEZIFTEN, RTK_BIAS_FLAG_AND_VALUE=99,XX
(FEAE) , RERERE, REEBNBEATIT1E

5.AT+SAVE\Nn (RF455R, =i L.

717 BEESFAMAHNOMNE ., BEREA

HEREWMLASSMRENRTERER, NEERESH:
4 : AT+PROJ_VECTOR=1.0,2.0,3.0\r\n
%

[

| =t
5]
Ri%& : PROJ_VECTOR_X=1.0, PROJ_VECTOR_Y=2.0, PROJ_VECTOR_Z=3.0\n\n

AR FAUAHERA R REAM P OAER, ERWMEEMAEYR, WFELE
IMU 7I‘E1ﬂlﬂlu$ﬁidltt?ﬁ-‘?'2"—"'ﬁﬁﬁ’]ﬂ%ﬁz, RLE AR 8.1.1 #FEME

7.1.8 BL B —HFIEER

FEE AG B R, W 7.2 BESMBIERS 7.3 nmea thil A

WMEYIRA 7.2 HESMBIBRK 7.3 nmea I, FHhik 7.1.11 5SFIEHA]
£ EiEp L T

1% : AT+SETAG\Nn
F% : OK\rn

B EF I
6% : AT+SETNO\nn
F% : OK\rn
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FORSENSE FSS—NAV680-WP = Ffh

G Y ERE

7.1.9 BB —i#H-4E A SBIER
EBESSHEBIEREE, T 7.1 AG B RS 7.3 nmea il A&+

MFEYNRA 7.2 HESMBIERK 7.3 nmea s, TR 7.1.11 5= EHE
eGP

BLEHRSUT

364 : AT+SETNAV\r\n
NMZ : OK\nn
HECEF LT

#§4 : AT+SETNO\r\n
ME :

7.1.10 B EHith NMEA &R 7R

EEE NEMAZaE, N 7.2 BESMERERTHL

WMEYEA 7.2 HASMBIEREE, AR 7.1.11 B9 HIRERES
BCEHRSUT

GPGGA

f: LA 5hz St GPGGA i84): AT+GPGGA=5\nn

: OK\r\n

% : OK\n\n

GPRMC

fl: LU 1hz $iZEMY GPRMC iEH): AT+GPRMC=1\r\n
MZ: OK\r\n

GPHDT (fiE58)

fl: LU 1hz $iZiY GPHDT iE4): AT+GPHDT=1\r\n
MZ: OK\r\n

GPVTG (MmEEEER)

f5: L 1hz St GPVTGiE4f): AT+GPVTG=1\r\n
MZ: OK\r\n

GPZDA (UTC Etia) & BER)

fl: LU 1hz S Y GPZDA iE4]: AT+GPZDA=1\r\n
MZ: OK\r\n

35



FORSENSE FSS—NAV680-WP = Ffh

B 5D
GPATT (BZENXIRID)

fil: LU 1hz SR GPATT i84]: AT+GPATT=1\r\n
MZ: OK\r\n

E BT

#54 : AT+SETNOWAn

MZ : OK\r\n

7111 L E YaiHiERELL AT

E4 . AT+SETNO\r\n
MZ : OK\r\n

7.1.12 FL B HiE IR
EEREERRMEINZEA 10hz, NEEHESH:
#E: ®AH 100HZ

$§4 : AT+OUTRATE=10\r\n

N% : OK\nn

7113 BLERIFE

N Z B E R IFE A 115200 2k 230400, ZRINE4FEH 115200
EEE IMU 8 OEHFERA 230400, MELEESA

$§4 : AT+BAUD=230400\r\n

RZ% : BAUD=230400\r\n

AE: EEERSERFREEHMBERENY

7.1.14 B2 & CAN 43

XS AFEL BT 9 250K,500K,1M,  BRIAK 45 5 500K
w5 EBCE CANRHFE )y 500K, MELERSK

#§4 : AT+CAN_BAUD=500\r\n

K% : OK

AE: BERSAERFREFHBEREN
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FORSENSE FSS—NAV680-WP = Ffh

G Y ERE

7.1.15 BCE CAN i smn=
EBCE CAN BB SAE R 10hz, NEEKSH:
4% : AT+CAN_ODR=10

[Ee
m(r

i
&iE: ®mASH 100HZ, E25E B4R, RFRETFEERMEEN

7.1.16 TENEREELEER

EEWMARESNER, WERERSX
AT+CONFIG\r\n

7.1.17 EifRAS
AT+VERSION\r\n

7.1.18 LB & XYZ EE

RERE, MBtelEEARERTAIE, RE, MERESVIRAEEN XYZ =
IR

1 AFBEHMERERL, HthsHIIAKH
54 . AT+NAV_OUTPUT_XYZ=1\r\n

: OK\r\n

MZ : OK

7.1.19 fniE B BHEINERE H hniE

1. EBREHNMEE S : AT+DEDUCTIONG=1\r\n
ZEFIRE OK RF|MINAE, ZBEIER

FRIE AT+SAVEVNN (RFFECE, BNEBERH
2 mEENMEE S : AT+DEDUCTIONG=0\r\n
ZiEFIRE OK KFREINALIE, MLEEXH

FRIE AT+SAVENN RFFECE, BNEBERH

7.1.20 Bi B REER

BRI T hEs A E
x BHHERE 180 &
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B 5D
z Hli5ESE 90 180 270

BERSWT
= QRN AE R XN 180 B, NEERSH
$54 : AT+INSTALL_ANGLE=180,0,0\r\n

FORSENSE FSS—NAV680-WP = 5aFAf

FI% : INST_ANGLE_X=180.000,INST_ANGLE_Y=0.000,INST_ANGLE_Z=0.000
H RRNEE: RER ZHERs 180 E, MEERSH:

6% : AT+INSTALL_ANGLE=0,0,180\r\n

FI% : INST_ANGLE_X=0.000,INST_ANGLE_Y=0.000,INST_ANGLE_Z=180.000

=

71.21 R GEH

U EBIETE, BUER, MLsnEESY, ETUGHEEMNRIREES, ER
BARER

34 : AT+SAVE\rn

MZ : OK\r\n

7.2 @it CAN LB
7.2.1 B AS

w15 -

ID = Ox19FFF326

Data = 0x9A 0x07 OxFF OxFF OxFF OxFF OxFF OxFF
ME (BRAS V1.21.2.2)

ID = Ox19FFF29A

Data = 0x26 0xC7 0x01 0x15 0x02 0x02 OxFF OxFF

7.2.2 BoEShEE AT E

15l

ID = OXODFFC126

Data = #iE 2 F15+# 8 2 F1*3 (L cm)
R %

ID = 0OX19FFCO09A
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FORSENSE FSS—-NAV680-WP ~=mnFfil

E (558
Data = #4#F 2 FH+HE 2 F1H*3 (B{iL cm)
7T23MBNKEREAE

ID = OXODFFC326
Data= A& (int16, #{i: E*100) +OxFF*6

7.2.4 BiGHENITE, WXERKAE

ID = 0XODFFC226

Data =OxFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF
R

ID = 0X19FFC29A

Data = 3#E 2 FH+1E 2 F1*3 (8L cm)
REAETIANRS:

ID = 0XODFFC526

Data =OxFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF
R

ID = 0X19FFC29A

Data = fE*100 2 =%

7.2.5 BECE CAN il EFTRMNBIFE

EFFEYTFF 1M, 500K, 250K (433lFxH 0x03, 0x02, 0x01)
EHFELFF 20, 50, 100Hz (FFIFTRA 0x14, 0x32, 0x64)
RETUEEREH.

ID = Ox19FFF326

Data = 0x9A Ox4A 5455 E#hZ OxFE 0xFB 0xF9 OxFF

IVES

ID =0x19FFF59A

Data =0xFF Ox4A K43 B#hZ 0xFF 0xFF OxFF OxFF

7.2.6 EEHEMRFFE:

ID = Ox19FFF426
Data =0xFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF
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©

R NGRS 35

ID =0x19FFF49A
Data =0OxFF Ox4A F45% EFi% 0XFF 0XFF 0XFF OxFF

7.2.7 xR E&%ES

ID = OXODFFCF26

Data =0xFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF
VRS

ID = 0X19FFCF9A

Data =0xFF OxFF OxFF OxFF OxFF OxFF OxFF OxFF
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8. BElH
8.1 i@ E{r#l

8.1.1R232 B E%E
{55 F AR, IMU SR _E il —— SR B FH B — T B —— SR B Eh R

) FURERE LA

#0S:  CcoM20 # USB S B 115000 i

B

B R A -

re [ 4T

220513
WRRA .
88

TR BEFE Wi

614E

REER S, I

0

Bl R R AR - FHBRS

FBRE

0
ERHL:

[WE == &9
11111111111111111111

2222222222 O cANEEOFR

CANEHFEE 1y

AR 2023-06-16 14:14:10 REER: o

8.1.2 (EFMIH USB %5 CAN &5k

AR IMU R G —— & E A R —FT FFE ——ik % CAN # O ALK —
— R EARENE R FR—R T BIHR.
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G Y ERE

HO5: coM3l # PR,

e #E B2 Effhz

[ e
A s [/Desktop/20230525-ahrs200. Firmvare i
S
42652
EhHER
R HAA
aH20
A I
0
ek X s FaRds:
FEHE

q BIEIMUE E1E4

T ELEICANI: 536 2 TMbpS

B
O.f_‘f!.i‘.ﬁﬂ’f
%1Fv2 bootl oo

v2 bootioader Rl LT

B cANENF S

1294908421

EHCANEEHEAT
R
CANMHE  95(khp

8.2 & kX

9’+ lu\/\ﬁjju-l—ﬂajl\_yq*
B REAGIES

REAFIES, HIFERMTFHARES, HSAETHRE, &S 7 flash EXiE
R THRIRENM, REHITRER, LA imu EHIEHN

BOOTLOADER #,

cmd_bl[34] ={@x55,0@xaa,B@xbb,0x88,0x18,0x00,0x00,0x00,0xc8,0x42,0x00,0x00,

0x48,0x43,0x2c,0x01,0x00, 8x00,0x90, 0x01,0x00 ,0x00, 0xf4, 0x01, 0x00 , 0x00,

0x58,0x02 ,0x00 ,0x00,0x40,0x97 ,0x46 ,0x6a};

[ - V=0 \ bootloader H
$ -4 %1% HC32MCU_FORSENSE FfF&

imu 1E3R# N bootloader H/F, imu RS FENL %X HC32_UPLOADER EfFH, 7
tkEAE], FRIMNEE L% HC32MCU _FORSENSE F5$, imu f&EiR— BRItk 55
£, BASBiEH APP, 1587 bootload r FTFREFEFHRIRE, FERt

SKFEFEHLEEMHER
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G Y ERE

ring str = HC32 MC ORSENS 3
QString st "HC32MCU_FORSENSE" ;

for(int i=0;i<10;i++)
{

_port_device->write(str. toLatinl()); sleep ms(50);

}
B=F: RERPES

imu #&2R7E bootloader FATHALMKSR, FREMELEER, RWaxrIm M E
IHAYES . AT EAifl %X 44 Send_CMD_LONG(0X21,0,0,0,0,0,0)/F, & #F
imu RIREMEN . imu Bty S5, ZBIEIE Send CMD ACK (0x64,0x10,0)

HiE . N —BHIEHRREILRE, mRRTRTES.

EMEHLS imu SR D A2
Send_CMD_LONG(©x21,0,0,0,0,0,0);

Send_CMD_ACK(@x64,0x18,0);

BHE: REFEHRDS

HAIH % %R &4 Send_CMD_LONG(0x23,0,0,0,0,0,0), 8L %%/, imu iRk
S¥F APP XA AR S IERTF, HRESREOPTEREFLAN . £ SR
EHITERZRERRREERG S, —BEBRMI, imu RRE) APP 3§ JETIR .
FHIN LA RFE imu BEREIIRIMA IS, 78T T—®, BUEAE

AIREIE AR RS F R R T

Send_CMD_LONG(©x23,0,0,0,0,0,0);

send_CMD_ACK(0x64,06x10,0);

ERL: RKEFREES

ERRINE , BHAREENAREHRETT , XXBIEFEAE
Send_Upload_Data #1741% . ENHBEAREHH#HITHE, BEEEKXR) 64 F
T, RE—BAE 64 THWRBLMRFHHHAITAE . E—MBESIBHH #BK
ES5 8B EHFRRERIbI. EANELE—WETE, HHIFFimu BRI
Ri, FIET imu BRIhIRENE|LEEIRERE, BAET—M . Imu ERAIIL 2] LAY
BIRBE, SAXMNKE, HIRBEREIUS NIEEH flash Hblt.
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RNRRH
WRE N flash KM, REEXMEHS, BARNUA%L.

uint8_t Upgrade Datal

=l imu fEER

i flash Mk

, Upgrade Data

, Upgrade_Data

Upgrade Dat

$75%: $KEL CRC KIGHS

— B E R THERE RS SN A imub14e-b#CRC1373387121 firmware , CRC
FHERAZSRENECLZITEFR CRC KIGE . ARXHLETHRE, £ NE
BERERIEIES, B imu BREBIMARCEREEIR . EAHILE
Send_CMD_LONG(0x29,0,0,0,0,0,0)# % f5, 3REX imu &R B &itHER CRC &1
B,

MR EMHFE CRC RIEERIR, NMiZMBMULERREGSTHIREITERAR.
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G Y ERE

Egd dmu

imu fEIRN

send CMD

Ed crc

BEL: KEERHT
FHE LI FIET cre RIEEERMG, KZER®L, FHREI

H W cre BB E# S

Send_CMD_LONG(©x30,0,0,0,0,0,0);

Bl R, WEEREW BT IZMRASHIEZEAHRKI.
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Q) FORSENSE FSS—NAV680-WP = Ffh

G Y ERE
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Q) FORSENSE FSS—NAV680-WP = Ffh

G Y ERE
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G Y ERE

upload data . header2 =8 xAA;
upload data. id=cmd_id;
upload data . length=s f ( UPLOAD DATA) -18 ;
upload data. cmd=cmd;
i=@;i<size;i++)
upload data.param[i] = *(param+i);
upload_data .offset=offset;
upload data .size=size;
len==si ( UPLOAD_DATA) -4 ;
_t check_crc=1;
upload data.check crc=crc_crc32 (check _crc, (uint8_t *)(&upload_data), len);

send{ (uint®_t *)(&upload data),si {UPLOAD_DATA

CRC32 KGRI T :
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9. ROS IRzh

ROS IxEh T #i it :https://www.forsense.cn/download/

FS982 ros .rar T#

9.1 &% ROS serial

£ ROS serial 8, AfFIFZMKH: ROS 12H#H serial K H OIBIS.
BABITAT®S, THREK serial RHE:

sudo apt-get install ros -melodic-serial

SRIEHI roscd serial 454, #E serial T E, MRLERD, MBI
TMER:

/opt/ros/melodic/share/serial

9.2 fiFKH

cd FS982 ros/

catkin_make

Built target forsense_ins_generate_messages_nodejs

Built target forsense_ins_generate_messages_lisp

Built target forsense_ins_generate_mess
Built ta 0 e _ins_generate_m
Buillt sense_1ins_generate_messages_eus

target forsense_ins_generate_messages

inking CXX executable /home/we

target forsense ins
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FORSENSE FSS—NAV680-WP = Ffh

R 3%
HRIETERK
9.3 %% IMU ik USB EAERS:
EERBEN:
Isusb

!lJt:
Internationmal, Ltd FT

EHEH USB x5
Is /dev/ttyU*

BCEFTHF USB ¥ & OHUR:
sudo chmod 777 /dev/ttyUSBO

9.4 EEHIE
4T roscore FFig§ ROS
[E12] serial_imu_ws XX 1T

source devel/setup.bash

MITE SN rosrun

rosrun forsense_ins forsense_ins

e O
source devel/setup.bash

rostopic list

wenfeng@ubuntu: > rostopic

fnavil l Data

MAGBSEER IMU iR
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B 5D

rostopic echo /FS982Data
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FORSENSE
10. $&H2 G200 {F3

1.G200 ZEEEK:
A.G200 LR ZEFERTE R L (REPERTE — 4L TIRU/K ERIMEALE)
B.G200 hkOEmER L%

2.G200 B9 CAN BEOEIERE %% CAN A |, BINBIESR AL 15V, BN 5V K
12V fitE..

10 &L REE

3.MBZEMAVEE, WZEMAVGHEE 2m K6, EHME EEROMF, L%
AT+WHEEL_BASE=2 4% % WHEEL_BASE=2, B %X {&71§% AT+SAVE | ZI &
ZOKREFEEHLHE

4% FERE FS982 fERG EAI#l V3.3.4, I N LM E T, EFEHROS, FHFEEA
115200), |mEHEERE, LINEEEEERERRNERERY, sEETANEXE

B, IEMEAN G200, RItfeiZAMLEREZE, BMALE, FEHEHKRINZE,
B AEYNERNG R, EMALE, EREIFSERHEITREREE.

12 G200 [EffEANTREE

FETRRE @]

RTKAE-FA R O
TR ;0,089 B4R GocH: -0.026 A 0.00 GRS 71370

PPSES AR O

A [}
Ny -0.050 FesRixy4l: 0.079 fifwsa: 0.00 RTKEACRE: 0.00 T#2:33

AR [} |

Wkt [
NEE ) -0.995 Pesg iz -0.005 frfa: 0.00 BEHME: 0.00

| R @ |
AR ERAL (]
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11. M35

FREC -

NAV680-WP E#1

FRE% (BWURZ) BlR% (EEXZ)
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S S

BI R

FREEREL

e s
RS232 &% XT60

G200 485 XK
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FORSENSE

i

FSS—NAV680-WP /= mm Fift

rakdy Ny - |
12. B o) RE 5=
] R
L e ERER DRSS PR ETIEEIEE, SEERTRES AL

&, ARG H DRAS), ArEiRR T2 FOBITIF B AL

TENIRE U E 2 1

BN E S BERR BIEFEN, HERAR, Z0KS, HERSELL
75 1Eff

KR LR € RS — Hik
ANF 50

EHEE DL N A&

LW PRSI N 0, EHEA EI RS ERAEAN, R&mLges
IRER & .

2. WSE PR 0 (H2—HBIA T 50, WEMNNNARIAE 2 5,
WK R BE B & 7572 50CM BA L.

S R o

s 3 N

=)
ﬁﬁﬁﬁﬁmgﬁggmma&ﬁ&%éﬁﬁﬁ%ﬁﬁﬁ%%ﬁ?@ﬁ%&%ﬁ%%%ﬁﬁ@

FRAME R, HATBRBRth oA RR 230, B ER e

45 KB L [

(e :
G DL T R 1T

EREIE RS AR A AR T 0. 5m/s L b+ LA AT A
TR R A R TR 50

P AL, R L R T % b 115200 A
2. He i E S IR 7 BE T A 2ms

1B H K j . N

éggﬁgm%@@ B RA B, T bits REAM

EFRE G200 LN, B
P IR AT TR

{5 CAN 23 BT XA 2 G200 ) CAN % 5 AG [ CAN VR R 211 —3,
WA—E, BEBECN—8, BEfRBEdE4S% 6200 5 AC FHMSHLE
T

BEFE G200 THML N, H
B PEIEE A AR, B/
AR

THHFE LU ER: 1. HIRe A S Y IR A I RT3 A2
W2 e, 7 ekt LA K RTRE A 5
2. WA G E, ORI E R EE & T ST A A B

AG B2 B 5E TSR

CAN JiC B AFHE, XURZR
A R E G4 R
Hid AT

HEE R ATy B
AR, AR IAERT, AN O, B A

nmea FHiN -5 i B

SRR, R N L — Al

75 o AR

M G200 UL, g [P PIE:

Bt i A TIEA TR A | OO0 SRR K PO ‘ )

fean o ISR AR FHE, EAE O SEINHE b, S AT B T

- — BB EIE DK

‘ e (D982 {5 BB e TR, W 5 SR, IR R L

T ALV ey R A BB, 9205 IR KB RS T A,
' s, SHBE TN, AR

E ) o A T Ak, [ R 7

BB, AR UIRE
SE fift

@i R RSB IE L7 RE S, O (5 53 I 4 T0US T 31 4 o e 0

B BIRE E, G BREE IR
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BOEORBCE B A S S, BCE b AR it A K T

ROS XA A B s "
A BEAFAE LR JURRJEA :
. sam A -
PP LR, AhEEEC B AR R, PRI T 10 £,

2. BN AE 75 I i
3. & L B IR AR IR

H5ZHHMLRER
i

TANGET I R S HNBR L3R T (DL S REMEZ TR IR ZE ) O iR
#)

/NN BE B CAN $8-4 15 4
AT AN P4

I S o S BGHAT I, —20, X-65536=—20 X=65516 65516 %f N [{]-|-
7Nt & FFEC, 65535 X 3 i+ 75 i#: il & FFEF, K& M 0 a1
1, FORAE S 65536, 24HT4s k2 i KM MG E
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FORSENSE FSS—NAV680-WP == s F A

13. EMigR

iy A< HER RE/ER
ERAS 0.9 2025.11.27 W ¥ AR

FR7A 1.0 2026.07.02 IR E X
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