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%3 BATRLHE

BH L5 #£F
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FRRE -40-+85°C
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RXD+ to RXD- +6V
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ExtTrig to GND -0. 3V-7V
NRST to GND -0. 3V-7V
DATA READY to GND 0. 3V-7V
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M B M AT A
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7. BOR{EMY
ETF QT. ROS F1 STM32 #9 &£ O MY~ -

https://data. forsense—imu. com/page/downl oad. html

ROREEEHEMER: BIERER (Stream Mode) F04pS4E 3, (Command Mode) , IMU
ELBARETERE, RIBSHECE IR EHR AT MIER.

HAEMARI . LUBIE SR FHAME L AHRS (37

RN AREXT, FIEFHERE, FRBTLXEMSS IN#TEE, Ed
GET 35 REUE RAZBEHIE. KT B4F, LEE M BB,

7.1 ROEOSH
* 8 BOEOEH

R NERETEE 115200bps ~ 1. 5Mbps

EIAEHIR S 115200bps
Frigiu 1 bit
IR 8 bits
eIV 1 bit
DG 7
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7.2 HEEEN

IMU S A PRI RV BB BL A9 E AR AN T -
9 INUERLEA A P ARERSS

gl £ ik
B
0 uint8 Mk 1 IMU 36 ik : OxAA, 0x55
1 uint8 MRk 2 A PEAmISk: 0x55, OxAA
2 ID &AL BOBEEM 1D BEMIEY
uint1é
3 ID &L FOEEM 1D WESFED
N OB EMKENRAET,
4 S AR R AR AL length 3 payload FRiEZFETi%, Bl n
t
. mEKEER B OIS RS T,

length A payload FIEFEH%, BIA n
6 uint8 Payload (n F¥H) HIETE

4 CRC_CEHCK
n . ==
(32 M BIRIRFET)
CRC_CEHCK
7+n - N
. (32 M BIRHPIRET) CRC #44
Uint32
CRC_CEHCK
8+n e -
(2 UFBPEHFET)
RC_CEHCK
9+n 2 _—
(2 uHEEFT)

S HBLLNEIREE, BEHEN, BEHER
S 2: oro32 MAMEYN 1, ORC HEREIEASMAMIARE, ERIHENTIKR
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7.3 BHERWI——AHRS i
%= 10 H0 AHRS HiRigR

ik ik ID length pay|oad il
g e il uint8 uint8 uint1é uint1é A1 uint32
g OxAA 0x55 0x0002 0x002C crc32

Fz 11 &0 A1 AEEEENX

offset B HELR B fEix
0 timer uint32 s B E) R
4 / / / /
8 / / / /
12 / / / /
16 ax float g X Hh0iRE
20 ay float g Y HinERE
24 az float g Z HhniRE
28 gx float ° /s X ShAIRE
32 gy float " /s Y BhAIRE
36 gz float * /s 7 HARE
40 temp float 'C IMU R
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BC 74 13 3C 60 E5 80 BF EC 51 38 BD OA D7 A3 BB CD CC CC BC D7 A3 EE 41 0C BF
84 80

BRI T -
= 12 &0 A1 FRELE AHRS 37
xR [RiaiE Rt {E 3 RiaE ARt {E
ID 0200 02 Y SR E BC74133C 0. 009g
KE 2C00 44 7 HinEE 60E580BF -1.007g
A [E)#R 6D891605 85363053 X HAIRE EC5138BD  -0.045° /s
R p=: 8FC26540 3.59° Y HIRIRE 0AD7A3BB  -0.005° /s
HRMA 14AEQ7BF  -0.53° Z HARE CDCCCCBC ~ -0.025° /s
e 5C0FB243  356.12° imu ity iRE D7A3EE4N 29.83°C
X dNiRE  2506813D 0. 063g cre32 KR 0CBF8480 2156183308
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7.4 SN GET iH—RERE
% 13 SORGRSRIEER

sk ik ID length payload il
HiELER uint8 uint8 uint16 uint1é $1 uint32
mAg OxAA 0x55 0x00FF N crc32

E 1 AR INUES, KMBKESEER, BREST OKE, FERE inu SHIA.

& 14 #0081 LFHEEN

offset AR iR A
0 Software_ver uint32 R AS
4 Hardware_ver uint32 MRS
8 rev uint1é IREBFT
10 sn0 uint32 %F— SN S
14 sni uint32 F_ SN =
18 sn2 uint32 = SN =
22 Board_version uint32 JERM A=
26 Rev[16] Uint8 S EREFT

E1: REIWES, FEREFHHARE, FERE inu BSHTHIA, ING614E K 16 F15.
fl: KEBARFERS

MIA¥HE: 55 AA 01 00 18 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 BD DB 31 34

Mo 2 3% : AA 55 FF 00 2A 00 1F 39 03 00 65 6F 01 00 50 83 30 33 35 55 34 50
15 FF 8F 5F FF FF 50 83 FF 1F 29 00 00 00 00 EO 00 07 10 17 08 50 DO 37 10 3B
7A C3 00 02

RIBNGRIBGE, RRATEIIEERAS 211231 (1F 39 03 00), B AS 94053 (65 6F
01 00) .
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7.5 SRR GET Hi— IS
% 15 BOSWMABIEHER

iisk oSk ID length pay | oad )=
gL uint8 uint8 uint1é6 uint1é6 P1 uint32
“mhg 0x55 OxAA 0x0006 0x0018 crc3?
* 16 BEOSHEHHIERNX
o1k oSk ID length pay | oad i
BiEAR uint8 uint8 uint16 uint16 P1 uint32
2L OxAA 0x55 0x7530 0x0018 crc32

E: RIS, W SREERLH, REREREERHTAIRR.
& 17 B&0OP1 GEBEER

offset AR e A P
0 Paraml float FKEHIEH CGaNBERRT I
4 Param?2 float REB, BAA O
8 Param3 uint32 BEMNEBHERS
12 Param4 uint32 REE, BAA 0
16 Paramb Int32 RE, BAAR 0
20 Paramé Int32 RE&, BAH 0
< 18 RO P1 AFBHFESIF*

Param3 Paraml B[
3 BOMERIFE, IFUTREE bps
115200, 230400, 460800, 921600, 1500000

4 WFRFZEAE (FK 25 LFRAFARIT LR

8 X HPeIEFIRIRELSE R, GYRO_X _OFF ° /s
9 Y SHPEIR T RIRELE R, GYRO_Y_OFF ° /s
10 Z PR FRIRELS R, GYRO_Z_OFF ° /s
21 AHRS HIH57%, BRIA 100Hz Hz
31 RIEBIER SEBCE, ENXE SPI BIFILTER_CTRL XtBBR

51l: FEEX AHRS #i i $nE
HINZIE: 55 AA 06 00 18 00 00 00 00 00 00 00 00 00 15 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 66 CB 46 AC

Mol Sz #43#%: AA 55 30 75 18 00 00 00 48 42 00 00 00 00 15 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 31 2F A2 OA

R\ EHE, BATSRIHESNZE N 50hz (00 00 48 42).

15741



FORSENSE FSS—IMUP9 /=3 -

7.6 WS iEL SET 5%
= 19 BOMAGSIER

iisk ik ID length pay | oad )=
IR uint8 uint8 uintl1é uintl1é uint32
R1
i 0x55 OxAA CMD 0x0018 cre32

E 1 OMD 5 R1 XZ&, 01 R1 fafi s F:sF+E

& 20 BOR1 AEHBER

offset 2 HiaE R iR
0 Param1 float WEMESH
4 Param2 float REE, BIAA O
8 Param3 uint32 wWENESHERSI
12 Param4 uint32 RE8, AR O
16 Param5 Int32 RE, BAA 0
20 Paramé Int32 REE, BHAA O

& 21 ORI AHESHRIIR

CMD Paraml Param3 ik
1 0 0 il % IR — R R GRS R
2 0 0 il & FJRER—IR AHRS #iE

BEMHER: Mode=1, HUIEMIE AHRS
Mode=100, Z5 F##E74E, #HAN COMMAD 23l

5 0 0 REFEHEISHE| FLASH

ENEH, value AEIZMSHES], BIP1. index, ¥
O ME M-S HIRE
flan7EiZEY AHRS HiEsnZE (0DR) , MIZE value=21
FanEE i B B R R, NMPZE value=3
FIanE BN A BRI RS, M E value=31
FlanFis B AR FR A E, NEE value=4
9 0 0 PITHRHER
WE B ORTIEEFE, B bps value BIBHIENA:
115200, 230400, 460800, 921600, 1500000
value AHMER, EXIAER 115200bps
WERHESHE, TEERFHEEN.
AEFEE AR ERIZ: WEREE, REFEEHE flash, 1T
RSN

3 <{mode> 0

6 0 {value>

14 <value> 3
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W E EHAME AHRS HIEMILISNEE, B{LHz value WERE
h:
1, 10, 50, 100, 200, 500, 1000
MRS R RS ENEEN N X R
14 <value> 21 1000Hz: 921600bps
500Hz: 460800bps
200Hz: 460800bps
250Hz: 460800bps
100Hz: 115200bps

BE IMUAFRFREAE, value WEVESEEA 1017124, AiX

14 <value> 4 PIRRSER X R A E 25

1 IEEBRARRPEES R
iE 2: AMER BN G SERBEEENMN NG SLE, FRAGELAFMRLANERES

HITFF B AHRS i -
CMD IDIEAN3, S8 1EN1, £ SHRBETHENEOMFRIEFHEGT X
X4 IMU.

G4ERD

55,aa,03,00.18,00,00,00,80,3f,00,00,00,00,00,00.00,00.00,0:0,00,00,00,00,00,00,00,00.00,00,52.d8 8e.e8

cMDID:  °

28

1 1 2 0 3 0O

i 0 s O 6 O
% EiXtn%
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7.7 ;RN —R P el
% 22 RESHEOMLREER

ik gisk ID length ACK Param3 WiE
E Ry uint8 uint8 uintlé uint1é uint1é uint1é uint32
s OxAA 0x55 0x753D  0x0004  0x7534 &#E5| crec32

* 23 REBSH S QNN EHERR

ik i sk ID length ACK result mE
IR AR uint8 uint8 uint1é uint1é uint1é uint1é uint32
Imhg OxAA 0x55 0x753D 0x0004 0x0005 0x01 crc3?2

I 24 BORP&SNEMEREERR

sk sk ID length command result [IAlE=
HiEkR uint8  uint8 uintl1é uint1é uint1é uint16é uint32
Ymhg OxAA 0x55 0x0064 0x0004 4 1D 0x01 crc32
B: 1% E & Ot R AR 115200

NI

55, AA, OE, 00, 18, 00, 00, 00, E1, 47, 00, 00, 00, 00, 03, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00,
00, 00, 00, 00, 00, 56, 2B, 4D, 93

Mo SZ %y #E: AA 55 3D 75 04 00 34 75 03 00 A7 98 2A 54

B R AHRS H3EHI 352 100hz
WMINEHE: 55 AA OE 00 18 00 00 00 C8 42 00 00 00 00 15 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 OA 2B 2C 8D

Mo RZ ¥ #E: AA 55 3D 75 04 00 34 75 15 00 70 2D B2 48

RFHEISHE FLASH
HMINEIE: 55 AA 05 00 18 00 00 00 00 00 00 00 0O 00 0O 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 C9 2F E6 32

Mo RS2 %y #E: AA 55 3D 75 04 00 05 00 01 00 5A CF B1 7C

W E RN AHRS 3B
HINE#E: 55 AA 03 00 18 00 00 00 80 3F 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 52 D8 8E E8

Mo Sz #E: AA 55 64 00 04 00 03 00 01 00 E7 87 E3 AD
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8. EE[EXE

BIAEEZE, AILRRIEEMAIE SN EEER T -, IERTLUERAT
B $iR T SRR ERE ;
AZREFWR TN RS D, FIERENNE#ESETE - EREE, XFMTHF
IERUR A — B AR .

BRI A ERIZ AT EIRIE 5
1. ¥ pps 155 +rme 13,
2. 1833 DRDY {5 S5 S X HumfMEtER £

8.1 £ PPS {55+GPRMC 3L

8.1.1 MEfFiEEsk
(1) REEETREER I 5 RTK RAREHE.

PPS PPS

GND GND Pg

X RX

rtkiEiR

RF1

PY EiEREE
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() P NSE FSS—IMUPY 7= & AR
8.1.2 RTKECEEK:

GPRMC 10HZ

XA RTK 4R -FRVIR S 5B AE KR ThRE XA H hiB ).

PPS bRk : 1s —&, EFHAMA, BK3E Sms, XFFEUTCEYE. SRFAREFST 5v.
EERIE RTK B OURSFRS INURESE—H.

ERERTK RIRE XM, FTFBROMF, KRRHIAES:

CONFIG (BEKFEREE)

config coml 115200 (XJRZ IMU R4F3)

saveconfig URTFESHD)

8.1.3 wnfaliARt B EL 2 & ATh:

AT

FIZaTR IM RS EE, &KX A: ms
EIZEREMBAA ms B UTC LA, LIEE 43767630ms A4l
GLEER ms {EFEHA s

43,767, 630ms= 43, 767. 63s

¥ s $5#A h, minf s:

B, HBRHBELL 3600 (1h=3600s) , BEINEHERISIHE.
43,767s =+ 3600 = 12h...567s (EN%EE)

FETE, BRIKHEBRLL 60 (1min=60s) , BRI B REKIE.
567s <+ 60 = 9min...27s (ER%EE)

HIRALR.

BFLEASERA h min, s URRVIRNEEISEEER, FARER UTC BfER R
7, (hhmmss. sss) .

& UTC Bf[a)3RR A 120927. 63
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2. RIBIZENAR IMUEHZE, BHEEEREtSENTX.

f5an -

X OIMU EFEA 10Hz B, XTRZAETE)ELERR A 100 ms;

EXFIFERAT, BHEEIEUE 10 ms A—MEBRIHITLE, UHRS I HENE
%o UTARG

43767630,
43767640,
43767650,
43767660,
43767670,
43767680,
43767690,
43767700,
43767710,
43767720,
43767730,
43767740,
43767750,
43767760,
43767770,
43767780,
43767790,
43767800,
43767810,
43767820,
43767830,
43767840,
43767850,
43767860,
43767870,

etima-ubraC CX, aCCY,acCZ, gyroxX,gyroy,gyroz temperature, roll pitch,yaw, mx,my,mz

.000911493,-0.00593111,-0.999837,-0.112592,0.0775201,-0.239427,37.375,0.37371,0.0374005,359.763
.00104886,-0.00639931,-1.00023,-0.11155,0.0945329,-0.198418,37.375,0.372709,0.0378392,359.763
.0010143,-0.00654209,-1.00144,-0.143203,0.0859424,-0.187509,37.375,0.372681,0.038661,359.763
.000973708,-0.00638983,-1.00176,-0.166009,0.092228,-0.200648,37.375,0.372481,0.0390947,359.763
.00147395,-0.00683136,-1.001,-0.192246,-0.00178328,-0.157266,37.375,0.372781,0.0399402,359.763
.00223093,-0.00695176,-1.00109,-0.0757273,-0.000226222,-0.138093,37.375,0.372781,0.0399402,359.763
.00127585,-0.00571409,-1.00053,-0.173622,0.0492768,-0.163678,37.375,0.373524,0.0425388,359.763
.00074174,-0.00655202,-1.00021,-0.115697,0.000131873,-0.160155,37.375,0.372256,0.0430011,359.763
.00167231,-0.00625615,-1.00077,-0.196135,-0.000426489,-0.177769,37.375,0.372131,0.0433163,358.763
.00185977,-0.0061884,-1.00042,-0.224989,-0.0107625,-0.0937578,37.375,0.371704,0.0457214,359.763
.00024303,-0.00667565,-1.00119,-0.252968,0.0338021,-0.143835,37.375,0.371704,0.0457214,359.763
.000261399,-0.00675453,-1.00142,-0.221033,0.0709242,-0.198763,37.375,0.37201,0.0447791,359.763
.000898074,-0.00627877,-1.00137,-0.146918,0.0208479,-0.177816,37.375,0.372149,0.0439286,359.763
.00114561,-0.00632768,-1.00142,-0.116412,0.0106449,-0.195621,37.375,0.271879,0.0448294,359.763
.00031602,-0.0065025,-1,00118,-0.151384,0.107034,-0.151737,37.375,0.371925,0.0443909,359.763
.000111739,-0.00596614,-1.00127,-0.191872,0.0392804,-0.190575,37.375,0.371925,0.0443909,359.763
0.000446753,-0.00575444,-1.00054,-0.144282,0,0438216,-0.206097,37.375,0.371021,0.0432654,359.763
.000744278,-0.00620892,-1.00097,-0.0806283,0.0402478,-0.2018,37.375,0.270079,0.0418417,359.763
.000249961,-0.00627208,-1.00092,-0.205578,0.0244218,-0,173429,37.375,0.369413,0.0418069,359.763
.2315e-05,-0.00632706,-1.00116,-0.190721,0.0747152,-0.227714,37.375,0.3691,0.0408873,359.763
0.00024524,-0.00670832,-1.00086,-0.117692,0.111822,-0.193005,37.375,0.3691,0.040887 3,359.763
.000537576,-0.00604259,-1.00108,-0.146042,0.043116,-0.178889,37.375,0.369541,0.0392609,359.763
.00102963,-0.00625389,-1.00084,-0.165271,0.000858686,-0.146898,37.375,0.369012,0.0390227,359.763
.00121603,-0.0058367,-1.00105,-0.207972,0.0699086,-0.172457,37.375,0.368091,0.0399286,359.763
.00114882,-0.00628435,-1.00111,-0.192793,0.0395967,-0.177017,37.375,0.36763,0.0405705,359.763
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FORSENSE FSS-INUP9 =5}

8. 1. 4 w{nIL&uERT 8] [E] 25 B Th fe B ie) B 2 &5 1E il

1. [FIR] K5 RMC B FNRTIE][E] 25 /5 AHRS ##8, HF{THERD.
2. 5 EEHEER AERKR, FIF matlab FT ARSI T HRLEX RATE B E#IELL
TEFR

—, GitHEHEREERE, WAZSEAEEL,

FIbT 14
10HZ & : [E)PEFaE A 100ms

|%time_us,accx, accy,accz, gyrox,gyroy,gyroz, temperature, roll, pitch, yaw, mx, my,mz
10138100,-0.00785668,0.000511979,-1.00068,0.00577856,0.0224228, -0.170839,43.6992,-0.185733,-0.373024, 2.66486
10138200,-0.00548826,-8.32841e-06,-1.00069,0.120156,-0.0394001,0.0182559,43.6992,-0.177175,-0.373694, 2.66124
10138300,-0.0177959,-0.0481571,-1.00444,-0.452245, -0.0625247,-6.75837,43.6992,-0.166894, -0. 370253, 2.60756
10138400,-0.00540888,-0.000368123,-0.999689,0.0587807,0.157406,-0.743163,43.7031,-0.179521,-0.368657,2.35367
10138500,-0.00681769,0.00110348,-1.00052,-0.0118609,-0.0201513,-0.0745728,43.6992,- 0. 174604,-0.366914,2.32512
10138600, -0.00541474, -2.34533e-05,- 1.00088,0.0289074, -0.0428571,0.0164407,43.6992,-0. 168918, -0.367043, 2.32495
10138700,-0.00661371,0.000592246,-1.00062,0.00993176,-0.000438364,-0.0288885,43.6953,-0. 163664, -0.364568, 2.3255
10138800,-0.0048226,6.92813e-05,-1.00043,-0.00735649,0.0273419,-0.0158955,43.6992,-0.155855,-0.371403,2.33634
10138900, -0.00664255,0.000866315,-1.00145,0.0919172,-0.0107388,-0.0110982,43.7031,-0.151304, -0.366063,2.33678
10139000, -0.00515508, -0.000483297, -0.999668, -0.00652478,0.114841,-0.00554243,43.6992,-0.147101,-0.370124, 2. 3664,
10139100,-0.00679933, 8.07165e-05,-1.00015,0.0193778,-0.00205665,0.000614035,43.6953,-0.141752,-0.363385, 2. 36672
10139200, -0.00633591,0.000995697, -1.00043,0.0350645,-0.0332949,0.0570056,43.6875,-0.136313,-0.36819,2. 37055
10139300, -0.00676747,0.000319971,-1.00062,0.0243442,0.0444976,0.00981862,43.6875,-0.133467,-0.362919,2.37656
10139400,-0.00663674,0.000352815,-1.00029,0.00787024,0.0201864, -0.00876646,43.6953,-0.129017,-0.368695,2.37739
10139500, -0.00679523,0.00118807,-1.00101,-0.00626396, -0.0206355,-0.00567084,43.6953,-0.12762,-0.359295,2.37722
10139600,-0.00583052, 8.28852e-05,-0.99977,0.0120336,0.0297521,-0.00074564,43.6992,-0.122915,-0.366905, 2. 37741
10139700,-0.00690794,0.000215317,-1.00052,0.000730211,-0.0126271,-0.0145498,43.6992,-0.116187,-0.361241,2.37884
10139800, -0.00553715,0.000524005, -1.00127,0.0570455,-0.014946,0.0273024, 43.6992, -0. 109288, -0.369261,2.37931
10139900,-0.0059149,5.67176e-05,-1.00066,0.00898911,0.0247195,0.0501371,43.7031,-0.100622, -0.362934,2.39978
10140000,-0.00614014, -5.688e-06,-1.0002,-0.121098,0.0651305,-0.00916049,43.707,-0. 100607, -0.366901,2.41725
10140100,-0.00616532,-0.000320024, - 1.00114,0.0116914,0.00976389,-0.00659498,43.707,-0.0948647,-0.361206,2.41734
10140200,-0.00566859,-0.0003737,-1.00026,-0.00623558,0.013495,0.00671942,43.707,-0.0888662,-0.36321,2.41761
10140300,-0.00680167,-8.83485e-05,-1.00077,-0.100855,0.0120432,-0.00189858,43.707,-0.0788807,-0. 362496, 2.41875

4 Figure 1 - n i
MHF) WERE) FEV ®AD IRM =EO) SOW) M) sE
| pDSde | @ 0&8 hE o
; g 101 - . . , _Aa/7800Q6 i‘jﬁ
=B 08t | P
1006 | -
1004 [
100.2
100
99.8
996
994
9.2}
99 : - : . : . \

0 1000 2000 3000 4000 5000 6000 7000 8000
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FORSENSE e
FORSENS FSS—IMUP9 723 EAR
100HZ %t : [B]FRF2E 9 10ms

pﬁtime_us,accx,accy. accz, gyrox, gyroy,gyroz, temperature, roll, pitch, yaw, mx, my,mz
12168590,-0.000783923,0.00227535,-0.999381,0.0285426,0.143975,0.0399726,45.8711,-0.261506,-0.0423138,0.597821
12168600,-0.00109725,0.00241267,-1.0014,0.00518191,-0.0503187,-0.0185507,45.8711, -0.260736,-0.0420368,0.598055
12168610,-0.000684899,0.00193684,-1.00129,0.0177225,-0.0174652,-0.00366374,45.875,-0.260757,-0.0421491,0.597998
12168620,-0.00110074,0.00186692,-0.999633,-0.0096959,-0.0503915,-0.0200717,45.8789,-0.259998,-0.0419311,0.597955
12168630,-0.00106939,0.00180071,-0.999801,-0.0493901,0.0672579,0.0065974,45.8789,-0.259534, -0.0427631,0.59775
12168640,-0.0012183,0.00200934,-1.00052,-0.0110379,0.0375103,-0.0019704,45.8789,-0.259273,-0.0431737,0.59775
12168650,-0.0014417,0.00172895,-0.999741,0.00149567, -0.0142063,0.00627559,45.8789,-0.259389,-0.0429253,0.597709
12168660, -0.00050238,0.00208577,-1.00103,-0.0168498, -0.0534377,-0.0177292,45.8789,-0.258919,-0.0438387,0.597691
12168670,-0.000328396,0.0019613,-1.00188,-0.00600252,0.0650926,0.0114503,45.8789,-0.258381,-0.0436349,0.597619
12168680,-0.000636144,0.00222931,-0.99907,-0.0270124,0.0734599,-0.000431323,45.8789, -0.258442, - 0.0435879,0.597725
12168690,0.000112191,0.00221846,-1.00066,0.0151018,-0.056569,0.0147384,45.8789,-0.258043,-0.04342,0.597736
12168700,-0.000231573,0.00266871,-1.00237,0.00901595,-0.0218375,0.00337262,45.8789, -0.257449, -0.0417969,0.597825
12168710,8.72014e-05,0.00254247,-0.999538,0.0329301, -0.00658109,0.0136745,45.8789,-0.257216,-0.0417704,0.598
12168720,0.00029099,0.00226171,-1.0001,0.0078541,0.0694334,0.000107848,45.8789, -0.256338, -0.0408185,0.597988
12168730,0.000775636,0.00183092,-1.00108,-0.00733744,-0.0481737,-0.00525246,45.8789, -0.255627,-0.038995,0.597951
12168740,0.000808696,0.00174323,-1.00027,0.0295915,0.00286059, -0.0054113,45.8789,-0.25467,-0.0370789,0.598049
12168750,6.85134e-05,0.00170626,-0.999359,-0.0195651,0.0255302,0.0089159,45.8789,-0.254544, -0.0368456,0.597978
12168760,0.000233264,0.00187571,-1.00239,-0.0111067,0.0395717,-0.0164223,45.8789,-0.2539,-0.0362479,0.597931
12168770,0.000169324,0.00123586,-0.998619,-0.0318644, -0.0207638,0.0203835,45.8789,-0.253344, -0.0350068,0.59792
12168780,0.00034488,0.000749115,-0.999338,-0.0227521,0.00308496,-0.0240282, 45.8789,-0.253686,-0.0353146,0.597991
12168790,0.000321285,0.0015652,-1.00105,-0.00523137,0.00901491,-0.0121445,45.8789,-0.253063,-0.0340612,0.597738
12168800,-0.000715598,0.0026208,-1.00151,0.0337185,0.0201632,0.00606421,45.8789,-0.252559,-0.0335472,0.597631
12168810,-0.000791669,0.00262174,-0.999473,0.0266765,0.0124253,-0.00269134,45.8789,-0.25235,-0.0333288,0.597486
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FORSENSE FSS—IMUP9 = S FAp

=, @itAEX A EEEEEREM LR, HRERATHEERE®AN 0 (FELER
RRIFIBERT)

LR ARG =

10147500 10147500
10147600 10147600
10147700 10147700
10147800 10147800
10147900 10147900
9 10148000 10148000
10 10148100 10148100
11 10148200 10148200
12 10148300 10148300
13 10148400 10148400
14 10148500 10148500
15 10148600 10148600
16 10148700 10148700
17 10148800 10148800
18 10148900 10148900
19 10149000 10149000
20 10149100 10149100
21 10149200 10149200
22 10149300 10149300
23 10149400 10149400
24 10149500 10149500
25 10149600 10149600
26 10149700 10149700

0~ O n

OO0 00O 0000 O 00000 OO0 OO OO0

IMU10HZ

12174500 12174500
12174600 12174600
12174700 12174700
12174800 12174800
12174900 12174900
12175000 12175000
12175100 12175100
12175200 12175200
12175300 12175300
) 12175400 12175400
I 12175500 12175500
2 12175600 12175600
i 12175700 12175700
4 12175800 12175800
312175900 12175900
5 12176000 12176000
7 12176100 12176100
i 12176200 12176200
? 12176300 12176300
3112176400 12176400
1 12176500 12176500

2 12176600 12176600
1 121TATAN 121 7ATAN

SO0 00000000000 000000000

IMU100HZ
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FoRseNse FSS-INUP9 75 4

8.2 @1 DRDY {5515 S EF HlunfatalE 2

8.2.1 DRDY {5S1£H

7£ IMU R, DRDY (Data Ready) {55 2—MEZHKTFEHPEES, A TExR I
HBEEC2ESLT, AT HIRE. & IM ER—EHIEREMLIES, DRDY (5S2T
ABYRES (BEAREFE) , IRTFHVMERE, AREFEIRCLEST, TUH
IEEL

FHE INEZERE, ATRUSRITHN DROY 24E805R B INU RSB HP R 215 S KfE
R ESRENTYINZ], FHALRZERMATEBHBTEE. XEKRES S DRDY E
ST, ENMFMIERIBCLERL, FHATLUCR AT E{E 1% R AT E) .

8. 2.2 unfal¥TFF DRDY {55

KERSY P fmiEad B M B O FARSS, DRDY BRARITFIRAS (ERIPSMINI, 1MU470,
IMU16460 B9 DRDY BRIAAXARES, BEBEHFSEEARANITHARDS) &-RBIEO
F2% 5 DRDY AbF X FIRAS, WARER LANIESERE, BSHERE 9 IMESENA
& 100, BEREFRERABGEZESTH DRDY DhaE, AIE LMHERGSERBHAL
TE&%, XE@m%, AT DRDY Ihgk. NSRBI HEFEEESR, BRIAFTFF DRDY ThEE.

25/41



(@ fonsense FSS-INUP9 75 4

8.2.3 DRDY {5

DRDY 5| B B EHY:
1. 1BERkE8 W ABHEHESES; WA
2. R E SR/ R EEHIEW.

21 AERIEINERS & OaHIRER—H

IMUPIBBREEME

S

S B

S I
]

DRDY3 B

Data 1 Data 2 Data 3

I
|
o[ N N

H IMU AEBRAFSAER (A ODR) S&OMIHAR (HAT00R) —HAEY, ¥ imu iR
REFAMESERS, DROY 5IBMNG S BIRAR, CERTERWOE M 8 O%L X, £ T—F# DRDY
SIBG I EH RS

22 SO NT IMU AERREESR

2
:

DRDY35 |f#p

Data 3 Data 4

Data 1 i Data 2
1
|
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() FORSENSE FSS—IMUP9 /=3 -

9. ERAATHES

9.1.1 BEik Har¥Eiin

$§4 : AT+SETNO\r\n

RE : OK\r\n

AU LRISIRR (FRBEAEE) , NE K ERRA T I —S521E.
WRAKMIFL, ATLALRLEE L E AT+SETNO\r\n S B2 2% OK.

9.1.2 ERAS

$84 . AT+VERSION\r\n

RIZT: SW_VERSION [E 4 R 2=
HW_VERSI0ON B A
BOARD_VERSION JRAR AR A

9.1.3 &HHAFPEH

354 : AT+CONFIG\r\n

N7 % : BAUD_RATE METR RIS ER
ORIENT HETALIRR
IMU_ODR ET IMU BO4 SRR

STREAM_MODE 1 HErdE O 1 ERRER
STREAM_MODE2 HETE O 2 ERAER
STREAM_MODE3 HErE O 3 MERAER
LP_CONFIG_REG LHT IMU OSSR

9.1.4 & EMEif) ODR

. 1% EHHINZE ODR J9 50hz
: AT+SET_ODR=50

: IMU_ODR:50

IMU 9 ODR

: AT+GET_ODR

: IMU_ODR:

s

)
=]

o | B
¥ > B I A

2
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() FORSENSE FSS—IMUP9 /=3 -

9.1.5 EMEMPLERR

fil: BE IMLFRRAERL
$6<: AT+SET_ORIENT=101\r\n
R : orientation:101

Eif] INU HETLFRR

§%: AT+GET _ORIENT\r\n

Ri%F: orientation:

9.1. 6 HEMEWRFER

5. &S IMUBGESEER A 115200

E<: AT+SET_BAUD=115200\r\n
M. 0K

4] IMU HECESFER
£4>. AT+GET_BAUD\r\n

2% : BAUD_RATE:

9.1.7 & EME KR
f5: E IMU BRI A 20hz

: AT+SET_LPF=20\r\n
LP_CONF | G_REG:20

&Fif] INU HAETER

&: AT+GET_LPF\r\n

A
~
W2 : LP_CONFIG_REG:

9.1.8 REFSH

E4 . AT+SAVE\r\n
ME: OK
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@ P oF FSS—IMUP9 7= &2 F-fif
9.2 BROEXKERC)E

1) IMU BYRX S gE$E 2 EHL TX

B ORY RX TEEREIRTHEE 2 A TX, FTUANREEFEER LN, FEZEHAESHARE
M E O@BE, &N BN RERWEIRIE, FeeRiEaSs IM.

T E R

8 FOERAATEE

Ry b ke

MU 'Q"'

= EPEN
LLS By A RO

w X
X! &Pl

T IMUTX A EE RX, RX A H[HEEE TX;

IMU B CASA] ] B 48 2% - = HURI OB _E AL ;

IMUA] LATH B 53 Sb— 8 8 & ] P IR AR _Lfril.
2) KA ERAS
KREROXEEREE, HEEFEH FT232 58 O%, CH340, PL2303 HiIBLESRYF
At (>115200bps) £EH
BB O%EE, TEWSEE, 0RS422 fyf OB in, EIXfEMH RS422 35 USB 4, T
ZEFf RS422 %% RS232+RS2327 %% USB % R Ef .
3) Lfu#eiLkE/~FM
WNRE FT232 Bk, AAGEERITA AN, BaicE S O TR
FHEREEESEPECE S OER.
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(5 FORSENSE FSS—IMUP9 /=3 -

10. RAEERAESEN

WEAEE R ERE A no filter (BEBE) , EME—MLE N 500hz (F1K 250H2) ,
AR EANFEIA, EABidas$ElR, BEaSEE 7. 6 SER SET1ESEH 7. 10

ETERATES

) B 0L s
ROE; . FLEE
INUS
P
LI
CLE=
s
R/A
BN BNNENTE
LY
RN ME NS @HE (bos)
i 2 B
B NE RS
L R ()
Eam eeTava |
B/A
R LSS (w0
o ReRaziE |
nE2EE (e

2. P9 ¥iEiGib A 5. 5ms EERF, {3 DRDY {5 S 3T ia) BT EER= 2k,
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@ P oF FSS—IMUP9 7= &2 F-fif

3. HEGLE
EE PO MU LS TER , BEENENEIEE
TOP SIDE

el

(7 O O\

=
*
>{=]
3.90

Y<Z

—

,
o
\ %

15.40

z

17.30 2.10 \
X, Ytz

TOP SIDE

g/

1 PP I I T IIIIITY ISPV

LTLE o YT /
N el k

RN SN \\., SNSRI N S ,_.\\ [

NN NS /

< AT R O) /

iy % 77 7 Y, d;
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FORSENSE FSS—IMUP9 /=2 F

4, BIELER®E
® FERNTH P 2%, E2AETERREE

®

Edit Errar Model Values | Alignment States GNSS Updates Constraints User Cmds

Name: P3-0320 Source:  User created/shered Emor Model

Intial Standand Devistion Values i i
X-Ayis Y-Auiis Z-Auis | Copy Edit Remove
|
Accel Bias 10000002 10000002 10000042 metres/s2 | Solve Lewer Am Settings (appled i sohving from “Process™ drop-down
Gro Dl ey rep— T o : intial SD Guy/z): 0,200 m  Mnimum Velocty: 2,000 m/s
Spectral Densties | Accelerometer and Gyro Extra States (inlial SD)
X-Aiy Y -Axia Z-Auin | B Accel. Scale 100 ppm Accel. Orthog ancsec
ARW: 71312503 713125603 713125203 deg/acrtis) i
B Gymo Scale 1000 ppm Gy Orthog arcsee
Accel Bas 4.45500e-11 4 .45500e-11 4 45500e-11 m/s " 2/scrtls) |
Gyro Drift 9 25926e-07 9 25926e-07 9 25926e-07 deg/s/sqtis) | Compute Heave (Manne Applcations)
VAW 1.00000=-06 1.00000=-06 mv/s/agrtis) | Poply Heave
Poation 1.00000-05 1.00000e-05 P ‘
1
B= 0™
Q@IE B EERE T EFRRELE
. w
Process Tightly Coupled X
Processing Method
© Differential GNSS (_) Precise Point Positioning (PPP) Enable
Processing Direction
© Both ") Forward ) Reverse Multi-pass
Processing Settings
Profle  Use Current Project Settings Filter Profiles ~ Advanced GNSS
Datum WGS84
IMU Installation
|__JRead rotations and lever arms from IMR file Vehide Profile

Lever Arm Offset (IMU to GNSS antenna) ANT

X: - F 4
0.020 m 0273 m 099 m

AR

© Z to Phase Centre

Body to IMU Rotation (order: Z, X, Y) GNSS Heading Offset
X: 0.000 deg Y: 0.000 deg Z: 0.000 deg 0.000 deg

Processing Information
Description: TC (1) User: Unknown

Process |v Save Ste'rr:inng*.;|v Cancel

5. #FEKITAN
ZkarERL. miEse/\. BERIbEG AL
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) o oE FSS—IMUP9 7= AR

1. BERREN

PO AR ARENXINT: A-HI- L2 iRAR.
9 P9 iR TEE

A | A
S Q,

=
x
>{=]
L1390

Y <=,

15.40

A\ ,J

| 7.30 N \
X, Y P
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(’ FORSENSE FSS—IMUP9 /=3 -

12. ER=H

121 1 RRNFEEEANMFE L, BRReAERNANIL

(===}
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static const uint32 t crc32 tab [] = {

0x00000000, 0x77073096, Oxeeleb12c, 0x990951ba, 0x076dc419, 0x706af48f,
0xe?63a535, 0x%e6495a3, O0x0edb8832, 0x79dcb8a4, 0xe0dSe%1e, 0x97d2d988,
0x09b64c2b, O0x7eb17cbd, 0xe7b82d07, 0x90bf1d91, O0x1db71064
Ox6ab020f2,

Oxf3b97148, O0x84bedlde, Oxladad47d, Oxbédddedeb, O0xf4d4b551,
0x83d385c7,

0x136c9856, Ox646ba8c0, O0xfdb2f97a, O0x8abs5cec, 0x14015c4f,
0x63066cd9,

Oxfa0f3d63, 0x8d080df5, O0x3b6e20c8, 0x4c69105e, 0xd56041e4,
Oxa2677172,

0x3c03e4d1, 0x4b04d447, 0xd20d85fd, 0xa50ab56b, 0x35b5a8fa,
0x42b2986¢,

Oxdbbbc9d6, Oxacbcf940, O0x32d86ce3, 0x45df5c75, Oxdcdéb0dcf,
Oxabd13d59,

0x26d930ac, 0x51de003a, O0xc8d75180, Oxbfd06116, 0x21b4f4b5,
0x56b3c423,

Oxcfba?599, 0Oxb8bda50f, 0x2802b8%e, 0x5f058808, O0xc6é60cd9b2,
Oxb10be924,

O0x2f6f7c87, 0x58684c11, Oxc1611dab, 0xb6662d3d, 0x76dc4190,
0x01db7106,

0x98d220bc, Oxefd5102a, O0x71b18589, 0x06b6b51f, 0x9fbfedas,
Oxe8b8d433,

0x7807c%a2, 0x0f00f934, 0x9609a88e, 0xe10e9818, 0x7fbaldbb,
0x086d3d2d,

0x91646c97, 0xeb635c01, O0OxbbbbS1f4, Ox1cébecb162, 0x856530d8,
0xf262004e,

Ox6c0695ed, Ox1b01a57b, 0x8208f4c1, O0xf50fc457, 0x65b0d9ch,
0x12b7e950,
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0x8bbeb8ea,
Oxfbd44cb5,
0x4db26158,
0x3dd895d7,
Oxadd1cdéd,
Oxdab0b8d0,
0x44042d73,
0x270241aa,
OxbeOb1010,
Oxceb1ed9f,
Ox5edef90e,
0x2eb40d81,
Oxb7bd5c3b,
0x74b1d29a,
Oxead54739,
0x94643b84,
0x0d6dbae,
0x7d07%eb1,
Oxf00f9344,
0x806567cb,
0x196c3671,
Ox67dd4acc,
Oxf9b9dfof,
Oxal1d1937e,
0x38d8c2c4,
0x48b2364b,
0xd80d2Zbda,
Oxa867df55,
0x316e8eef,
0x5268e236,
Oxce0c7795,
0xb2bd0b28,
0x2bb45a92,
Ox5bdeaeld,
0x9bb4c2b0,

Oxfcb9887c,

0x3ab551ce,

Oxd3d6f4fb,

0x33031de5,

0xc90c2086,

0x29d9c998,

OxcObabcad,

0x92dd277af,

Ox7ababaa8,

0x8708a3d2,

Ox6ebb06e7,

Ox8ebeeff?,

Ox4fdff252,

Oxaf0alb4c,

0x4669be79,

0xbb0b4703,

Ox5cb36a04,

Oxec63f226,

FSS—IMUP9 = A F#R

0x62dd1ddf,

Oxa3bc0074,

0x4369e96a,

OxaaladchT,

0x5768b525,

0xb0d09822,

Oxedb88320,

0x04db2615,

Oxe40ectOb,

Ox1e01268,

Oxfed41b76,

0x17b7be43,

Oxd1bb67f1,

0x36034af6,

Oxcb61b38c,

0x220216b9,

Oxc2d7ffa7,

Ox756aa3%c,

0x15da2d49,

Oxd4bb30e2,

0x346edfc,

Oxdd0d7cc?,

0x206f85b3,

Oxc7d7a8b4,

0x9abfb3bé,

0x73dc1683,

0x9309119d,

0x6906c2fe,

0x89d32be0,

0x60b08ed5,

Oxabbch5767,

0x41047a60,

Oxbc66831a,

0x5505262f,

Oxb5d0cf31,

0x026d930a,
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0x8cd37cf3,

Ox4adfab41,

Oxad678846,

0x5005713c,

0xb966d409,

0x59b33d17,

0x03b6e20c,

0xe3630b12,

0x0a00ae?7,

0xf762575d,

0x10da7aba,

Oxdbédba3e8,

0x3fb506dd,

Oxdf60efc3,

0x256fd2a0,

Oxc5ba3bbe,

0x2cd99e8b,

0x9c0906a9?,



Oxeb0e363f,

0x72076785, 0x05005713, O0x95bf4a82, Oxe2b87al14, 0x7bb12bae,
0x0cb61b38,

0x92d28e9b, 0Oxe5d5beld, Ox7cdcefb7, O0xObdbdf21, 0x86d3d2d4,
Oxf1d4e242,

0x68ddb3f8, Ox1fda836e, O0x81belébed, O0xfb6b9265b, 0x6fb077e1,
0x18b74777,

0x88085ae6, Oxff0f6a70, 0x66063bca, 0x11010b5c, O0x8f65%eff,
Oxf862aebd9,

O0x616bffd3, Ox166ccf45, 0xal0ae?278, 0xd70ddZ2ee, 0x4e048354,
0x3903b3c2,

Oxa7672661, O0xd06016f7, 0x4969474d, Ox3ebe77db, Oxaedlbada,
Oxd9db65adc,

0x40dt0bb6, 0x37d83bT0, O0xa9bcaeb53, Oxdebb%ec5, 0x47b2ct7T,
0x30b5ffe9,

Oxbdbdf21c, Oxcabac28a, 0x53b39330, 0x24b4a3ab, O0xbad03605,
Oxcdd70693,

0x54deb5729, 0x23d967bf, O0xb3667aZe, Oxc4614ab8, 0x5d681b02,
0x2a6f2b94,

0xb40bbe37, 0xc30c8eal, 0x5a05df1b, 0x2d02ef8d,

}

uint32_t crc_crc32 (uint32_t crc, const uint8_t ‘*buf,

size ) {

for (uint32_t i=0; i<size ; i++) {

crc = crc32 tab [ (cre = buf [i 1) & Oxff] (cre

}

return crc;

}

39/41

uint32_t

>> 8)



@ P oF FSS—IMUP9 7= &2 F-fif
14. ZEBCHIH

422 5 P9 S ¥ HELE

40/ 41



FORSENSE
PR32
15. EHICER
R <

RRA 1.0

RRA 1.1

FSS—IMUP9 = A F#R

HHA RS/ R
2024. 08. 13 BIRELT
2025. 01. 23 EHEAIEARLE S

41741



