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FORSENSE
R IR 32

1. BOBY

ETF QT. ROS #1 STM32, Linux B9& OISR AE -

https://data.forsense-imu.com/ProductFile/link/Upper%20computer%20software/AHR

JRAR IMU 18 (S 19 il

S%20R0OS2%20drive/download.php

BOBEEERMER : HIEREN(Stream Mode)F1 45 183 (Command Mode), IMU
EEBEBHERE, RIBSHECEMRENEHATNMIER.

LALE] E 37122 B HA 1 4 200 5

B mEN

G ﬂ‘%‘t AWENXT, FIEESMTEL, ARETLE

w5 IMU #1T@{E, i

i GET 5 SIREVERBERIE. KRS 285, WAkE IMU ME%.

1.1 FOEESHNES

1.1.1 AT 3%

IhkE =4
{Z1E5ET  AT+SETNO\AN
BEE R

H

FEHET  AT+SETYES\n\n
BUETR

H

TiFRA  AT+VERSION\AN
=

Z5if) AT+CONFIG\r\n
RPR&#

SW_VERSION

HW_VERSION
BOARD_VERSI
ON

BAUD_RATE
ORIENT
IMU_ODR
STREAM_MOD
El
STREAM_MOD
E2
STREAM_MOD
E3
LP_CONFIG_RE
G

ik
A] LUS 3 HEr R (R e
BREH) , NE OKERR

AT R —SR1E R K
Ma &7, AJLALRE: & 1%
AT+SETNO\An & E BN
Z OKo

FFEBUER, RO E IR
TRAER A AHRS, N4k H
AHRS ##&

EER PN
@A
AR AR A

S upiL e

E LR TER

HHT IMU RO SRR
LHETEO 1 BB RER
LErdE0 2 PEBERER
LErdE 0 3 HHBERER
BT IMU B


https://data.forsense-imu.com/ProductFile/link/Upper%20computer%20software/AHRS%20ROS2%20drive/download.php
https://data.forsense-imu.com/ProductFile/link/Upper%20computer%20software/AHRS%20ROS2%20drive/download.php

. ER INU B SN AR

®E
IMU R
ODR

Eif
IMU R
ODR
WE R
TR
$

WEIRHK
L

K
2

®E IMU
ERE

JEEY IMU
MFRFR
®E
BASUFR
%

®E
BHERE
g!

FREX

O K=
AR
wE
HERIFD
19

FREX
HERIFFD

AT+SET_ODR=50\r\n

AT+GET_ODR\r\n

AT+SET_BAUD=115200\r
\n

AT+GET_BAUD\\n
AT+SET_LPF=187\r\n

AT+GET_LPR\r\n

AT+SET_ORIENT=101\r\n

AT+GET_ORIENT\\Nn

AT+SET_ATT_AXIS=1\r\n

AT+SET_STREAM1=1\r\n

AT+GET_STREAMI1\r\n

AT+SET_ATT_ORIENTATI
ON=00\r\n

AT+GET_ATT_ORIENTATI
ON

IMU_ODR:50

IMU_ODR:50

OK

BAUD_RATE:11
5200

LP_CONFIG_RE
G:187

LP_CONFIG_RE
G:187

+SET ORIENT
orientation:101
OK

ORIENT:101

STREAM_MOD
EL:1

STREAM_MOD
EL:1

OK

R E ML SNZE ODR J 50Hz

#514] IMU BY ODR

®E IMU B4R J 115200

Eif) IMU HADRETR

WE IMU BYIER A no filter

&if) IMU BT

®E IMU 2%:F % 101

Eif] IMU HET2FRR

0: BIAT (BRIA)

1: miL Lk

2: ARIL

B0 1 REBHERES,
®E 1 A AHRS BUIER,
RE 51 A AHRS ¥ RIER,
WE 100 ARSER
REHMHT HEEXHIE
"

STREAM_MODE2 R&HEO 2
BB TRIER
STREAM_MODE3 A&0 3
BB TRIE
STREAM_MODE4 A& O 4
BB IETRIE

FRENER O 1 BBIER

00: 4RI A EUR
01: HREK, HNAEUR
10: #RAEK, MUK
11: HERMIER

FInEE, KT 240987 BHIE 4
bR AR 32 35



RIS

EEME
=

EN-
fiEfAs
YEE
HiE
PPS IhEE

BRI

REEH

FORSENSE
G Y ERE

AT+SET_HEADING=0\r\n

AT+SET HEADING_HIGH_
LSB=0\r\n

AT+SETIC=0\r\n

AT+TRIM_CALIB\r\n

AT+SAVE\r\n

JRAR IMU @15 s =i

HEADING:0
OK
HEADING:0.0
OK

OK
INSTALL_ERR_
ALPHA,INSTAL
L_ERR_BEAT
OK

OK

wEE, MEAKEE, 7
R, RXFEY

RER, MEOARES, P
£ 0.01

618 R&FIFF B PPS ThEE;
HtBS IMUBIFBIES
5351

ZEROE, BRTIEKRFRE

RESHE flash

A1 BRESBEREFTLAZREEHNES, BUEERRSREARERNNEH.
x2: BEESHHRER, FWEER IMU £

1.1.2 —ikigsd
— RS ERRERA, EEXBETEES, BU—RIERTHAT SR,

1.1.2.1 MRS HEX 5SS REERN

BEE
YmAg
i

IN.

offset

10
14
18
22

B ORGIRSHIERNX
Sk M1 Sk ID length
uint8 uint8 uint1l6 uint1l6
OxAA 0x55 OxOOFF N

B0 S1 AFKEER

BFR
Software_ver
Hardware_ver
rev

sn0

snl

sn2

Board_version

HaRER
uint32
uint32
uint16
uint32
uint32
uint32
uint32

payload i
S1 uint32
crc32

. FR MU RIS, HMEKESEED, HhkS1HKE, BEREIMURS

fix
KR AES
BHMAS

REFT

%_
%= SN
%= SN
JEAR R A

SN

diogo dp do



JRAR IMU @15 s =i

REHRREFT

I 2 AR IMU S, BERBETHRAR, SEMRIE IMU BS#HITHIA, IMUG14E
16 £,

Bl: REVRGIRTS

HIN##E: 55AA 0100 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

FORSENSE
R IR 32

26 Rev[16] Uint8

Mo Sz ¥ #&: 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

IRIENE R 3R, MRAT SR EEER A S 211231(1F 39 03 00), kR A4S 94053(65 6F 01
00).

1.1.2.2 ESH HEX 38S B M ER
SIS H HEX SNSRI

gisk ik ID length payload  MiE
#E uint8 uint8 uintl6 uintl6 P1 uint32
Eid)
Ymhg 0x55 OxAA 0x0006 0x0018 crc32
EELS# HEX B EUER
ik ik ID length payload U=
BHEAA uint8 uint8 uint16 uint16 P1 uint32
4RAg OxAA 0x55 0x7530 0x0018 crc32
P1 G HIERER
offset AR BHEAR ik
0 Param1 float KEEISE GaANBIER L)
4 Param? float REE, Bk O
8 Param3 uint32 wERNSHES]
12 Paramé4 uint32 REE, BiAHk O
16 Param5 Int32 REE, Bk O
20 Param6 Int32 REE, Bk O
RO P11 AdsESIER
Param3 Param1l i=2R v
3 BOMERTER, FHUTRERR bps

115200+ 230400+ 460800+ 921600+ 1500000



FORSENSE
G Y ERE

4 iR ZREAE (3K 25 AR R ENT N R)

8 X HPERRERIFELE R, GYRO_X OFF

9 Y HPEIRERIREL R, GYRO_Y_OFF

10 Z e ERIREL R, GYRO_Z OFF

21 AHRS HH5RE, BKIA 100Hz

31 REREESSECE, X [E SPI AY FILTER_CTRL
XTER SR

f5: FREX AHRS #iH5hZR

HINE#E: 55AA 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

Mo Sz ¥ #E: AA 553075 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 0A
WRIERI IR, MATSEIM S5 50Hz (00 00 48 42).

1.1.2.3 FBESH HEX IES RN EIER

JRAR IMU @15 s =i

/

°/s
°/s
°/s
Hz

F O HEX 65818
Mgi Sk oSk ID length payload
iEEA  uint8 uint8 uint16 uint16 R1
Ymig 0x55 OxAA CMD 0x0018
paload &3
offset ZFR HAELER 3D
0 Param1 float BEWSH
4 Param2 float =EE, BIAA O
8 Param3 uint32 BEWNSHESI
12 Param4 uint32 =&, Bk 0
16 Param5 Int32 RE, BiIAR 0
20 Param6 Int32 RE, BiIAR 0
SHESIER
CMD Paraml  Param3 ##i&
1 0 0 i & KA — R RGRTS BIRE
2 0 0 & FREN—% AHRS B



3

14

14

14

14

FORSENSE
E (558
<mode> 0
0 0
0 <value>
0 0
<value> 3
<value> 21
<value> 31
<value> 4

JRAR IMU @15 s =i

WEMEHER:
Mode=1, H¥IER#LE AHRS
Mode=100, ZIEHIERIER, HAN COMMAD 13

REHTTSEHE FLASH

BB, value AZIZEMSHES], B Plindex, iFILE
O R 2 - S 80EL

fanZE1 BN AHRS #iEs5iZE (ODR) , MEE value=21
FanEE IR BN & R AT, MZE value=3
BIaNFE LB A ERIE R S, MiZE value=31
FlanEiE A Fr R 5, MiKE value=4

PITHRHER

WE B OMERYFER, B bps value BIBREN:
115200, 230400, 460800, 921600, 1500000

value AEMER, BUIARA 115200bps
WERHESHE, SFEERTHEN.

TR ERIE: BERKFER, RESHEZ flash, HMITHK
G =Kiva

WERHAME AHRS BUHEHILS5EE, L Hz value MIERER:
1, 10, 50, 100, 200, 500, 1000

MW NER S & R R EEXT R X &R

1000Hz: 921600bps

500Hz: 460800bps

250Hz: 460800bps

200Hz: 460800bps

100Hz: 115200bps

REREK AL E, EX[E SPI MR E I FPeiZ2 (R R E,
2K\ 0xBB, Bl no filter

’E IMU 24 REBAE, value EMESEE 9 101~124, B4
RRFBARMNERNAE (1.7 BFRRIZE)

A1 EER SHURSIF PRIEH T

i 2: BESHTEREFTLAEREFEHNES, ENHERFRREAEERTNESH.
x3: RRBES¥HRER, FHRERS IMU, SUARESER.

E4: AIER BN SEREBFNREE TN LS RIE.

A5 HEX$ESHE MR RGN T

C++
[x*

*

%/

struct

{

OSSR LN

MULTI_LONG_CMD_STRUCT

uint8_t headerl;



FORSENSE
R IR 32

uint8_t headerz;
uintl6_tid;
uintl6_t length;
float parami;

float param2;
uint32_t param3;
uint32_t param4;
int32_t paramb;
int32_t param6;
uint32_t check_crc;
}_attribute_ ((packed));

JRAR IMU @15 s =i

struct  MULTI_LONG_CMD_STRUCT data_cmd_long;

void Send_CMD_LONG(uint16_t cmd_id,float cm1,float cm2,uint32_t cm3,uint32_t

cm4,int32_t cmb5,int32_t cm6)

{

uint32_t check_crc=0;

data_cmd_long.header1=0x55;
data_cmd_long.header2=0xaa;
data_cmd_long.id=cmd_id;

data_cmd_long.length=sizeof(data_cmd_long)-10;

data_cmd_long.paraml=cmi;
data_cmd_long.param2=cm2;
data_cmd_long.param3=cm3;
data_cmd_long.param4=cm4;
data_cmd_long.param5=cmb;
data_cmd_long.param6=cm©;

int len=sizeof(data_cmd_long)-4;

check_crc=1;

data_cmd_long.check_crc=crc_crc32(check_crc,(uint8_t *)(&data_cmd_long), len);

}

~fl: MHITHS AHRS Hith :

CMD ID 1R 3, S#11RA 1, ERAHNEFIEARTLURA & OB FRIZFHES

&L IMU,
R AHL I -

Plain Text

Send_CMD_LONG(3,1,0,0,0,0,0); //3RER AHRS ¥#&#
Send_CMD_LONG(5,0,0,0,0,0,0); /{x 7 ##&



FORSENSE EAR IMU BT

[RIERsH 32

FOIH4E R HEX 354 ~a= R

5 IMUEF Lt - o x
S EOHETEE | P rmomEIA 2 M RX: 0 ™ 0
1 AHRSZER
smaE ] B iR HOE  mEEE A4EE
HLERR ‘ 1 2 3 4
AR w1 B40 B s TmuEs
=0T 3 I| |22 o 10 o BERERERRENE
o l:l 2 0 [} BETERAHRSEER
Pk
NA REEET:
S5 l:l 3 cmodes 0 Mode=1 ZHEREIHAHRS
FeEE: Mode=100 1M HERHT, EACON
NA
e S FRElE 5 0 0 FESRSHEFLASH
R - =
NIA [
® asCII O mx
RERRERA: N BEAH, velueh TR SHET,
M RrriERe i kg valve, USRS M2 Evalus
A = EEAHRSE S (ODR) B Bvalue:
D peaR T En AR A, NABvalue=31
BERRRmE: [mE e
A ( ATl )
EAR: ( it ) g @ 1 SokAE
NA .
[ O4scIl @ HEX
5=
- BRI T BREFTM: 0 BEEFTH: 0
) - o
ki 58, 4,03, 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, EB I —————
| tegres || BRES |
- / “ ERATHEXIES e
(mzez ) weme )
FRmE: 113

HEX $5§4& B 2 M R #iEE =

misk Mk D length ACK Param3 i
BHEER uint8  uint8  uintl6 uint16 uint16 uint16 uint32
‘mhg OXAA  0x55 0x753D 0x0004 0x7534 SRS cre3?2

f5l: %E B OMEEEE 115200

MNHHE:
55,AA,0E,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 ¥ #E: AA 553D 7504 00 34 75 03 00 A7 98 2A 54

B E EHAM AHRS #iEHiH S 100Hz

HIN#HE: 55AA0E 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 0A 2B 2C 8D

Mo Rz ##E: AA 55 3D 7504 00 34 75 1500 70 2D B2 48
HEX {5 £ R FES 8 AN N SR

Mk M1k ID length ACK result i
IEALR uint8 uint8 uint16 uint16 uint16 uint16 uint32
YmhY OxAA 0x55 0x753D 0x0004 0x0005 0x01 crc32

10



B 5D
RELHEISHE FLASH

HINEHE: 55AA 0500 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 C9 2F E6 32

M R #4E: AA 55 3D 75 04 00 05 00 01 00 5ACF B1 7C

FORSENSE [R IMU BIS E

& OM PN HERR

1Sk Myisk ID length command result i
BHEAKR uint8  uint8  uint16 uint16 uint16 uint16 uint32
YmEg OxAA  0x55 0x0064 0x0004 w4 D 0x01 cre32

wEMBER K AHRS HiE#R

HIN##E: 55AA 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

Moz ¥ #E: AA 5564 00 04 00 03 00 01 00 E7 87 E3 AD

1.2 AHRS &z
W EESEE MR E o AHRS &N EHE, #iERLER AR 1.

1.2.1 iR

ik moisk ID length payload U=
WHERE  uint8 uint8 uint16 uint16 Al uint32
Ymhg OxAA 0x55 0x0002 0x002C crc32

1.2.2 AHRS #£3 payload 5

payload

offset AR HiEAR =R v R

0 timer uint32 us B (8] kR

4 pitch float ° EgltD=:]

8 roll float ° HRA

12 yaw float ° AEIp=:]

16 ax float g X BHIEE
20 ay float g Y hINEE
24 az float g Z HIRE 30

28 gx float °/s X HfmiR

X

11



FORSENSE [R IMU BIS E

FRRER 1%
32 ay float °/s Y HARE
36 gz float °/s Z HARE
40 temp float °C IMU S FIRE
1.2.3 LR

ik HamAR [RIa1E fEHTE

ik 1 uint8 OXAA OXAA

sk 2 uints 0x55 0x55

ID uint16 0x0200 0x0002

KE uint16 0x2C00 44

RlETE uint32 6D891605 85363053

i A float 8FC26540 3.59°

R float 14AEQ7BF -0.53°

frla] A float 5COFB243 356.12°

X HHANEE float 2506813D 0.063g

Y ShiniRE float BC74133C 0.009g

Z HhniRE float 60E580BF -1.007g

X HHERIEE float EC5138BD -0.045°/s

Y HAIRE float OAD7A3BB -0.005°/s

7 HmiRE float CDCCCCBC -0.025°/s

imu it FRE float D7A3EE41 29.83°C

cre32 14 uint32 0CBF8480 2156183308

1 SRUNBERN, BPEN, BPHER

7E 2: crc32 MFMEAR 1, CRC HENBEASNANFAERIE, ERTEERIE
RE

[FIn(ES W AT ER B (A LR PR E A A H)

c++

#include <stdio.h>

#include <stdint.h>

int main(){

float  yaw;//TEX—NMEHT{E

uint32_t  a = 0x43b20f5¢c,//FE X —NRIRE a,  F B A MHIRT
yaw = *(float »)&a;// 1R IG{E R AiF =B
printf("%f\n" yaw);//+T EN 46t #R A (B

return 0;

}

12



FORSENSE [R IMU BIS E

[RIERsH 32

1.3 AHRS ¥ R{&RR

A E SR HAME R Eshin it AHRS T RASNEIE, BIERIER KN 51,

1.3.1 iAE=X

i Sk Mk ID length payload i
WIELA  uint8 uint8 uint16 uint16 Al uint32
Ymhg OxAA 0x55 0x0022 0x0031 crc32

1.3.2 AHRS # R#&3\ payload 3%

payload

offset AR HEAR =2 v2 iR

0 timer uint32 1S B [B) ¥R

4 pitch float ° ERlb=:

8 roll float ° HRA

12 yaw float ° A=A

16 ax float g X HIRE

20 ay float g Y HnEE

24 az float g 7 IRE

28 ox float °/s X HARE

32 ay float °/s Y HAIRE

36 gz float °/s 7 HARE

40 temp float °C MU & FimE

44 flag uint8 \ FREAL
KINFER 0
EHER 1

45 status uint32 \ RS
F—INFHE 12 Gyro
HBERE
FANFHE 1 RTA=
EEEN
HAthFT5

13



[RIERsH 32

FORSENSE [R IMU BIS E

1.4 MITHER

VABIE SR B At R Emhie T s N8R, BiEmEE A 52,

1.4.1 AR

i Sk Mk ID length payload i
WIELA  uint8 uint8 uint16 uint16 Al uint32
Ymhg OxAA 0x55 0x0023 0x0035 crc32

1.4.2 Wt HHR payload &

payload

offset BFR HiEXE By ik

0 timer uint32 s B [B) ¥R

4 qw float ° qw

8 ax float ° ax

12 ay float ° ay

16 qz float ° qz

20 ax float g X HINRE

24 ay float g Y HNEE

28 az float g 7 IR E

32 gx float °/s X WBiRE

36 ay float °/s Y HAIRE

40 gz float °/s 7 ARE

44 temp float °C MU & RiEE

48 flag uint8 \ FRESAL
RINEMR 0
EHER 1

49 status uint32 \ RS
F—NFEHE 12 Gyro
HBERE
BINFENHE 1 RkR=2
HitbF 17

14



FORSENSE JRR IMU SIS Al

G Y ERE

1.5 SER

SEAA—E—FHHR, A HEXESREAGSERG, KEHESRIMAHRS
#iE. ¥1FSE HEXESET.

S E IR RER A 100,

C++

Send_CMD_LONG(3,100,0,0,0,0,0);//1% & St SHER
Send_CMD_LONG(5,0,0,0,0,0,0),//#% 77 £ %2 flash
Send_CMD_LONG(2,0,0,0,0,0,0);//fii & FKEX—>X AHRS ##E
Send_CMD_LONG(9,0,0,0,0,0,0)//%x 14 £ {ir
Send_CMD_LONG(3,1,0,0,0,0,0)://1& & J3 AHRS &3\
Send_CMD_LONG(3,51,0,0,0,0,0);//3% & 73 AHRS # B{Z=
Send_CMD_LONG(3,52,0,0,0,0,0);//#% & J3 8 T ##= X

1.6 B E
GRS ESBEAICIE, MREREFBEBR—E, &4 4bit.

Ymig A

MR/ FeRRSURKARECE 4'b 0000 IIR filter fc=1 Hz
4'b 0001 [IR filter fc=1 Hz
4’'b 0010 [IR filter fc=2 Hz
4'b 0011 [IR filter fc=5 Hz
4'b 0100 lIR filter fc=10 Hz
4'b 0101 lIR filter fc=15 Hz
4'b 0110 [IR filter fc=20 Hz
4'b 0111 IR filter fc=25 Hz
4'b 1000 lIR filter fc=30 Hz
4'b 1001 IIR filter fc=35 Hz
4'b 1010 lIR filter fc=40 Hz
4'b 1011 no filter

S HCAEREIEIR. MREITIERES 10Hz, NSNERBEEER 0xd4, +ifthl% 68.
RIBIRK AR AT 153 R A

Fs IMU 1K i85 1B AT 1845 R HI1E
1 1 17
2 2 34
3 5 51

15



FORSENSE [R IMU BIS E

R IR 3%
4 10 68
5 15 85
6 20 102
7 25 119
8 30 136
9 35 153
10 40 170
11 No filter 187

1.7 BERREE

AR FAFLITRATHEMHEER, LEES AT HSW HEX 5L AEBAE4R
EX D

XIELCRBERL IMU 247 %, ZRUERRMBAARAT, SEBREAMSEHT &
BRR AR A LSAR L.

EEIER I

P

X

uZ

XIY/IZ Z3pEREaEE - +0#, TRAR:
LU IMUGT4E #&R A4, NEARIMZEVALIRER, KUFRIZ LIRS

IMU %=) Fh a1 48 b T /R A4 FiR Z 3 ) ~EE
XAXis YAXis ZAxis

16



FORSENSE [R IMU BIS E

NGRS 3%
101 +Ux +Uy +Uz

Z5h

(BRINLFRFR)

102 -Ux -Uy +Uz

Z4fh
103 -Uy +Ux +Uz

Z4fh
104 +Uy -Ux +Uz

Z4h

17



FORSENSE
Y/ RN

105 -Ux +Uy

106 +Ux -Uy
(A L)

107 +Uy +Ux

108 -Uy -Ux

-Uz

-Uz

-Uz

-Uz

18

JRAR IMU @15 s =i

Z4h

Z4h

Z4

Z4h



FORSENSE
Y/ RN

109 -Uz +Uy
110 +Uz -Uy
111 +Uy +Uz
112 -Uy -Uz

+Ux

+Ux

+Ux

+Ux

19

JRAR IMU @15 s =i

Z4h

Z4h

Z4

Z4h



() FORSENSE
Y/ RN

113 +Uz +Uy
114 -Uz -Uy
115 -Uy +Uz
116 +Uy -Uz

JRAR IMU @15 s =i

-Ux

-Ux

-Ux

-Ux

20

Z4h

Z4h

Z4

Z4h



FORSENSE [R IMU BIS E

NGRS 3%
117 -Ux +Uz +Uy
118 +Ux -Uz +Uy

Z4h
119 +Uz +Ux +Uy
120 -Uz -Ux +Uy

Z4h

21



() FORSENSE
Y/ RN

121 +Ux +Uz
122 -Ux -Uz
123 -Uz +Ux
124 +Uz -Ux

WA B 4R FR 9 102 EA[E):

CMD ID3EA 14, &% 13BN 102,

FERIEFBADLIXL IMU,

JRAR IMU @15 s =i

_Uy

Zih
_Uy

Zih
_Uy

Z4h
_Uy

Z4h

S IEN 4, RN HATLUEAN SO

22



() FORSENSE [R IMU BIS E

BN 3%
B AR

@ IMUER &L - o X
(@zomeres | Frmnyera | 2wy RE: 0 o
1 AHRSZER
smas B4 -\ T e iEEk HOE  mEEE A4EE
D2 14
BOEME 1 2 3 4
R =51 102 L0 #1 B3 eGSR
=0ET 3 I| |22 o 10 o BETE ARSI
o ‘ 2 o0 0 BETE—RAHRSHIR
R -
NA BT
S5 I:l 3 <mode> 0 Mode=1ZHEBIHAHRS
FeEE: Mode=100 MRS, EACON
NA >
eS| EeEsHE 5 0 0 FESRSHEIFLASH
=>4 — =
NIA E
® asc1z O HEX
RERRAES: N EEER, valueh BERASHES,
B ErEES i kg valve, USRS M2 Evalus
A - ERIAHRSELSE(0DR) iR Bvalue:
D peaR T En AR A, NABvalue=31
B EKEEE: O gelirs2sctt
NA ( bl
EAR: ( it ) g @ 0 (5GKiRE
NA .
[ Oascrr | @R
5=
- BRI T BREFTM: 0 BEEFTH: 0
. BRER
L e 58, A, OE, 00, 18, 00, 00, 00, Cc, 42, 00,00, 00, 00, 04, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00,00, 05, 17,C2, 99
| thedtes || BiRIES
|| REES
R

AATIEE AL AR R BRE) :
CMD ID EX 06, &8 3 EA 4, £+t HIBA T HEN B OB FRIZFHAF
KiE4 IMU,

EENALFR R

@ IMUER &L - o X
S EOhETEE | TrmOomEIA 2 M RX: 0 ™ 0
1 AHRSZER
smag il - | T gt WEE  mREE G0EEIE
BOEME 1 2 3 4
vES
=0T I| |22 o 10 o BETE ARSI
s ‘ R ‘ 2 0 0 AT RAHRSHER
P ek =
A BT
S5 I:l 3 <mode> 0 Mode=1ZHEBIHAHRS
B Mode=100 MRS, EACON
NA -
| *riEe  |adEskR 5 0 0 EERSHBFLASH
=>4 _
NIA E
® asc1z O HEX
RERRAES: I EEER, valueh BERASHES,
M RrriERe i kg valve, USRS M2 Evalus
A - ERIAHRSELSE(0DR) iR Bvalue:
L AR A, NABvalue=31
B EKEEE: O gelirs2sctt
WA ( ey )
EAR: ( B ) 9 0 0 niTRAER
NA .
[ O 4scil | @ HEX
5
- BRI T BREFTM: 0 BEEFTH: 0
. BREHR
L e 58, A, 06, 00, 18, 00, 00, 00, 00, 00, 00, 00, 00, 00, 04, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00,00, &9, 64, 09, E4
| wmeEs || BiEe )
— %55
| B || REEs |

e Y
fl: ELFRFRA 115 FE
HINEHE

23



G Y ERE
55,aa,0e,00,18,00,00,00,e6,42,00,00,00,00,04,00,00,00,00,00,00,00,00,00,00,00,
00,00,00,00,46,6a,4e,86

Wa R #i#E: AA 55 3D 75 04 00 34 75 04 00 60 OE 6B 1B
RITSEISHERSI N 04, REMKI
IRERAAR ZR -

HIN#HE: 55AA 0600 18 00 00 00 00 00 00 00 00 00 04 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 69 64 09 E4

Mo Rz %4 : AA 5530 75 18 00 00 00 E6 42 00 00 00 00 04 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 B2 2F 2D 4E

RIS E| S8 1 A 115 (float) , £33 5 04. BI4¥rFR A 115 G

1.8 BOEEENIE-E

FORSENSE [R IMU BIS E

1.8.1 IMU B9 RX NEEHE 2 N EH TX

B OH RX TRERIRTE 24 TX, FMMREBEEER LN, BEGFLSHA
EHMEOERE, B AR EREIRIE, THEEXHSH IMU.

SRR

e

BOEEARNTEE

R [t b (o

MU Q."

2 &P

ALY By 1

LA B!

T IMU TX AR RX, RX A2 TX;
IMU B AR R348 5 P R HLR RO o
IMUR] LA 3 4b— B 8 1 5 T TRERE AR AL,

24



G Y ERE

FORSENSE [R IMU BIS E

1.8.2 FKENAZBIfR A S
KEROLREEE, #HEFER FT232 /B O%Z, CH340, PL2303 HIE&ESRK
$5ERAT (>115200bps) £E 6,

BB O%EIE, AEINSE, 1 RS422 p9iE 3N, HIEFERH RS422 4% USB 4,
TZEF RS422 % RS232+RS232Z 4% USB £k Bk,

1.8.3 ¥ E B OIER

R EMH & ERF, MEERESOER.

R ZE FT232 $iiEsk, RASGEERITH LAV, Bz E & OER.
FaNE g EEEFPEE L OLER.

Plain Text

HHAREEES. .

fimd (COM 1 LPT) Mk EIZEMMEN, AERSTEMY.
ERHMNEMAEPSTEANmORE, BateR

ESREEFEPHERITESE (Z2F) EIMWBEEKRS 1, KEA LB/ HERT
FERR

ROS IMET, ATHRIEHBEEMAVSET Y, WEERELONRER, FIEEHES
ETHEA,

dE

%< setserial:

Shell
sudo apt install setserial

A usb ZEHIT:

Shell
setserial /dev/ttyUSBO low_latency

ttyUSBO # i SEFREAR &N

25



FORSENSE [R IMU BIS E

G Y ERE

1.9 CRC &&RZEiHHE
BN EESEREIRE.
AE CRCHIRERER 1, £ 1123 BHmiEAN

ct++
// CRC32 ItE
static const uint32_t crc32_tab[] ={

0x00000000, 0x77073096, Oxeeleb12c, 0x990951ba, 0x076dc419, 0x706af48f,
0xe963a535, 0x9e6495a3,

0x0edb8832, 0x79dcb8a4, Oxe0d5e91e, 0x97d2d988, 0x09b64c2b, Ox7ebl7chd,
0xe7b82d07, 0x90bf1d91,

0x1db71064, 0x6ab020f2, 0xf3b97148, 0x84be41de, Oxladad47d, Ox6dddedeb,
0xf4d4b551, 0x83d385¢7,

0x136c9856, 0x646ba8c0, Oxfd62f97a, 0x8a65c9ec, 0x14015c4f, 0x63066cd9,
0xfa0f3d63, 0x8d080df5,

0x3b6e20c8, 0x4c69105e, 0xd56041e4, 0xa2677172, 0x3c03e4d1, 0x4b04d447,
0xd20d85fd, 0xa50ab56b,

0x35b5a8fa, 0x42b2986¢, Oxdbbbc9d6, Oxacbcf940, 0x32d86ce3, 0x45df5¢75,
0Oxdcd60dcf, Oxabd13d59,

0x26d930ac, 0x51de003a, 0xc8d 75180, 0xbfd06116, 0x21b4f4b5, 0x56b3c423,
0xcfba9599, Oxb8bda50f,

0x2802b89¢, 0x5f058808, 0xc60cd9b2, 0xb10be924, 0x2f6f7c87, 0x58684c11,
Oxc1611dab, 0xb6662d3d,

0x76dc4190, 0x01db7106, 0x98d220bc, Oxefd5102a, 0x71b18589, 0x06b6b51f,
0x9fbfeda5, 0xe8b8d433,

0x7807c9a2, 0x0f00f934, 0x9609a88e, 0xe10e9818, 0x7f6a0dbb, 0x086d3d2d,
0x91646¢97, Oxe6635c01,

Ox6b6b51f4, 0x1c6c6162, 0x856530d8, 0xf262004e, 0x6c0695ed, 0x1b01a57b,
0x8208f4cl, Oxf50fc457,

0x65b0d9c6, 0x12b7e950, 0x8bbeb8ea, 0xfcb9887c, 0x62dd1ddf, 0x15da2d49,
0x8cd37cf3, Oxfbd44c65,

0x4db26158, 0x3ab551ce, Oxa3bc0074, Oxd4bb30e2, Ox4adfab541, 0x3dd895d7,
Oxa4dl1c46d, 0xd3d6f4fb,

0x4369e96a, 0x346ed9fc, Oxad678846, Oxda60b8d0, 0x44042d73, 0x33031de5,
Oxaa0a4dchf, Oxdd0d7cc9,

0x5005713c, 0x270241aa, 0xbeOb1010, 0xc90c2086, 0x5768b525, 0x206f85b3,
0xb966d409, Oxceb1ed9f,

0x5edef90e, 0x29d9c998, 0xb0d09822, Oxc7d7a8b4, 0x59b33d17, 0x2eb40d81,
Oxb7bd5c3b, OxcObabcad,

Oxedb88320, 0x9abfb3b6, 0x03b6e20c, 0x74b1d29a, Oxead54739, 0x9dd277af,
0x04db2615, 0x73dc1683,

0xe3630b12, 0x946430b84, 0x0d6d6a3e, Ox7aba5aa8, 0xe40ecfOb, 0x9309ffad,
0x0a00ae27, 0x7d079eb1,

0xf00f9344, 0x8708a3d2, 0x1e01f268, 0x6906c2fe, Oxf762575d, 0x806567cb,
0x196¢3671, Ox6e6b06e7,

26



FORSENSE [R IMU BIS E

G Y ERE

Oxfed41b76, 0x89d32be0, 0x10da7a5a, 0x67dd4acc, 0xf9b9df6f, Ox8ebeeff9,
0x17b7be43, 0x60b08ed5,

Oxd6d6a3e8, 0xald1937e, 0x38d8c2c4, Ox4fdff252, Oxd1bb67f1, Oxabbc5767,
0x3fb506dd, 0x48b2364b,

0xd80d2bda, Oxaf0alb4c, 0x36034af6, 0x41047a60, Oxdf60efc3, 0xa867df55,
0x316€e8eef, 0x4669be79,

Oxcb61b38c, Oxbc66831a, 0x256fd2a0, 0x5268e236, OxccOc7795, Oxbb0b4703,
0x220216b9, 0x5505262f,

Oxchba3bbe, 0xb2bd0b28, 0x2bb45a92, 0x5cb36a04, Oxc2d7ffa7, 0xb5d0cf31,
0x2cd99e8b, Ox5bdeaeld,

0x9b64c2b0, Oxec63f226, 0x756aa39c, 0x026d930a, 0x9c0906a9, Oxeb0e363f,
0x72076785, 0x05005713,

0x95bf4a82, Oxe2b87al14, 0x7bbl12bae, 0x0cb61b38, 0x92d28e9b, Oxe5d5beld,
0x7cdcefb7, 0xObdbdf21,

0x86d3d2d4, 0xf1d4e242, 0x68ddb3f8, Ox1fda836e, 0x81belbcd, 0xf6b9265b,
0x6fb077el, 0x18b74777,

0x88085ae6, 0xffOf6a70, 0x66063bca, 0x11010b5c, 0x8f659eff, 0xf862ae69,
0x616bffd3, 0x166ccf45,

0xa00ae278, Oxd70dd2ee, 0x4e048354, 0x3903b3c2, Oxa7672661, 0xd06016f7,
0x4969474d, 0x3ebe77db,

Oxaedl16a4a, 0xd9d65adc, 0x40df0b66, 0x37d83bf0, Oxa9bcae53, Oxdebb9ech,
0x47b2cf7f, 0x30b5ffe9,

Oxbdbdf21c, Oxcabac28a, 0x53b39330, 0x24b4a3a6, Oxbad03605, Oxcdd70693,
0x54de5729, 0x23d967bf,

Oxb3667a2e, Oxc4614ab8, 0x5d681b02, 0x2a6f2b94, 0xb40bbe37, Oxc30c8eal,
0x5a05dflb, 0x2d02ef8d

h

// CRC32 i+ E#
uint32_t crc_crc32(uint32_t crc, const uint8_t *buf, uint32_t size) {
for (uint32_ti = 0;i < size; i++) {
crc = crc32_tab[(crc N buf[i]) & Oxff] A (crc >> 8);

return crc;

)
1 HIBLUNKRRIE, RFEHEN, BFHER
FE 2: cre32 MFMEXN 1, CRC WHTFEIEASHAMHAHIE
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FORSENSE EAR IMU BT

[RIERsH 32

2. SPIE SN
HF STM32 89 SPI = HiZENRh R -

https://data.forsense-imu.com/ProductFile/link/Upper%20computer%20software/AHR
S%20R0S2%20drive/download.php

2.1 SPI #EO0&8#

SPI#EO08#
SPI E# A=RIEAMMI
SPI iR Z 0.2~2MHz
SPI Fi& 16bit
i=livd EHAEMAE (R 3, CPHA=1)
Rt ZERASHEFE (K 3, CPOL=1)
Va5 MSB it 5%
2.2 SPI EErEE
SPI EZ&REE
3.3V
T
SS/CS > SP1_CS
SCLK > SPl_CLK
== SDO < SPI_MISO M*J‘L
SDI > SPI_MOSI
RST > RST
1 L

E 1. FIIRORENET, FAF IMU ERIHFR 3s, £15 IMU EAEETIERT.
7E 2: AR IMU 8S 89 SPI 5|MEE 3 N F A

28


https://data.forsense-imu.com/ProductFile/link/Upper%20computer%20software/AHRS%20ROS2%20drive/download.php
https://data.forsense-imu.com/ProductFile/link/Upper%20computer%20software/AHRS%20ROS2%20drive/download.php

FORSENSE JRR IMU SIS Al

[R5
2.3 SPI B{ELFF
SPI #OXHFHEWN T HITERE (FIHMITLEFZESD , XA TEFRRHALRF
SPI BEFREE

&7 e
g 1A A
o —{&w [ a6 [ as [ as J a3 [ a2 [ a1 [ a0 focr [ocs [ocs Jocs Jocs Jocz Joct Joce Fra—{"w ] s | 4s
pout —{ D15 m: Jot1z Jo11 Jo10 f oo [ pe [ o7 [ o6 [ 05 | 4 [ 03 ] 0z | 01 | oo }p—{ 015 Jo14 JD13

Hrh, DIN REfI&RRE/E#RIE, [A6:A01RREFaaitilit, [DC7:DCOJFRRE ANHIE
£ (5#/E) = DUMMY %48 GiFiefE) .
/W =1 B, itk SPI FAHEIRY DOUT HIELE X

/W =0 B, itk SPI FHA) DOUT HEFR <~ EANEARNFERMEHE, B4R
BURST iZBUR 1

2.4 SPI 57558
2.4.1 SPI HE58{Y%R

SCLK

SPI F 7513

BFR ik /5 BAME BHID ik

BURST 0x00 RW 0 EELLEEL
FILTER_CTRL  0x07,0x06 RW 0x00BB 1 RN BRI
PROD_ID1 0x6C R 0x494d 1 D S 1
PROD_ID2 OX6E R 0x5536 1 D5 2
WIN_CTRL Ox7F,0x7E RW 0x0000 0, 1 HID &
TEMP_HIGH  OxOE R \ 0 mESFD
TEMP_LOW 0x10 R \ 0 mERFET
XGYRO_HIGH  0x12 R \ 0 PEZ X 3= FT
XGYRO_LOW  0x14 R \ 0 P42 X K75
YGYRO_HIGH  0x16 R \ 0 FEiZ v dhsFT
YGYRO_LOW  0x18 R \ 0 FEAZ v 3R FT5
ZGYRO_HIGH  Ox1A R \ 0 FEiZ 7 dhEF T
ZGYRO_LOW  0x1C R \ 0 [EiZ 7 3R FT
XACCEL_HIG  Ox1E R \ 0 R X s+

H
XACCEL_LOW  0x20 R \ 0 Nz X K FETS

29



FORSENSE JRR IMU SIS Al

FRRER 1%

YACCEL_HIGH 0x22 R \ 0 R Y #=FT

YACCEL_LOW  0x24 R \ 0 R Y HEFET

ZACCEL_HIGH 0x26 R \ 0 &k 7 s FT

ZACCEL_LOW  0x28 R \ 0 sk z BiK=FTs

ROLL_HIGH Ox2A R \ 0 oy k]

ROLL_LOW 0x2C R \ 0 WRARED

PITCH_HIGH  Ox2E R \ 0 HAaESED

PITCH_LOW  0x30 R \ 0 W AIRED

YAW_HIGH 0x32 R \ 0 fEAsEEY

YAW_LOW 0x34 R \ 0 fRmBIREY

STATUS_H 0x36 R \ 0 RESED

STATUS_L 0x38 R \ 0 KAKEY

ODR_HIGH 0x41 R\W \ 1 ODR HE#EETF
‘p

ODR_LOW 0x40 R\W \ 1 ODR HEFHEF
REl

STATUS_L F7F=51%HR:

fi BFR ik

[0] =&

[1] =8

(2] REBXHMER 0: HBE 1: Fo#pE

[3] BLEBXHEER  0: &FE 1: FTHrE

(4] PEBR{E% L 0: JEEHLE 1: F#IE

[5]-16] =8

[7] FEAZ (B 212 0:BETE 1: &8

[8]-[15] =8

STATUS_H H#F=1MA:

i BHR R

[0]-[15] =8

2.4.2 SPI BURST 8% (GE&iZNFFER)

BURST AELZiZENEFRE, E— MHERPIZMAEHE, & 16 LRz ELFE.

SPI BURST FHF&1ER

ikl bitl5  bitl4  bitl3  bitl2  bitll  bitl0  bit9 bit8 5

30



FORSENSE JRAR IMU 18 (S 19 il

FRRERY 5
0x01 RW
byichil bit7 bité bit5 bit4 bit3 bit2 bitl bit0 w5
0x00  BURST_CMD RW

BURST i£E/73A2: iZEEI& 1% 0x8000 F{RIEE BURST HFWHILH, RE—H
&% 0x0000 HIFWHIE, MEFTERASLIEIIES X2 RSB 2 4~ SPI A, S
HAB— B LR .

SPI BURST #H4LZEUREE

73

DIN -...< Ox8000 >-< 0xoooo><0xoooo><omooo>< 0x0000>--- 0x0000
DOUT -cccneesassonsnncoscnsanscammacencanamannens GVRO_X_> GYRO_X_> GYRO_V_I>'-'< CHECKSUM >

2.4.2.1 BURST
EbER 1 HIEMEFEELTFERE 0x8D £ 5 0x00
SPI BURST EZHEEIEAKRRR

ZEmFE 1 2 3 4 5 6
AXEMZE  GYRO XL GYRO X  GYROY.L GYROY. GYROZL GYRO Z.

H H H
EXIRRF 7 8 9 10 11 12
&%ERZA  ACCLX L ACCLXH ACCLYL ACCLYH ACCLZL ACCLZH
ZERFE 13

KRIEMANZB  CHKSM

2.4.2.2 BURST2
SPI BURST2 ZEZiFEIE AR
EmER 2 HIEmMEELFFERE 0x8D F5 0x02

EEIFFE 1 2 3 4 5 6
AXEMZE  GYRO XL GYRO X  GYROYL GYROY. GYROZL GYRO Z.
H H H
EEXIRF 7 8 9 10 11 12
&%ERZA  ACCLX L ACCLXH ACCLYL ACCLYH ACCLZL ACCLZH
KEIRF 13 14 15 16 17 18
EERA TEMP_L TEMP_H PITCH.L  PITCH.H  ROLLL ROLL_H
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FORSENSE EAR IMU BT

[RIERsH 32

KiEImF 19 20 21 22 23 24
EEANZB  YAW L YAW_H STATUS L STATUS H CHECK L  CHECK H
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FORSENSE JEH% INU @ISR

G Y ERE

2.4.2.3 BURST3
SPI BURST3 &E4ZEVEARIRR

EEIEFE 1 2 3 4 5 6
EEANR  TIME STATUS GYRO_X_L GYRO_XH GYRO.Y.L GYRO.YH
EEIRRFE 7 8 9 10 11 12
A%MNZAR  GYROZL GYROZH ACCLXL ACCLXH ACCLYL ACCLYH
KEIRF 13 14 15 16 17 18
£¥EMAE  ACCLZL ACCLZH PITCH.L PITCH_H ROLL_L ROLL_H
AEIRF 19 20 21 22 23 24
KEAT  YAW. L YAW_H TEMP_L TEMP_H QO_L QO_H

b % 1) = S 26 27 28 29 30
ZERNR QlL Q1.H Q2L Q2_H Q3_L Q3_H
ZEGF 31 32

%i%EMNZE  CHECKL  CHECKH
EbER 3 HIEMEELTFFESS 0x8D 5 0x03

BURST3 Y1 ER :
3 1: BURST,BURST2,BURST3 B ##EA 16-bit T
3 2: BURST,BURST2,BURST3 fIPEtR, MERE, E7S, MixHHEHERRIARRA int32

3 3: Bt CHKSM B CHECKSUM, ATHIABGESTE . 1tE 55518 CHECKSUM < HIERBHIER
SRk Fn

2.4.3 SPI IR BB I RYIE IR X Z 5t AR

£ BURST #H£LiZBUI 2, 32 IRTTERIFBWIRT LS 16 AR 16 Lo,
MUERRANRER, BRFDEME. APFERXMIBS 16 LHEEREHZ, T
[RHTEERY 32 B
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FORSENSE JRAR MU B 1S 1N =

B 5D
SPI32 N HIEL R REE

GYRO_X_H GYRO_X_L

— O

32 PESR (NIRRT

BRI 32 (IR, FREMA A TREUTARE RO RHER . MR, B
ERESHES.

& B ok /&
v
fIE  °/s G=SF/65536+GYRO GYRO ALEFTH X/Y/Z #H) GYRO
E wiE
FedZ %I RE EF SF= 0.016
fIiE  mg A=SF/65536+ACCL ACCL JEFe X/Y/z $H) ACCL %
E &

Burst #23CAY, SF = 0.2(81iL g)
BEEFHRENXR, SF=0.2/1000 (#fL
mg)

iBE  °C  T=SF/65536+(TEMP-172621824)+25 TEMP A LRI TEMP iR
REZIERETF SF=-1/263.4

BE° D=SF/65536+ATT ATT ALZFTH ATT BUIRE

£ ZEARZIERET SF = 0.00699411

FRifEMT SPI 32 U HIHEFE R AT
E A eRPRERXRAEN (EEEIMEHFR) £/, Burst, Burst2, Burst3

BR TR, HER float 27,
2.4.4 SPI FILTER_CTRL #iFs%

FILTER_CTRL H &R AAPRENHFRERESNITH . UEFESRATVEEERE
22, EHSA%IE 0x86XX, BT SPI BAHIRERL; =4S %1% 0x0600, MitE
ERNELLIZEEES % &R 2 4> SPI AR,
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FORSENSE [R IMU BIS E

G Y ERE
SPI FILTER_CTRL H#&2515

ik bitl5  bitld  bitl3  bitl2  bitll  bitl0  bit9 bit8 5

0x07 RW
ik bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 w5
0x06  JMEEITIEK SO E FEHR (SRR AL B RW

KA ER] 1.4 15

4Rhg ik

MR FEEBUEKERECE  4'b 0000 IIR filter fc=1 Hz
4’b 0001 IR filter fc=1 Hz
4’b 0010 IR filter fc=2 Hz
4'b 0011 IR filter fc=5 Hz
4’b 0100 [IR filter fc=10 Hz
4'b 0101 [IR filter fc=15 Hz
4'b 0110 IR filter fc=20 Hz
4'b 0111 [IR filter fc=25 Hz
4 1000 IR filter fc=30 Hz
4’b 1001 IR filter fc=35 Hz
4'b 1010 IR filter fc=40 Hz
4'b 1011 no filter

7E: LLONBCEFEIR. INEREHEREEA 10HZz, NS 0x8644 {H.
{RIBESRERN AT 553 R #{E

Fs IMU {RIE8E K E AT 152X HVE
1 1 17
2 2 34
3 5 51
4 10 68
4 15 85
5 20 102
6 25 119
7 30 136
8 35 153
9 40 170
10 No filter 187
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FORSENSE [R IMU BIS E

[RIERsH 32

2.45 SPIWIN_CTRL H&E£
Lt HEFRATESYI®RED ID, AiEAS. HOBKIAA 0, SN 0XFEO1, MR 1.

ik bit15 bit14 bit13 bit12 bit1l bit10 bit9 bit8 w5

Ox7F RW
ik bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 =/5
OX7E WINDOW_ID RW

SPI WIN_CTRL Z#24&3
SPI %78 WIN_CTRL.WINDOW_[D 433

BFR gy 1P
WINDOW | 0x00 window0, FFIRIEENEIRE
D

0x01 windowl, HAAE
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FORSENSE [R IMU BIS E

[RIERsH 32

2.4.6 SPI ODR &8

I FHFEE A TR E DRDY 3| IavMLsnZz, FABLNER 100Hz, i BEREMHBEER,
MECE L.

A[IEAE,0DR EA% 100, B\ 0x03E8, Ni#j#eA 1000Hz.
EANFGRG

C++
SPI1_ReadWriteByte16(0xCOE8):// Bk #biit ZF 7785 0x40
SPI1_ReadWriteByte16(0xC103).//5 =ittt ZF 77 8% 0x41
odr = SPI1_ReadReg(0x4000);
odr |= SPI1_ReadReg(0x4100)<<8;
[x*
* SPI BN BN 7R
*/
uint16_t SPI1_ReadReg(uint16_t addr)
{
SPI1_ReadWriteBytel6(addr);
SPI11_ReadWriteByte16(DUMMY);
return SPI1_ReadWriteByte16(DUMMY);
}
[x*
* SPI M [a) &4 ###2
*/
uintl6_t SPI1_ReadWriteBytel6(uint16_t cmd)
{
uintl6_t rev;
HAL_SPI_TransmitReceive(&hspil,(uint8_tx )&cmd,(uint8_t* )&rev,1,0xFFFFFF);

return rev;

itk bitl  bitl  bitl  bitl  bitl  bitl  bit9 bit8 /B
5 4 3 2 1 0

0x41 RW
Mtk  bit7  bité  bit5 bit4  bit3  bit2  bitl  bit0 F/F
0x40  ODR RW
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FORSENSE EAR IMU BT

[RIERsH 32

3. PC B {EN
HF STM32 89 12C EHIZEEREN =5 -

https://data.forsense-imu.com/page/download.html

3.1 IPC#EOSH

12)C #ZEO5#
12C iRZE 400KHzZ
12C M#LHBYE (7 432) 0x18
3.2 IPC EESR
12C EIZ 5L
3.3V
T
33y
T

* MAL

B sCL | 12C_SCL

SDA | 12C_SDA

— =

E: EREBPEFEER 4.7KQ

3.31°C H=&%

I°’C FfFeRolaR
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FORSENSE JRR IMU SIS Al

FRER 3%
B ik /5 BAE R

BURST 0x12 R EEEEE TR
FILTER_CTRL 0x06 RW 0xBB R SRR
PROD_ID OX6A R AR

3.3.1 I12C BURST &%

A 2C N ZTHEEIEE, EEESERE il 0x12, N BzIEmithit, KL 8bit 13X
EE Y 48 NET, &Eﬂﬂi“zﬁﬂ?:

12C HFELUEEER
>
E Slave address (0x18) E g E Register address (0x12) g
5] < |3 <
I T 1 ] L I | I
S16 o 1 1 € © 0jo]A&IxX 0 9 4 & @ 91 0|&
| | | | | | | | | | | | |
- = |2 g g
& Slave address (0x18) T (&) Read data (0x12) 2 Read data (0x12) 2
I | | | | | | | | | | ] | | 1 | | | | |
S0 0D 1 1 0 0 O|1]JAlx x x x x X % xJAlx x x x x x x x|A
| N (N N | N N I SN N N [ [N IS N B |
1] = =
S Read data (0x12) o Read data (0x12) 5
<< < <
I I I I I I I I I I I I | I
ANlX % % % . % % F TIAIE ®._ X. ¥ *.X._ % XI1A
N N Y I I I 1l el el (il |
@ . g . 2ls
R 1 R 1 =
E{; ead data (0x12) E ead data (0x12) % 3
L I I I I I I I I I I I I
Al 3. 8 X X R ¥ WIADI® X = %% H.¥%. % |INAIR
| | | | | | | | | | | | | |
MENX AT :
12C FELLTEN RS
b3 lilE2 1 2 3
#HaEE uint32_t float float
EEAR TIME ACCL_X ACCL_Y
ZEIRFF 4 5 6
#HiEEX float float float
EEAE ACCL_Z GYRO_X GYRO._Y
ZER 7 8 9
#HiEEX float float float
EEAE GYRO_Z TEMP ROLL
ZEIR 10 11 12
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HiEER
REAR

FORSENSE

[RIERsH 32

float
PITCH

JRAR IMU @15 s =i

float
YAW

uint32
CRC32

E1: TEMP BAIRT, FeiRUnth Bai /s, MREHNH B g, ENME B
AE
X 2: cre32 BIHIMEA 1, CRC HEAFEEASHANFFEHIE, ERTEELMR 1

3.3.2 I’C FILTER_CTRL &7

FILTER_CTRL ZHFssitiiith 0x06, K erbc EXTIRIRE] 1.4 TR E TR SUE
AR E. HFEHIEEUTIER 1°C BURST iEEU5%, BHERTENTEER.

I°C FILTER_CTRL F#&ERBENGE

P w|g 0 0| a
s Slave address (0x18) RW| 5| E Register address (0x06) b Data (0x01) Sle
7} = = x < |
o
1T 1 T T 1 1 1 T T 1 T 1 T T T 1
gl 6 4 A O O Wlo|k|o & @ @ 4 F A GIK|L 06 & 0 @ b6 6 F|A]R
I Y T N i [ i [ | | [ T Y T I

3.3.31°C ID 58

ID Z7E8EHE Ox6A, HIEAS A ASCI HBFERES “IMUG1B” , iSELTERE
[2C BURST, i TZ&RFAxRo

I°C ID F =R iZmRN

b33 ilE3 1 2 3 4
EEAR 0x00 0x00 0x49 0x4D
b % )2 5 6 7 8
EEAR 0x55 0x36 0x31 Oxx

i 1: ERBEUEY R 8-bit THE
E2: O RHIKNA A~ ID,0x32 X3 IMU612,0x34 X3 IMU614,0x38 X3k
IMU618,0x41 X3 IMU6132A,0x42 £ 3% IMU6G132B
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G Y ERE

FORSENSE JRAR IMU 18 (S 19 il
4. CAN i@fsthi

HF STM32 9 CAN FEHIZEEREN R~ -

https://data.forsense-imu.com/ProductFile/link/Upper%20computer%20software/AHR
S%20R0OS2%20drive/download.php

Xm0 DBC RN EM TEHIIE

https://data.forsense-imu.com/page/download.html

4.1 CAN BRIANELE

CAN BCE& &

ke 250~1000Kbps

A ID 0

e pE 1~200Hz

it FRAE DT

KNk INRIEK (intel)

4.2 FRAEMIRET

FRfEmID (+ 1 2 3 4 5 6 7 8
i)

101+¥ = ID  ROLL PITCH

102+¥5= 1D YAW Gx

103+Fm D Gy Gz

104+ 51D Ax Ay

105+B8 1D Az TEMP statu  index

S

A1 B5A. B2 MREITHBIERRA float, [REFRRA int16,status 1 index &
<A uint8

E2: TEMP 8117 100°C, PeiZUamtbiBiiAn/s , MREHH AR g, &5
HEBMAE

status T 15ERA

iz BR r::py

[0] (3=

[1] RH

2] RERBXEMER  0: k& 1: T
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() FORSENSE [RER IMU B (St SR

[RIERsH 32
] MEBXHERL 0: &P& 1: F#fbE
] PR LE 0: dEFRIE 1: FIE
5]-[6] (3=
] FERR G ETE O:HBETE 1: R
F DBC T4 f##HY -

=0verall View ="
= Networks Name. Message Multi._Startbit _Length (Bit] ___Byte Order Value Type Initial . Factor _ Offset_Min... M... Unit C. M. GenSigs... G.
= AHRS200_A Stand 1D 101 52 ntel TEEE Float 0 7] 0 34.3. 0. G0+ ]
*Tx Messages 0 2 Intel 1EEE Float o 1 [ 0. Cydier 0
*isignsts 32 32 Intel IEEE Float 0 1 0 3.4. 0. Cycict 0
2 AHRS2004 SYAW 0 32 Intel IEEE Float 0 1 0 e 0. Cycict 0
== ECUs SGYRO.Y 0 2 Intel IEEE Float 0 1 0 e S 0. Cydict 0t
== AHRS200 A 3 #GYRO Z 32 2 Intel IEEE Float 0 1 0 343 0. Cyciet 0
« Environmental variables 0 2 Intel IEEE Float 3 1 0 34.3..9 0. Cydict 0
2AHRSZ00A 32 e Intel IEEE Float o 1 0 34.3.g 0. Cydiet o
« Envranimon: variabiis ) 2 Intel IEEE Float 0 1 0 34.3..9 0. Cydiet 0
&+ Network nodes #IMDEX 8 6 Intel Unsigned o 1 o o = 0. Cydiet 0
=+ AHRS200 A STEMP 32 % Intel Signed o 001 0 32.. 3. ERE 0. Cycict 0+
Tx Messages

== Rx Messages
“stand_ID_101 (0x65)
stand_ID_102 (0x66)
stand_ID_103 (0x67)
“stand_ID_104 (0x68)
stand_ID_105 (0x69)
= Mapped Tx Signals
#» Mapped Rx Signals
4= Messages
o~ Signals.

Fi PCAN-View & EH1E:

" Fle CAN Edit Transmit View Trace Window Help

= I = oM

_@_ Receive / Transmit EFl Trace g PCAN-USB FD Bus Load A Error Generator
a can-ib Type Length Data Cycle Time Count
‘101 8 AE 65 84 BF 3649 65 3D 10.0 11934
102 8 F8D43D3CC2 00 4C3E 10,0 11932 |
103 8 F6 27 DDBE 3AC2 503D 10.0 (11930
104 ] |736772BB6I 1B 94 3C 10,0 11930
g 105 8 D3 2C80 BF 31 0A24 04 10.0 11931
|
‘o
L=
@
ol
O CAN-ID Type Length Data Cycle Time Count Trigger Comment
<Empty> |
4
E
vi
=
s
=

@ Connected to hardware PCAN-USBE FD, Device |D FFFFFFFFh #% | Bit rate: 500 kbit/s | Status: OK | Overruns: 0 | QXmtFull: 0

F PCAN EAI#LA] LAREHT AR AHRS 248

42



FORSENSE [R IMU BIS E

[RIERsH 32

J PCANZEF Ll = o %

& BOMEIASE % JpERCIRET R 2 HE

02
5 11 1
AR
2
—x —x —TY
— 2000 — Y 300} |— pitch
z z yav
tenp
1
Bt
aaaaaaaa o
ik §o & ]
=312
4
ERERXSEH:
[ 552 553 e B B ER 853 23 s E B ER 554 E]
v
RARE SRS
AccX: -0.007 GYROX: 0.065 ROLL: -0.4786 GYR_NORM: 0.1127 MX: N/A
EMHL: ACCY: 0.009 GYROY: -0.069 PITCH: -0.3477 ACC_NORM: 1.0035 MY: N/A
An AcCCZ: -1.003 GYROZ: -0.061 YAW: 358.8734 TEMP: 27.810 MZ: N/A
BHIS:
MCU_TIME: N/A TIME_SYNC: N/A ZAu¥e: NIA

——
wE

| oERE® |
@ BRG]
HEHUsE: 1.01

4.3 CAN ¥ E

4.3.1 BB CAN KiF®

BLE CAN BAF%E, Rixigs:

ID=0x619, DATA=0x20 0x21 0x22 0x23 0xXX 0x00 ID_H ID_L
IMU RZ& T

ID=0x519, DATA=0xXX OxFF OxFF OxFF OxFF OxFF ID_H ID_L
i) CAN BAFHR, Rixigsd:

ID=0x619, DATA=0x20 0x21 0x22 0x23 0x0A 0x00 ID_H ID_L
IMU RZZ20T :

ID=0x519, DATA= 0xXX OxOA OxFF OxFF OxFF OxFF ID_H ID_L
He:

XX=01 R A 250Kbps

XX=02 HFE J3 500Kbps

XX=03 M 45E J3 1000Kbps

ID_H AT R IDMESFED

ID L J35 5 1D BIKESS

43



. ER MU BT AR

432 BBEHXID
Ta IDITERAN: HIZID -0x65= &% ID
FIELE T = ID A 0x403
FELER ID F 0x403-0x65=0x039E
Bl% 3% ID=0x61A, DATA=0x30 0x31 0x32 0x33 0x03 OX9E 0x00 0x00

B == - O *
i3 =
= iEFH
403 -65 =
39E
| HEX  39E
DEC 926
OCT 1636

EIMN 0011 1001 1110

i OWORD MS

DB ) BB v

A « » CE &
B { J % -
C 7 8 8 x
D 4 5 6 -
E 1 2 3 T
F HE 0 =

B BRI BPEY, BEERSRF flash, 3s ARMWMN—XIES, TRERRIERNELS
REREWS.

WEWH A ID J9 0X0167, &£iEigs:

ID=0x61A, DATA=0x30 0x31 0x32 0x33 0x01 0x02 0x00 0x00
IMU RZ&I T

ID=0x51A, DATA=0x01 0x02 OxFF OxFF OxFF OxFF OxFF OxFF

4.3.3 TEiRAS
BEES
ID=0x618, DATA=0x10 0x11 0x12 0x13 0x00 0x00 0x00 0x00
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FORSENSE JRAR IMU 18 (S 19 il

RNRRH
IMU 240 :

ID=0x518, DATA=0x00 0xC9 0xBB OxE9 OxFF OxFF ID_H ID_L
A& S5 0x00C9BBE9, BNElhRZA )y 13220841

ID_H AT & IDHESFED

ID_L #3555 ID BIEFT

434 EgERIRBAHE

EIERIREME, £XiES:

ID=0x61B, DATA=0x10 0x11 0x12 0x13 0x01 OxFF OxFF OxFF
IMU R8T -

ID=0x51B, DATA=0x01 OxFF OxFF OxFF OxFF OxFF ID_H ID_L
ARINLIREBMHE, RXES:

ID=0x61B, DATA=0x10 0x11 0x12 0x13 0x02 OxFF OxFF OxFF
IMU RZ& T

ID=0x51B, DATA=0x02 OxFF OxFF OxFF OxFF OxFF ID_H ID_L
iR imFE P

ID=0x61B, DATA=0x10 0x11 0x12 0x13 OxOA OxFF OxFF OxFF
ID=0x51B, DATA=0xXX 0xOA OxFF OxFF OxFF OxFF ID_H ID_L
Heh XXXX=0x01 F£&RifeEFE

XXXX=0x02 & imefE

ID_H A= ID EFET

ID L A= IDWEED

4.3.5 G EMHHImER

BEREAE, Bi2ES:

ID=0x61C, DATA=0x10 0x11 0x12 0x13 OxXX OxFF ID HID L
IMU REZS80 T

ID=0x51C, DATA=0xXX OxFF OxFF OxFF OxFF OxFF ID_H ID L
THBHIRAR, £iEES:

ID=0x61C, DATA=0x10 0x11 0x12 0x13 OxOA OxFF ID HID_L
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B 5D
IMU &I T :

ID=0x51C, DATA=0xXX 0xOA OxFF OxFF OxFF OxFF ID_H ID_L
Heh:

XX=01 #isiZEA 1Hz

XX=02 Hitisn#E N 10Hz

XX=03 Hithisn#E K 50Hz

XX=04 #ii55ZE A 100Hz

XX=05 HitHi$nZE A 200Hz

XX=06 #iis5ZE A 20Hz

ID_H AT & IDHESFED

ID_L A¥5 = ID BEFET

4.3.6 ENFEERBMHR

WEHRMMER, %i%i8S:

ID=0X61D,DATA=0X10 0X11 0X12 0X13 XXXX OXFF 0XFF OXFF
IMU RZZ20T :

ID=0X51D,DATA=XXXX OXFF OXFF OXFF OXFF OXFF ID_H ID_L
RN RS, £iXES:

ID=0X61D,DATA=0X10 0X11 0X12 0X13 0X0A OXFF OXFF OXFF
IMU RZZ20T :

ID=0X51D,DATA=XXXX 0X0A 0XFF OXFF OXFF OXFF ID_H ID_L
He:

XXXX=0X00 #&RBSMIAIHITE

XXXX=0X01 #ZEBINK, MHIARE

XXXX=0X10 #ZEATE, HINAIRK

XXXX=0X11 #RASMHDAHIERR

ID_H AT = ID M&EFT

ID_L A% = ID BRFT

4.3.7 BENEEERSHILIMZE
BEREHEHLAR, L%

FORSENSE JRAR IMU 18 (S 19 il
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FORSENSE [R IMU BIS E

G Y ERE
ID=0X61E,DATA=0X20 0X21 0X22 0X23 XXXX OXFF OXFF OXFF

IMU AT :

ID=0X51E,DATA=XXXX 0XFF 0XFF OXFF OXFF OXFF ID_H ID_L
TR R ARRE, RiEHES:

ID=0X61E,DATA=0X20 0X21 0X22 0XOA OXFF OXFF OXFF OXFF
IMU RZ&I T

ID=0X51E,DATA=XXXX 0X0A OXFF 0XFF 0XFF OXFF ID_H ID_L
He:

XXXX=0X44 #1F57i% 10Hz

XXXX=0X66 #1L55iZ 20Hz

XXXX=0XAA #[1E55% 40Hz

XXXX=0XBB #;1L5fZ no filter

ID_H A% = ID NESFET

ID_L J3%5 5 ID BE=ET

4.3.8 BEEBELFRR

WELIFR, RiXES:

ID=61F,DATA=0X30 0X31 0X32 0X33 XXXX 0XFF 0XFF OXFF
IMU RZ&I T

ID=0x51F,DATA= XXXX OxFF OxFF OxFF OxFF OxFF ID_H ID_L
ETRHEGE, £iXES:

ID=0x61F, DATA=0x30 0x31 0x32 0x0A OxFF OxFF OxFF OxFF
IMU RZZ20T :

ID=0x51F, DATA=XXXX 0x0A OxFF OxFF OxFF OxFF ID_H ID_L
He:

XXXX=0X65 ERIAEAE (101 24RHR)

ID_H AT = ID M&EFT

ID_L A¥5 2 ID BRFET

4.3.9 EHIFBESH
BRELANMBRESARNMBESME, BikEs:
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FORSENSE [R IMU BIS E

G Y ERE
ID=0x620, DATA=0x10 0x11 0x12 0x13 XXXX OxFF OxFF OxFF

IMU RZ&I T

ID=0x520, DATA=XXXX OxFF OxFF OxFF OxFF OxFF ID_H ID_L
EHRBHRESARE, ZiXiES:

ID=0x620, DATA=0x10 0x11 0x12 OxOA OxFF OxFF OxFF OxFF
IMU RZ&I T

ID=0x520, DATA=XXXX 0xOA OxFF OxFF OxFF OxFF ID_H ID_L
He:

XXXX=0X01 INPRZER A

XXXX=0X00 EBMHRESH

ID_H AT = ID M&EFT

ID_L A5 ID BEFT

4.3.10 REHES

£ixigS:

ID=0x6FF, DATA=0x10 0x11 0x12 0x13 OxFF OxFF OxFF OxFF

IMU Ral SZ4A TS -

ID=0x5FF, DATA=0xFF OxFF OxFF OxFF OxFF OxFF ID_H ID_L
REZEME, RERNEABRERL, RERNZEEREM

ID_H A= ID KEFT

ID_L A% & 1D BRET

4.3.11 SN S&if]

Eif SN 55 6 F15:

E

ID=0x621, DATA=0x10 0x11 0x12 0x01 OxFF OxFF ID_H ID_L
ID=0x521, DATA=0x30 0x31 0x32 0x33 0x11 0x12 ID_H ID_L
Eif SN S{K 6 F5:

E

ID=0x622, DATA=0x10 0x11 0x12 0x01 OxFF OxFF ID_H ID_L

48



FORSENSE JRAR IMU 18 (S 19 il

G Y ERE
ID=0x522, DATA=0x15 0x16 0x17 0x18 0x19 0x20 ID_H ID_L

33484 SN S 0x303132331112151617181920
ID_H &%= ID M&FT

ID L A% 4 ID B E=FET

4.3.12 G EMMEA

WEMEA, &XES:

ID=623,DATA=0X30 0X31 0X32 0X33 XXXX XXXX OXFF 0XFF

IMU R80T -

ID=0x523,DATA= XXXX XXXX OxFF OxFF OxFF OxFF ID_H ID_L

He:

XXXX XXXX=0X0000 FR&EMEF 0, WR=0x1234, RRIKEMEN 46.6
ID_H A& IDHESFED

ID L A% = IDWEFED

4.3.13 RERERIRE
IMU &Z3E80T
ID=624,DATA=0X30 0X31 0X32 0X33 XXXX OXFF ID_H ID_L
IMU RZZ20T :
ID=0x524,DATA= XXXX OxFF OxFF OxFF OxFF OxFF ID_H ID_L
He:
XXXX =0x01 &= LIRE
XXXX =0x02 FFIaFRERIE
XXXX =0x03 Fria#iERE
£ik: XXXX =0x0A EWFRERTS BB : XKXKXXFRERTS, I (F: HRERSEXD
ID_H AT = ID M&EFT
ID_L A¥5 = ID BRFET
¥ HEETRREERES, BE—MRERIG, IMU £EhEE— can k3, AT
HHEHARERE,
EERAER: 1D=0x524,DATA= 0x02 XXXX OxFF OxFF OxFF OxFF ID_H ID_L

XXXX TR E RS ARETTM XXXX=0x3F, W (F: #RERTSE D
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FORSENSE [R IMU BIS E

R NGRS 35
bit7 bit6 bith bit4 bit3 bit2 bitl bit0
0 0 1 1 1 1 1 1
-Z¥RETE  HZRRET  HYRET  -YRET -XIRET X IRET
In4 X In4 X In4 X
= BRERE

EX

4314 BEAEBEH RS

o WEWH RS

IMU &3E0 T :

ID=0x626,DATA=0X20 0X21 0X10 0OX1A0xA8 Ox8D ID HID_L
IMU RZ&40F -

ID=0x526,DATA=0X10 0X1A 0xA8 0x8D OxFF OxFF ID_HID_L
SN: 0X10 0X1A 0xA8 0x8D

e : 0x101AA88D~0x16885901

o TRH] RS

ID=0x626,DATA=0X10 0X11 0X12 0X13 OxOAOxFF ID HID L
IMU &0 :

ID=0x526,DATA=0X10 0X1A 0xA8 0x8D O0x0A OxFF ID_H ID_L
ID_H %54 ID 5%

ID_ L A% & IDBRFED

4.3.15 ENZEB N HRERS

o REHIARERS

IMU &£

ID=0x627,DATA=0X10 0X11 0X12 0X13 OxXX OxFF ID_HID_L
IMU &0 :

ID=0x527,DATA=0XXX 0XFF OxFF OxFF OxFF OxFF ID_HID_L
L BEBTRERS

IMU &3£90T -

ID=0x627,DATA=0X10 0X11 0X12 0X13 OxOAOxFF ID_HID L
IMU REZ40 T -
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. B IMU BAS T E AR

ID=0x527,DATA=0XXX 0XOA OxFF OxFF OxFF OxFF ID_H ID_L
ID_H #7¥5 % ID BEFT

ID_L A= ID BRFT
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FORSENSE EAR IMU BT

G Y ERE

5. BHEI[E2

B EI[EZE, AT RIERET h S SN aRAT B B R — B, AR LUEBRET

AR SRR B RE;

AZREFNE TN ZRSG T, FAARENFEEHTSETRE - ITEEE, XBTHR

IEBRR —BUE FERAME .
REPFET AR S5 4
1. PPS #uf IMU AIERAT BB
2. PPS4MBf% IMU Szt
3. PPS{E5+RMC 3
i#@id DRDY 5 S5 S EENin AT EE D

5.1 PPS £ IMU A 2pasH ) 8

RTK #it 1Hz #9 PPS,IMU U3 PPS 545t B Bt E)#{ TE XI55 .

BEsweEEIPopid=1:0l:0) =18

FRE&s
IMU == zhéa 59552 F99E OHZ
FHiEX 1 KixiES AT+SET_TIME_SYNC=1\r\n

1. PPS #pkH: 1s —&, EABRL, BKFE Sms. SEFEASET 5V GFHE Sk

]\

i R B E P A

- PPS
== X
IMU B = >

GND

Hittigs
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FORSENSE EAR IMU BT

G Y ERE

5.2 PPS 4pEBfill & IMU BiEiat

PPS fii % IMU i #3E, IMU #&NZ] PPS B EHEEMEHIE. THl41% PPS HAT
i8], ENEAR IMU i SaERETE .

PR 514

2. IMU it r935E 3 0HZ
FH#ER 1 %Xi%#ES AT+SET_TIME_SYNC=1\r\n
PPS %/ HZ, IMU itEsi2 %> HZ

- PPS
= TX
IMU = | Efegs
GND

5.3 PPS {§5+RMC L

RTK #it 1Hz 89 PPS,IMU £ 2] PPS &% B SETE)#ITE# 5. Mt aEdE+HaT
B8 S EEFH 35T IR O E]

P&t
1. IMU Ezpia i p98aZ A9k 0HZ
FFERX 1 £KixiES AT+SET_TIME_SYNC=1\r\n

PPS #bBkoH: 1s —X, EFAM%, BKZE Sms. SEBFAEST 5V (FHE SR
) .

FTEHL IMU EN GPRMC R
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. ER MU BT AR

" PPS
ez X
IMU RX =S Hithigs
GND

5.3.1 [RIE

IMU 1853 & QBB RMC i3, $XEXZEI GPS Ktig), A ms ERTEEE4EP GPS Bt
i8], LI ms R B, RTK A pps FEEMZIERKRIE IMU B SFr4E3PH0 GPS B8], 32
MEEFITT. BERZUE, IMU B—BE O%XR AHRS HEHATE M ST RIE
$iany GPS Bia).

5.3.2 TEHFERE

BRIBEEREEN IMU 5 RTK [RHRIERE.

PPS PPS

SVIN
rtkjEti
GND GND TX2
IMU614E-B s s,
™1 RX1
GND|

RF1

5.3.3 RTK ELEZEX

GPRMC 10Hz, XM RTK iRFHRSEHENEXHITIRERAE tiER, RTKH) TX
5 IMU ) RX 18iE (R EOSRBESHER) -

PPS # Rk : 1s —X, LFHBfl%., BK3E 5ms, 37 ZE UTC BtE. SEBEFEAES
F 5V 4FHBLSFRIN)

54



FORSENSE [R IMU BIS E

R NGRS 35
1 ERRIERTK BOUEHERS IMU BAFR—B
3. RTKIZE:
ERE RTK RIRS M, FTHAROBF, KRBIAES:
CONFIG (BEERFFXRACE)
config com1 115200 (XFRZ IMU S45R)
saveconfig (IREFEEEH)

5.3.4 W IAREIES —RE RS
NSRRI
B EIA IMU KSi+#1E, 18X A: us
1. RFZRSTRENMA ms B UTC FHLEHEE
LLE{E 43767630ms J9fil 145 ER) ms E¥E# 7 s:
¥% s &R hy minF s:
B, BIHBRLL 3600 (1h=3600s) , SEI/NETEHRRISTIE.
0. 43,767s + 3600 = 12h...567s (EY%)
1. TR, BRENDEFEL 60 (1min=60s) , SE|oHE AR KIE.
2. 567s+ 60 =9min...27s (BY%E)
1. EEIBLER.

2. BLEARLSBEFH h, min, s URRE/NEERSEEREK, FmER UTC BE
FrFER (hhmmss.sss) .

3. &\ UTCHRHEIRRA: 120927.63

4. RIBPZBEAE IMU EFZE, iHERERESHERETE.

1. f54n:

2. 3 IMU EFEHR 10Hz B, RAIEEZERS 100 ms;

1L EXMERLT, HEERFUE 10 ms A—WERHITLE, UHRS IMU HiE
HIRIE. T ARA
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FORSENSE [R IMU BIS E

[RIERsH 32

Sebiana—tbraC CX,CCY,aCCZ,gYTOX, gyroy,gyroz, temperature, roll pitch,yaw, mx,my,mz
43767630,9.000911493,-0.00593111,-0.999837,-0.112592,0.0775201,-0.239427,37.375,0.37371,0.0374005,359.763
43767640,9.00104886,-0.00639931,-1.00023,-0.11155,0.0945329,-0.198418,37.375,0.372709,0.0378392,359.763
43767650,4.0010143,-0.00654209,-1.00144,-0.143203,0.0859424,-0.187509,37.375,0.372681,0.038661,359.763
43767660,9.000973708,-0.00638983,-1.00176,-0.166009,0.092228,-0.200648,37.375,0.372481,0.0390947,359.763
43767670,9.00147395,-0.00683136,-1.001,-0.192246,-0.00178328,-0.157266,37.375,0.372781,0.0399402,359.763
43767680,9.00223095,-0.00695176,-1.00109,-0.0757273,-0.000226222,-0.138093,37.375,0.372781,0.0399402,359.763
43767690,§.00127585,-0.00571409,-1.00053,-0.173622,0.0492768,-0.163678,37.375,0.373524,0.0425388,359.763
43767700,4.00074174,-0.00655202,-1.00021,-0.115697,0.000131873,-0.160155,37.375,0.372256,0.0430011,359.763
43767710,8.00167231,-0.00625615,-1.00077,-0.196135,-0.000426489,-0.177769,37.375,0.372131,0.0433163,359.763
43767720,9.00185977,-0.0061884,-1.00042,-0.224989,-0.0107625,-0.0937578,37.375,0.371704,0.0457214,359.763
43767730,§.00024303,-0.00667565,-1.00119,-0.252968,0.0338021,-0.143835,37.375,0.371704,0.0457214,359.763
43767740,9.000261399,-0.00675453,-1.00142,-0.221033,0.0709242,-0.198763,37.375,0.37201,0.0447791,359.763
43767750,9.000898074,-0.00627877,-1.00137,-0.146918,0.0208479,-0.177816,37.375,0.372149,0.0439286,359.763
43767760,§.00114561,-0.00632768,-1.00142,-0.116412,0.0106449,-0.195621,37.375,0.371879,0.0448294,359.763
43767770,§.00031602,-0.0065025,-1,00118,-0.151384,0.107024,-0,151737,37.275,0.371925,0.0443909, 350,763
| |43767780,9.000111739,-0.00596614,-1.00127,-0.191872,0.0392804,-0.190575,37.375,0.371925,0.0443909,359.763
43767790,10.000446753,-0.00575444,-1.00054,-0.144282,0.0438216,-0.206097,37.375,0.371021,0.0432654,359.763
43767800,9.000744278,-0.00620892,-1.00097,-0.0806283,0.0402478,-0.2018,37.375,0.370079,0.0418417,359.763
43767810,89.000249961,-0.00627208,-1.00092,-0.205578,0.0244218,-0.173429,37.375,0.36941 3,0.0418069,359.763
43767820,4.2315e-05,-0.00632706,-1.00116,-0.190721,0.0747152,-0.227714,37.375,0.3691,0.040887 3,359.763
43767830,10.00024524,-0.00670832,-1.00086,-0.117692,0.111822,-0.193005,37.375,0.3691,0.040887 3,359.763
43767840,9.000537576,-0.00604259,-1.00108,-0.146042,0.043116,-0.178889,37.375,0.369541,0.0392609,359.763
| |43767850,4.00102963,-0.00625289,-1.00084,-0.165271,0.000858686,-0.146898,37.275,0.269012,0.0390227,359.762
| |43767860,9.00121603,-0.0058367,-1.00105,-0.207972,0.0699086,-0.17 2457,37.375,0.368091,0.0399286,359.763
43767870,8.00114882,-0.00628435,- 1 001 11 -0.192793,0.0395967,-0.177017,37.375,0.36763,0.0405705,359.763

5.3.5 WN{AII&ERT 8] [E] 6 R Th I B (B B R & IE

4. [EIFFRE RMC HIEFETEIE] LS fE AHRS 83E, Hift TR,

1. HREREEERAEEEX, FIA matlab FITES 1T FAEXT BB B
AT ERR

2. GutiEHERREERE, WAREHRESL,
1. FIERSM10HZ il . [EBRRFRE 9 100ms

Bﬁtimeﬁus,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,-0.00679933,8.07 165e-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,-0.00623558,0.013495,0.0067 1942, 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
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FORSENSE AR IMU SES T F A
ERGR %

il [« Figure 1 — O W

- R SEE =BV BAN) IEM SZEOD) SO0 EEH) NE

R DI B

& S

@ |
g " ] in

== 100.8 | : EiR

100.6 1
100.4 B

100.2 [ J

100 .

99.8 -

99.6 a

99.4 - 4

9821 .

gg i i i i i i i
0 1000 2000 3000 4000 5000 6000 7000 8000

IMU10Hz
100Hz ¥ty : [BIFRFEEA 10ms

I%time_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 -0.0435879,0.59772%
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 EAR IMU BT

G Y ERE
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oo o oo oo Do o0 oo oo oo o o oo Do

IMU100Hz

5.4 i#id DRDY S5 S EENinMtEED

5.4.1 DRDY {5S/EMH

7£ IMU &1, DRDY (Data Ready) {58 — M EZENRSHES FEES, ATHER
IMU B8R ELERLF, HUMIER. & IMU ZR—2EIEREFMLIERE, DRDY
BEEETABYRES (BEARER) , XFFAMWMEE . AEEFHIRCEELLT,
AT AR IR EN

FHE IMU E#fE, FTLUEE N DRDY 125k B IMU RERHET$[E] 155 ki
BRI EFMENTRTINZ, FAELRZRMESEBHERTLE, XEREEZ DRDY
ES LU, ENMMERIRE S LERL, FH I LUC R AR EE iz R HI BT E 8

5.4.2 DRDY 1§55

DRDY 5| ERmANER:
1. 12ftskB IMU AR EES;
2. REESRRFREELRIEM.
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FBNERSH3
PIERRAEINR 5 & O SN R —E
| |

|
1
IMUPSRESRAERM |
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DRDY5|Btp

Data 1 Data 2
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FIEHGE

£ O RN T IMU RIEBRAESIER
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DRDY5|Bp
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|
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LB OMESARNT IMU NERRFESAERET, B imu BIEREMETRE, RIBSM
HEE (BAX ODR/XHET ODR) E DRDY Z|HEF# s EIH{K. DRDY F{REHIE
UM B O %1%, £ TF— IMU X#£EH DRDY 3|#NS W EFHH S .

FIXHEE

5.4.3 #&410#% PPS,DRDY

DRDY BIAF/E, PPS RiE~MmAR, TELIE AT BSHITHR.
1. 614E_B BHEE$4E4S AT+SET_TIME_SYNC=1
2. 6132 KtEEH1ES AT+DRY_ENABLE
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el EAL IMU B AR

3. 6132 BtE)E K H] AT+DRY_DISABLE
4. 618 FfEIEH1ES AT+SETIIC=0
6132/16488 %%1&8618T&&P9

1. FfEE$ES AT+DRY_ENABLE(618-T)
2. EHEER XA AT+DRY_DISABLE
618 R7|(FEE 618T)

1. BfERESES AT+SETIIC=0
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