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FORSENSE [RARIMUEE MY i
[RIRAS %

1. SROHmY

EFQT. ROSFISTM32, LinuxBY& ARG :

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

ROBEEEMRMEIN: HIERIE(Stream Mode)F1&n 1R (Command Mode), IMUTE_EEBHIIRILSERL
&, RIESHEENEXEHFNTNIE,

HHEIET . DABIE SRR A BRI e b 24

LRI EIRIUT, FIEARE L, AREBIRXGLSIMURITERS, BIGETIESRENTR
&?E\ ’Iklp\\ ﬁ&%, ‘H_:’:EJ-EEEIMU E,‘J%%&o

1.1 BORBESHMES

1.1.1 AT$S

Thak 5% RI% ok
Bl LS Y SRR (RASIERS
LA %), FEOKEFTAILU#T F—Hi8
AT+SETNO\r\n OK

%&?E/m}ﬁuﬂj ﬂEo ﬂﬂ%iﬁ”ﬂﬁ_“zy E_[L){él‘_*éiﬁ)\i@
AT+SETNO\M\n#n % B B Z 0K,

el P : SRR, MERBNKBRERA
e o AHRS, TSR AHRSEIE
SW_VERSION ElfEhRA
ERRAS  AT+VERSION\\n HW_VERSION TR RS
BOARD_VERSION
- AR AR A
BAUD RATE EEE=Impt s
- ORIENT IMU ODR @i iRZ&
= STREAM_MODE1
. {IHCONFIGwn - LEIMUSTRESRE Y3050 RS
HAR&# STREAM_MODE2

R LB 2R BERIRT
STREAM_MODE3

LP_CONFIG_REG Zipn S8 3R IR HEIIMURYIER



%

IMUBYODR

&if

IMUBYODR

REREFE

EWRATER

REIRKER

EIIEIKES

G EBEIMUMLE
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JEEIMUAAR
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®E

LEYITR

®E

HyEmeE

FREX

EROERIER SR
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AT+SET_ODR=50\r\n

AT+GET_ODR\r\n

AT+SET_BAUD=115200\r\n

AT+GET_BAUD\r\n

AT+SET_LPF=187\r\n

AT+GET_LPF\r\n

AT+SET_ORIENT=101\r\n

AT+GET_ORIENT\r\n

AT+SET_ATT AXIS=1\r\n

AT+SET _STREAMI=1\r\n

AT+GET_STREAMI\r\n

IMU_ODR:50

IMU_ODR:50

OK

BAUD_RATE:115200

LP_CONFIG_REG:187

LP_CONFIG_REG:187

+SET ORIENT
orientation:101

OK

+GET ORIENT
orientation:101

OK

STREAM MODEI:1

STREAM_MODEI:1

[RARIMUB{S MY F it

BB HIAZFEODRAS50HZ

EIHIMUMIODR

R EIMUREAFE 9115200
BIHIMUHRTRISER
BB IMUBYER fano filter

EIHIMUZEIER

HEIMUBIRR 101

FHIMUHRTRIRR

0: gi&AT (BN
1: AL
2: Ak

BONSEHRERIES,

% B 1 HAHRSEUET,

&S| HAHRSY BRH,

RE100 HEpLER

REHMEF NEEXEER
STREAM_MODE2 /98 (2 R RIE T
STREAM_MODE3 A8 O3REIERER

STREAM_MODE4 & Q4R MIER

FREXER 1 BYEUHER
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TENRRL IR
00: R IFHINREUR
®E 01: #RER, HMIRER
AT+SET_ATT ORIENTATION=00\r\n ~ OK
ERIFEUR 10: BERAER, IR
11: HERFHNE
FREY
AT+GET_ATT _ORIENTATION ThaE, KF240987HIEHRRAZHF
RIS
HEADING:0 BEE, , =, O
EEMEMA  AT+SET HEADING=0\tn WEF MAMRES, 2% %
OK R
B AT+SET HEADING HIGH LSB=0\r, HEADING:0.0
- - - REE, MAAKEER, 9PPR0.01
fiafAssE ° OK
R 618 R FIFFEPPSINAE;
AT+SETIIC=0\r\n OK
PPSIhAE HnB SIMUNABIES 5357

INSTALL_ERR_ALPH
A,INSTALL ERR_BE

LA AT+TRIM_CALIB\r\n AT ZERAE, BRATIFKFRE
OK
RFSH AT+SAVE\r\n OK 77555 flash

A1 BRESHSEREEARRESHNES, TNMBEERESME NEREFIINSE,
A2 IEESHHAERER, BHBRERIMULE.

1.1.2 Zi#glE<

THFIESHERMERK, EEXFEMEES, BN—MRBER THATIES
1.1.2.1 FENRFIRSHHEXIES RN ERT

BORGUIASHIERI

ik oISk ID length payload i
IR uint8 uint8 uintl6 uintl6 uint32
S1

YRg 0xAA 0x55 0x00FF N cre32



[ IR fish 52

FORSENSE JRIRIMUIBE MY Tt

x L AEIMUES, EnBKESEER, BAKRSINKE, FEREBEMUESHIA

RS FHBIERI
offset B s & 3a ] iR
0 Software ver uint32 RURRAS
4 Hardware_ver uint32 RS
8 rev uintl6 REFTH
10 sn0 uint32 F—SNES
14 snl uint32 EZSNS
18 sn2 uint32 E=SN=
22 Board_version uint32 KRR A=
26 Rev[16] Uint8 REERREFT

A ARIMUEL S, BEEREBEFHHEARE, FERIBIMURISHITHIA, IMUGI4ENI6F T,
fll: REXRFIRES

HINERE: 55 AA 0100 1800 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
3134

MRz EBE: 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 D0 37 10 3B 7A C3 00 02

RIBNGNEE, RS RIEREERRZSS211231(1F 39 03 00), B4R S94053(65 6F 01 00),

1.1.2.2 iR EBHMMHEXIES RN ZRRN

IRENBEHEX SN SUIEE U
oIk oISk ID length payload 7123
BRI uint8 uint8 uintl6 uintl6 uint32

P1
Ymhg 0x55 O0xAA 0x0006 0x0018 cre32
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BEVSHHEX S H HHER T

i sk i sk ID length payload i
po & TEgit) uint8 uint8 uint16 uint16 uint32
Pl
YmhD 0XAA 0x55 0x7530 0x0018 crc32
P1AAEEIERT
offset 24 HiEdeE 137
0 Param1 float RENISE (RASUERI )
4 Param?2 float R, BiARo
8 Param3 uint32 WENSHES]
12 Param4 uint32 =&, BN
16 Param5 Int32 RE, AR
20 Param6 Int32 =&, BN

ROP1AEEBZES IR

Param3 Paraml ==Ly

BOMHREER, RUTREE
3 bps
115200, 230400, 460800. 921600. 1500000

4 YIRREAE (MR2SLITREAAIM R R) /
8 X HPEIREMITELE R, GYRO X OFF °/s
9 Y HFERERITELE R, GYRO_Y_OFF °/s
10 7 SPEIR S RITELS R, GYRO_Z_OFF °/s
21 AHRS $itH37=, BRIA 100Hz Hz
31 RERTERSSECE, EX[FSPI BIFILTER_CTRL MERE

f5]: FREXAHRSH H 5=
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HINERE: 55 AA 0600 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

MR EEE: 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

IRIEMLZENIE, RS IRZERAIS0HZ (00 00 48 42),

1.1.2.3 iIESHNHEXIES RN EFER

BOMAHEXAH ST
oi Sk i sk ID length payload i
EER uint8 uint8 uint16 uint16 uint32
R1
LELE 0x55 0XAA CMD 0x0018 cre32
paloadt& =t
offset B EAeRy iR
0 Paraml float RENSH

4 Param2 float RE, BiARo

8 Param3 uint32 RENSHES]

12 Param4 uint32 RE, B~

16 Param5 Int32 RE, BIARO

20 Param6 Int32 RE, BIARNO

SHEREIR

CMD Paraml Param3 R

1 0 0 AR IRER—R R GOIRS IR

2 0 0 fih & FRER—/X AHRS #UE
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14

14

14
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<mode>

<value>

<value>

<value>

<value>

<value>

21

31

[RARIMUB{S MY F it

BERHER:
Mode=1, #¥IEREHL AHRS

Mode=100, ZIE#IERE, HN COMMAD &z
REHRISEHE FLASH

BRENBH, value AERENISHERS|, BIPLindex, ¥ M EOMNEMRH-SHIRI
BINFRIRENAHRS HitH$7=E (ODR), Mi&Evalue=21

FIANFEIRENER CIRAFER, Mg Bvalue=3

BISNTRIRENA BRI 2, NI B value=31

BINFEIREV TR, Wi EBvalue=4

BITRHEER

KB B OREREER, B{ibps value WEREN:

115200, 230400, 460800, 921600, 1500000

value NEMERT, EAIASRAT 115200bps

REREESHE, FEEBRTRER

THTBRNIGEMIZ . RERIFE, ®RESHE lash, RITRHEEN
RERAAEAHRS HUEREINE, BAIHz value BWERERN: 1, 10, 50, 100,
200, 500, 1000

HHMES BRI RIBER X R

1000Hz: 921600bps

500Hz: 460800bps

250Hz: 460800bps

200Hz: 460800bps

100Hz: 115200bps
REBIEKERACE, & XFISPIIRE I FCIREKESECE, FAIN 0xBB, Bl no filter

BEIMUSITREAMA, valueRIEVESEEIN101~124, EAMIRRBARMNXRLEE
CL7IRRIRE)

A1 IEEE SRESIR PRES

F2: RRESUCHERRERESHNES, SWEREREEZMENKERINS.

A3 BEESHHREE, FRERBIMU, SNAIEREX.
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40 AIER L(UMEr <L EREEThAEE T 85 2 R 1Ko

X5 HEX$E < E RIS RAIENT

Jxx
* B IBAAIE

*/

struct MULTI LONG CMD STRUCT
{

uint8 t headerl;

uint8 t header2;

uintlé t id;

uintlé_ t length;

float paraml;

float param?2;

uint32 t param3;

uint32 t param4;

int32 t param5;

int32_t param6;

uint32 t check crc;

} _attribute ((packed));

struct MULTI LONG CMD STRUCT data cmd long;

void Send CMD LONG(uintl6 t cmd id, float cml, float cm2,uint32 t cm3,uint32 t cm4,:

{

uint32 t check crc=0;

data cmd long.headerl=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=cml;
data cmd long.param2=cm2;
data cmd long.param3=cm3;
data cmd long.param4=cm4;

data cmd long.param5=cmb;

10
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data cmd long.paramé6=cm6;

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);

il SAITFBAHRSH
CMD IDIEAN3, SEHURNL, EMBY+7 s HIERA AT LU B OB F a2 R R R R IX LG TM U
ECES QA T

Send_CMD LONG(3,1,0,0,0,0,0); //3RBXAHRSEIEMR
Send_CMD_LONG(5,0,0,0,0,0,0); //fRIFEHE

LEMERHEXIES TEE

@ IMUEF Lz - 0 x
& FOvETAE | EEOnEIA | P R RX: 0 ™ 0
1 AHRSEES
e | s ————— s 4B meEE | weRlR
:
SO ‘ 1 2 3 4
iR N ‘?i‘iﬁ: 1 | sS40 s sE3 TagEs
=0B= E || |22 o T 10 0 SRR RS
S — e e
P Bk : =
244 |0
NiA L= REEHE:
245 l:l 3 <modes 0 Mode=1 SETEHAHRS
wiHRE: Mode=100 SRR, HACON
NIA ; -
ERiES S FRSIE 5 0 o FTSREREFLASH
[ 2778 _—
NIA r
® 4sCII O HEX
REFEMEA: . BB, valuen BRI SHES,
BTHFES. 6 o ealag, PN CIE  T R vlue
NIA - BRAHRSHEIHSTER(ODR), Wi& Bvalue:
L BpiiR T B EARERERE, WESvalue=31
EERESER: U i ipimisRisess
A ( wTEh )
ETE ( Bt ) 9 0 0 T
NIA —
e (O ASCIT @ HEX
BN
" ST mR{TE BHEFTH: 0 HREFHE: 0
4 o _PREE
{BTIEHA 55, 44, 03, 00, 18, 00, 00, 00, 80, 3F, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, 08, 00, 0, 00, 00, 0, 00, 00, 52, 18, 8E, £3 |
(wttss | mmses | :
\ N REHIHEXIES EiE
(ms ) mares )
LU 113

HEX$5 <R ESHAIMMN SRR

11
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TR 352
oIk oISk ID length ACK Param3 7123
HiEgesy uint8 uint8 uintl6 uintl6 uintl6 uintl6 uint32
Ymbg 0xAA 0x55 0x753D 0x0004 0x7534 SRS cre32

. 1&E B O ERFE115200

MINERE:
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

MARZERIE: AA 553D 7504 00 34 7503 00 A7 98 2A 54
R E BRI AHRS $#E R H MR 100HzZ

HINERE: 55 AAOE 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

MR EE: AA 553D 7504 00 34 75 15 00 70 2D B2 48

HEX}E L RF SN BHER T

oIk i Sk ID length ACK result i
HiEges uint8 uint8 uintl6 uintl6 uintl6 uintl6 uint32
YRS 0xAA 0x55 0x753D 0x0004 0x0005 0x01 cre32

REHEISEE FLASH

EINEEE: 55 AA 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

MR EEE: AA 553D 7504 00 0500 01 00 5A CF B1 7C

BORAF LI ERHERT

hoi Sk sk ID length command result i
o 6EEit] uint8 uint8 uint16 uint16 uint16 uint16 uint32
) 0xAA 0x55 0x0064 0x0004 wm<ID 0x01 crc32

RE LRIV AHRSEHER

12
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HINERE: 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

MARZERIE: AA 55 64 00 04 00 03 00 01 00 E7 87 E3 AD

1.2 AHRSEER

B E S EHAE R E ohiatH AHRSIR TN EUE, HERER N1,

1.2.1 g

Moisk oisk ID length payload ol

R uint8 uint8 uintl6 uintl6 uint32
Al

YR 0xAA 0x55 0x0002 0x002C crc32

1.2.2 AHRSHE3 payloadZ®

payload
offset =2 HiERE By R

0 timer uint32 us BYj&l#R
4 pitch float ° RRIb=:

8 roll float ° R
12 yaw float ° A
16 ax float g X HNERE
20 ay float g Y IR E
24 az float g 7 MR E
28 gx float °/s X HfARE
32 gy float °/s Y HFIRE

36 gz float °/s Z HARE

13
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R 32

40 temp float °C IMU ‘& FRE

1.2.3 Wil

ik HiEER [Ria(E fiEth{E
ik 1 uint8 0xAA 0xAA
oSk 2 uint8 0x55 0x55
ID uint16 0x0200 0x0002
KE uint16 0x2C00 44
B B4 uint32 6D891605 85363053
SRz float 8FC26540 3.59°
RA float 14AE07BF -0.53°
Bz float 5COFB243 356.12°
X HnEE float 2506813D 0.063g
Y HNNRE float BC74133C 0.009g
Z HhnEE float 60ES80BF -1.007¢g
X M EE float EC5138BD -0.045°/s
Y HhAEE float 0AD7A3BB -0.005°/s
ZHMARE float CDCCCCBC -0.025°/s
imwt FRE float D7A3EE41 29.83°C
cre321%5% uint32 0CBF8480 2156183308

A1 BURVNREINER, RFETER, 8F AR
A28 cre32 IFIEN 1, CRC HBEABEASNAMAIELHIE, EXRITEEANNERE

14
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R 32

FIsER BT ERGIRE L ERPRfR A HG)

#include <stdio.h>

#include <stdint.h>

int main () {

float  vaw;//TEX—EITE

uint32 t a = 0x43b20£5c;//EX—NFiEEa, FEA/NFRT
yaw = * (float *)sa;//HRIGERENFRE

printf ("$£f\n", yaw) ; //¥TENEEAETE

return 0,

}

1.3 AHRSH B
I A S B M Y S B AR SY FRAS LB, ORI RS 1,
1.3.1 thidAgt

oi Sk oi Sk ID length payload ot
HERE uint8 uint8 uintl6 uintl6 uint32

Al
4hg 0xAA 0x55 0x0022 0x0031 cre32

15
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FORSENSE JRIRIMUIBE MY Tt

1.3.2 AHRSH BtE=payload®

payload
offset B HiERD B DU
0 e Linf32 " NEW@EUL%E%%?NE@
/Bt EIEY fRRI A=
4 pitch float ° {0 £
8 roll float ° R
12 yaw float ° frA
16 ax float g X HNRE
20 ay float g Y HNRE
24 az float g Z HINERE
28 x float °/s X HARE
32 gy float °/s Y MARE
36 gz float °/s 7 MARE
40 temp float °C IMU & A RfE
44 flag uint8 \ REAL FNEMR 0 ENER 1
RN B FHEIZEGyroi8
45 status uint32 \ ER FTITFNEIRTEHS

HttF &

1.4 OciEy
I E ST A B B S mh A PO T RS SRR, B A 952,

16
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1.4.1 tiUE=

EE

Ywig

sk

uint8

0xAA

[RARIMUB{S MY F it

1.4.2 PrcEiEipayload®

offset

12

16

20

24

28

32

36

40

44

48

49

oi Sk ID length payload i
uint8 uint16 uint16 uint32
Al
0x55 0x0023 0x0035 cre32
payload
AR HiERE 2iv) DU
timer uint32 us BY (B4R
qw float ° qw
qx float ° qx
qy float ° qy
qz float ° qz
ax float g X HNERE
ay float g Y HMNRE
az float g 7 HNERE
ex float °/s X HfARE
gy float °/s Y R E
ez float °/s Z AR E
temp float °C IMU S FRE
flag uint8 \ REA R NER 0 EINEMR 1

REM EF— P FTHEIZEGyrol8
status uint32 \ ER FNMNFRHEIRTEHDS
HthFHE

17
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FORSENSE JRIRIMUIBE MY Tt

1.5 AR

SRR EIERIEE 100,

Send CMD_LONG (3,100,0,0,0,0,0);//I8BAMSIER
Send CMD_LONG(5,0,0,0,0,0,0); //{fEBEHFIf1ash
Send CMD LONG(2,0,0,0,0,0,0) ;//f&IRE-—/RAHRS ¥R
Send CMD LONG(9,0,0,0,0,0,0);//54E1
Send CMD LONG(3,1,0,0,0,0,0);//iEAAHRSIETR
Send CMD LONG(3,51,0,0,0,0,0);//&BArHRsT BIER
Send CMD LONG (3,52,0,0,0,0,0);//IERAMTTHER

1.6 ISHERILE
TERBEBESHENE. MBEHBEHR—E, & ddbit

{wtg ]

5

18
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IR/ Pt (UEKERECE

4’b 0000

4’b 0001

4’50010

4’0011

4’50100

4’b 0101

4’b 0110

4’b 0111

4’b 1000

4’b 1001

4’b 1010

4’b 1011

[RARIMUB{S MY F it

IIR filter fc=1 Hz
IIR filter fc=1 Hz
IIR filter fc=2 Hz
IIR filter fc=5 Hz
IIR filter fc=10 Hz
IIR filter fc=15 Hz
IIR filter fc=20 Hz
IIR filter fc=25 Hz
IIR filter fc=30 Hz
IIR filter fc=35 Hz
IIR filter fc=40 Hz

no filter

A LEANECEREIR. MERETHRIKEEN10Hz, WENEKFIREE0x44, #7968,

B EEFNATIE S M N EE

19
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R 32

Fs IMU{EE SR {E ATIES M RZRYE
1 1 17
2 2 34
3 5 51
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 BI5RIZE
KRR A TFAFR THRRMAENR, B ATIES HHEXISS TSR AR R I,

XAMENRBECNMULIT R, ZRLIFRDAANA T, FEBKEEMSHA BENLIRRANE L
Z=T- [t

Bl RIGEIR R

20
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R 32

LIX

ay

s

X/Y/Z ZHEAm S HE 1+, TR

IAIMUG14EREIR A, NEIRAHEEAIASAT R, RLIRME LR R
AL TR AR R M

IMU%fi[ TEE
XAxis YAXis ZAxis

101 +Ux +Uy +Uz

Z%H

(BRIALITR)

21
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102

103

104

_Uy

+Uy

_Uy

+Ux

+Uz

+Uz

+Uz

22
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Z%

Z4

Z%
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105

106

(F1AL)

107

+Ux

+Uy

+Uy

_Uy

+Ux

23
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Z%

Z4

Z%
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RMER%

108

109

110

_Uy

+Uz

+Uy

_Uy

+Ux

+Ux

24
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Z%

Z4
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RMER%

111

112

113

+Uy

_Uy

+Uz

+Uz

+Uy

+Ux

+Ux

25
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Z%

Z4

Z%
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RMER%

114

115

116

_Uy

+Uy

_Uy

+Uz

26
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Z%

Z4

Z%
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RMER%

117

118

119

+Ux

+Uz

+Uz

+Ux

+Uy

+Uy

+Uy

27
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Z%
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Z%



A BARIMUB Y E R

RMER%

120 Uz Ux Uy
Z%H
121 1Ux +Uz Uy
Z%H
122 Ux o Uy

Z%H

28



A BARIMUB Y E R

RMER%

123 -Uz +Ux -Uy

Z%

124 +Uz -Ux -Uy

Z%

WA B AR AR FR J91028A(H)

CMD IDIEAN14, SEIEN102, SEENS, LM+ EFIEERTLUEN SR OB FHER AR LIE
£5TMU,

R S e

29
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[ IRk %
@ \MUEF _ O x
(@ zopTae | “FranveTE | 7 EE Ri: 0 T o
1 AHRSEES
P r — #iEEk 1508 momE | se%alE
D 14
S 1 2 3 4
BiHR 21 102 S0 280 2% IR
B =0ms 242 |0 10 0 BEERRESRTEE
23 4 ‘ 2 0 0 BETE S TAHRSEE
P e -
NiA eEEHES:
25 l:l 3 <modes 0 Mode=1 SEHEHAHRS
B Mode=100ZIHIEE SR, HACON
NIA ) — =
| EeEd | @meESIE 5 0 0 EFZESBEFLASH
[ =8 —_ <
NiA r
@ 43CIT O HEX
REHESRE: . BEEH, valuen SRS,
BTRTEHES. s o valuen PRIREAR R NS Evalue
NiA - ERIAHRSEIHSTER(ODR), Wi Bvalue:
L BmiiR T B EARERERE, WESvalue=31
EERRREA: [T e b
in ( ETEh )
R ( Hit ) e o 0 mEReEs
NiA —
[ O asc1r | @ER
Eh
A SRy e BWEFTH: 0 EEEFHE: 0
BEEE

Dt [2h
(peitss | mpms
(amee ) mewe )

s 113 ‘ \ )

95, Aa, OE, 00, 18, 00, 00, 00, CC, 42, 00, 00, 00, 00, 04, 00, 00, 00, 00, 00, 00, 00, 40, 00, 00, 00, 00, 00,00, 00,05, 17, C2, 59

SRR AR AT R A -
CMD IDIEN06, SEEN4, ERAI+7 st HIEEE AT LUR N B OB F a2 S R X LR IMUs
EAVE S PR

30
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R 32
@ MU ki, _ O x
& 2OnETAE | EEOMEKIA | ? R RX: 0 ™ 0
1 AHRSEES
sannE b | HrigiE 558 meRE &vRslE
B 1 2 3 4
iR RE-"tE |:| s sm sE3  TagEs
e .
=OEF ! | |z2#2 o 1 0 0 e R
28 ‘ 4 2 0 0 BETR—RAHRSEEE
5132
NA eEEHES:
245 l:l 3 <modes 0 Mode=12HEFEHAHRS
B Mode=100ZIHIEE SR, HACON
NiA =
| EeifES | @meESIE 5 0 0 EFZESBEFLASH
2= S _
NiA r
@ 43CIT O HEX
RERESRB: . BEEH, valuen SRS,
BTRTEHES. s o valuen PRIREAR R NS Evalue
NiA - ERIAHRSEIHSTER(ODR), Wi Bvalue:
L AT R EMABEEERS, MESvalue=31
EERRREA: [T e b
in ( ETEh )
AL ( Etrity ) 9o jo - e
NiA —
e O aseIr @ HEX
2:
A EXTERITHS BWEFTH: 0 EEEFHE: 0
O - $REIE
(BT IEH 55, 4, 08, 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, 69, B4, 09, B4
(metes || mes |
(azsz ) mews
g 143 ‘

. IRBELIRR 1158

HINERE: 55,aa,0¢,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,4¢,86

MARZERIE: AA 553D 75 04 00 34 75 04 00 60 OE 6B 1B
1SR B8 ER51 804, KEMID
ISV AR

HINEE: 55 AA 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 69 64
09 E4

MMRZEEE: AA 553075 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 RIS E 115 (float) , B304, BIEIRR 1158 H
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ForsensE ERIMUE S TS A7
18 EOEEE NG

1.8.1 IMUBIRXFEEER2 P ENTX

BOBRXABERBHE2NTX, FRUUNRFEZERZRR LUV, FEHAESAFENNEOERE, &
W LM ReERUREIEE, FREAIE<LLEIMU

W TFEF:

ROERASVREE

B i b fird

MU P V

R g

X E R

o X

Xzl

fE: IMUTX TSR R, RXOFA[EER TX;
IMUE O A A] [ i 4% P E U B B,
IMUT] LA 55— BB 0 & [ 1R R LA hL.

1.8.2 KA EIRES

KMEROZEEEE, EEFEBAFT2 20BN, CH340. PL2303EIELT = KT
(>115200bps) =FEH
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R 32

BIVEOKEE, FEINBEE, WRS422MZFOIZEM, HIRFHARS422%USBL, FEHRS422%%
RS232+RS232735USBZ; &R Ex,
1.8.3 & & B OZER
R N BEE R FE, WEEIRE SO,
MR BFT232801ELL, BRAARBERITA LIV, BabfcE RO,
FIEIRREIE R PACE F LT,

FHgEEESS,

FiwO (comfrpT) MHPREIEFERNERO, ATERTEM.

FEHMNEMRERRE EAMNIRIRE, Batak

EeRSERBEPKBIERITEZE (BF) FwMpEERN N1, SEE AN WERIRI SR
ROSIMETT, AT HRIEFIEEHIEE Y, WEERERONRIER, FRIEEMERFSTIE,

T & setserial:
sudo apt install setserial

i AusbZ&fEaH1T:

setserial /dev/ttyUSBO low_ latency
ttyUSBO¥R XSS PRfEE ARV ER O

1.9 CRCERZITH
RN EIESE R AIED,

FARECRCHIBEIZEENL, BE1.123HBRFELST

// CRC32itHEF*

static const uint32 t crc32 tab[] = {
0x00000000, 0x77073096, Oxeele6l2c, 0x990951ba, 0x076dc419, 0x706af48f, 0xe963:
0x0edb8832, 0x79dcb8ad, 0xe0d5e9le, 0x97d2d988, 0x09b64c2b, 0x7ebl7cbd, 0xe7b8:
Ox1db71064, 0x6ab020f2, 0xf3b97148, 0x84bedlde, Oxladad47d, Ox6dddedeb, 0xf4d4t

0x136c9856, 0x646ba8c0, 0xfde2f97a, 0xB8aoc5bc9ec, 0x14015c4d4f, 0x63066cd9, O0xfalf
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0x3b6e20c8,
0x35bb5a8fa,
0x26d930ac,
0x2802b89%e,
0x76dc4190,
0x7807c9%a2,
Ox6b6b51£f4,
0x65b0d9co,
0x4db26158,
0x4369e96a,
0x5005713c,
0x5edef90e,
Oxedb88320,
0xe3630b12,
0xf00£9344,
Oxfed4lb76,
Oxdodba3es8,
0xd80d2bda,
Oxcb61b38c,
Oxc5ba3bbe,
0x9b64c2b0,
0x95bf4a82,
0x86d3d2d4,
0x88085ae6,
0xa00ae278,
Oxaedlocada,
Oxbdbdf21lc,

Oxb3667az2e,

// CRC32ITERER

uint32 t crc crc32(uint32 t crc,

for

GG =

(uint32 t i =

0x4c69105e,
0x42b2986c,
0x51de003a,
0x5£058808,
0x01db7106,
0x0£f00£934,
Oxlco6c6l62,
0x12b7e950,
0x3ab551ce,
0x346ed9fc,
0x270241aa,
0x29d9c998,
0x9%abfb3be6,
0x94643b84,
0x8708a3d2,
0x89d32be0,
0xaldl937e,
Oxaflalbdc,
Oxbc66831a,
0xb2bd0b28,
Oxec63f226,
Oxe2b87al4,
Oxfld4e242,
0xff0£f6a70,
0xd70dd2ee,
0xd9d65adc,
Oxcabac28a,

Oxcd46l14absg,

0;

i < size;

0xd56041e4,
Oxdbbbc9d6,
0xc8d75180,
Oxc60cd9b2,
0x98d220bc,
0x9609a88e,
0x856530d8,
0x8bbeb8ea,
0xa3bc0074,
Oxad678846,
O0xbe0b1010,
0xb0d09822,
0x03b6e20c,
O0x0de6doa3e,
Oxle01f268,
0x10da7ab5a,
0x38d8c2c4,
0x36034af6,
0x256£fd2a0,
0x2bb45a92,
0x756aa39c,
Ox7bbl2bae,
0x68ddb3£8,
0x66063bca,
0x4e048354,
0x40df0b66,
0x53b39330,

0x5d681b02,

it++)

crc32_tab[(crc * buf[i])

& Oxff] »

[RARIMUB{S MY F it

Oxa2677172,
Oxacbc£f940,
Oxb£fd06116,
Oxb1l0be924,
Oxefd5102a,
0xel0e9818,
0xf262004e,
0xfcb9887c,
0xd4bb30e2,
0xda60b8d0,
0xc90c2086,
Oxc7d7a8b4,
0x74b1ld29a,
Ox7a6abaas,
0x6906c2fe,
Ox67dd4acc,
O0x4fdff252,
0x41047a60,
0x5268e236,
Ox5cb36a04,
0x026d930a,
0x0cb61b38,
Ox1fda836e,
0x11010b5c,
0x3903b3c2,
0x37d83bf0,
0x24b4a3a6,

0x2a6£f2b9%4,

const uint8 t *buf,

{

34

0x3c03e4d1,
0x32d86¢ce3,
0x21b4£4Db5,
0x2f6£f7c87,
0x71b18589,
0x7f6a0dbb,
0x6c0695ed,
Ox62ddlddf,
Ox4adfab41,
0x44042d73,
0x5768b525,
0x59033d17,
Oxead54739,
O0xe40ecfOb,
0xf762575d,
0xf9b9dfef,
Oxdlbb67f1,
Oxdfe60efc3,
0xcc0c7795,
Oxc2d7ffa’,
0x9c0906a9,
0x92d28e9b,
0x8lbelbcd,
0x8f659%eff,
Oxa7672661,
Oxa9bcaeb3,
O0xbad03605,

0xb40bbe37,

0x4b04d447,
0x45d£f5c75,
0x56b3c423,
0x58684cl1,
0x06b6b51f,
0x086d3d2d,
0x1b0lab57b,
0x15da2d49,
0x3dd895d7,
0x33031de5,
0x206£85b3,
0x2eb40d81,
0x9dd277af,
0x9309££9d,
0x806567cb,
0x8ebeeff9,
Oxa6bc5767,
0Oxa867d£55,
0xbb0b4703,
0xb5d0cf31,
0xeb0e363f,
O0xe5d5beld,
0x£f6b9265b,
0xf862ae69,
0xd06016£7,
Oxdebb9ech,
0xcdd70693,

0xc30c8eal,

uint32 t size) {

(crc >> 8);

0xd20d¢
Oxdcdé!
Oxcfba!
Oxclol:
0x9fbfe
0x9164¢
0x8208:
0x8cd3’
Oxaddlc
Oxaala¢
0xb966¢
0xb7bd!
0x04db:
0x0a00:¢
0x196c!
0x17b7}
0x3£fb5(
0x31l6et
0x2202:
0x2cd9!
0x7207¢
Ox7cdce
0x6£fb0”
0x616b:
0x4969:
0x47b2«
0Ox54de!

0x5a05¢
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return crc;

E 1 R NERIVEE, RFTER, 8FTER
A 20 cre32 IFIEN 1, CRC IHBEARBIEARSBIAMIFREHIE
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2. SPLEB{E MY

EFSTM3289SPIEAIEENIREH ) -

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

2.1 SPHEOEEK

SPHEOSEK
SPIER rFEmIERA M
SPLEZ 0.2~2MHz
SPIFK 16bit
R ErRmE (3, CPHA=1)
Rt TRABETF (3, CPOL=1)
i MSBfi5%

2.2 SPIEETREE

SPIEZATE

0

36



FORSENSE [FIRIMUBEE TN Tt
R 32

3.3v
T
55/CS p| SPI_CS
SCLK p| SPI_CLK
- SDO | SPLLMISO. Lk ]
SDI p| SPI_MOSI
RST p| RST
. ol

A1 A IRERET, TRIMUEMIHFRSs, ERIMUBNIER LIERS.

A2 REIMUE SRISPIS | filE2E 3 N F AR

2.3 SPLBE(LF
SPIEOXIBLWTRTER (BT LEMEY), KA TEFFRNAIE.

SPLBEEFREE

o 1
oIN ——{Rw | as [as Jas a3 a2 | a1 | a0 Jocr [oce Jocs Jocs Jocs Jocz Joct Joco pp—RwW ] 46 ] As
pout — D15 [D14 J013 Jo12 Jo11 D10 f 09 J 08 J 07 [ 06 [ 05 [ 04 [ 03 | 02 | D1 | DO 2~ D15 JD14 D13

Hoh, DINBEIRTIZEIZIE, [A6GA|RTEFFEMIE, [DC7:DCOIRTENNEIE (BigfE) =X
DUMMY##E (EI21E) o

/W =18, ItSPI ARFRIDOUTEIRLE Xo
Z/W =0 BY, ItESPI AHARDOUTHIER S LM AN S Fs it EuE, EENBURSTIEREURG,
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FORSENSE [RARIMUEE MY i
[RIRAS %

2.4 SPIETEE

2.4.1 SPIFTERYIER

SPIE7Z287I%R
B/ Mot B RIAME =10)] ik
BURST 0x00 RW 0 E4EIREY
FILTER_CTRL 0x07,0x06 RW 0x00BB 1 TR BRI
PROD_IDI] 0x6C R 0x494d 1 D51
PROD_ID2 0x6E R 0x5536 1 DS 2
PROD _ID3 0x70 R \ 1 IDS3
WIN_CTRL 0x7F,0x7E RW 0x0000 0, 1 BHID %%
TEMP_HIGH 0xOE R \ 0 mESFD
TEMP_LOW 0x10 R \ 0 mERFT
XGYRO HIGH 0x12 R \ 0 PEME XS F T
XGYRO LOW 0x14 R \ 0 FERX AR T
YGYRO HIGH 0x16 R \ 0 FERRYHI=SF T
YGYRO _LOW 0x18 R \ 0 FEAR Y HEEF T
ZGYRO_HIGH 0x1A R \ 0 PEIRZM=F
ZGYRO_LOW 0x1C R \ 0 PEMRZ M F T
XACCEL_HIGH 0x1E R \ 0 MERXIEFT
XACCEL_LOW 0x20 R \ 0 MRXAMEFTS
YACCEL HIGH 0x22 R \ 0 MRYHEFT
YACCEL LOW 0x24 R \ 0 MERYHEFT

ZACCEL_HIGH 0x26 R \ 0 RZMEFT
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TRNRRHR
ZACCEL LOW 0x28 R \ 0 IIRZEMEF TS
ROLL_HIGH 0x2A R \ 0 ERASFED
ROLL LOW 0x2C R \ 0 BERARED
PITCH_HIGH 0x2E R \ 0 M AEF™
PITCH_LOW 0x30 R \ 0 N FAEFET
YAW_HIGH 0x32 R \ 0 mEfAeFEn
YAW _LOW 0x34 R \ 0 mMEsRFED
STATUS H 0x36 R \ 0 REESFND
STATUS L 0x38 R \ 0 REEED
ODR_HIGH 0x41 R\W \ 1 ODREFEFHEF D
ODR_LOW 0x40 R\WW \ 1 ODREFEFT

STATUS LE&7F2315F:

fii B 1P

[0] =&

[1] RE

(2] PR X HFERT 0: & 1. THkE
(3] Fo & XK FEhg 0: HPE 1: TpE
(4] PESR(NFRLE 0: JEERLE 10 BBk
[5]-[6] =&

[7] PEIR (B ETE 0:BETE 1 &8

[8]-[15] RE
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FORSENSE [RARIMUEE MY i
[RIRAS %

STATUS HZE7Z233tHR:

fiL B 1P

2.42 SPI BURSTHF88 (EZIEINF1728)
BURST N&E4EEE1Fes, T MEUBAIEEFIEEURE, S16ERZEILFE,

SPI BURST H7Z281& =0
sk bitl5 bit14 bit13 bit12 bit11 bit10 bit9 bit§ w5
0x01 RW
ik bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 W5
0x00 BURST CMD RW

BURST EEAER: IEEEIAIX 0x8000 RNIZE BURST HFFIRIEEL, AF—EAIX 0x0000 FiZUEk
17, MEFESRABLLIZEES KiXRIZ 2 N SPI EH, iEEHRE—E 4 H & RBF,

SPI BURST 45 R = E

DIN ----

2.4.2.1 BURST

BRI BN BB S E S F250x8DH S 0x00
SPI BURST E4iENE AR =

ERiXIRF 1 2

w
=
n
=)

REAR GYRO X L GYRO X H GYRO Y L GYRO Y H GYRO Z L GYRO Z H

40



FORSENSE [RIRIMUBE MY A
[RIRAS %

b=y |52 7 8 9 10 11 12
RIEAR ACCL X L ACCL X H ACCL Y L ACCL Y H ACCL Z L ACCL Z H
RIENRF 13

REAR CHKSM

2.4.2.2 BURST2

SPI BURST2 iE4EiSEVE AR R,
BRI IR BB A S F250x8DHE 0x02

RiXIRF 1 2 3 4 5 6
REAR GYRO X L GYRO X H GYRO Y L GYRO Y H GYRO Z L GYRO Z H
b=y |52 7 8 9 10 11 12
KIERNE ACCL X L ACCL X H ACCL Y L ACCL Y H ACCL 7 L ACCL Z H
b3e =2 13 14 15 16 17 18
REAR TEMP L TEMP_H PITCH L PITCH_H ROLL L ROLL H
b5 =2 19 20 21 22 23 24
REAR YAW L YAW H STATUS L STATUS H CHECK L CHECK_H

2.4.2.3 BURST3

SPI BURST3 iESFEENE AR T
BRI HIEME B AT FFE80x8DFF0x03

b -3¢ 1]z 2 1 2 3 4 5 6
RZEAR TIME STATUS GYRO X L GYRO X H GYRO Y L GYRO Y H
KIXIRF 7 8 9 10 11 12

EEAR GYRO Z L GYRO Z H ACCL X L ACCL X H ACCL Y L ACCL Y H
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[RIRAS %

EIEIRF 13 14 15 16 17 18
RERA ACCL Z L ACCL Z H PITCH L PITCH H ROLL L ROLL H
b-3e =2 19 20 21 22 23 24
REAR YAW L YAW_H TEMP L TEMP_H Q0 L Q0 H
bo3e =2 25 26 27 28 29 30
REAR Ql L Ql H Q2L Q2 H Q3 L Q3 H
RIEITE 31 32
KERE CHECK_L CHECK_H

BURST3HYER:

3¥1: BURST,BURST2,BURST3HFRBEEIEIIN 16-bit TRE

7E2: BURST,BURST2,BURST3HHIPELZE, MREIT, 28, Mo ZEERILERTINint32

7E3: FRCHKSM BICHECKSUM, AFHIASUETEM, 1HE A ENECHECKSUM ZRIMFREHUER N
K#

2.4.3 SPIEEEUREGRER X R %A

FEBURSTIESIERENSIZR, 32{URISTREIERIF 2 S 16IAR16fU7 3, b RANRER,
EMR=FTi5thatt. AP RERXMERD 16U SIEEEHHZ, TRHTE 2R,

SPI2fU#ER R~ EE

GYRO_X_H GYRO_X_L

32 PE R EIEIE 0

FEITRANMHRERS, WWENARPAREUTAINGHERAARE. MEE. BEEMNESARES.
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FORSENSE [ERIMUEEPMY FAR
ARAEMISPI 32 B AT
&F S s SEE

GYRO A_ERH X/Y/Z 5#HH9 GYRO £E

RIRE °/s G=SF/65536*GYRO
o PEIRZIERFSF=0.016
ACCL A_ERAIX/Y/Z A9 ACCL £43E
MEE  mg A=SF/65536*ACCL o BurstiETAT, SF=0.2(&fiig)
o BFEFIH/ENXAT, SF=0.2/1000 (BA{iImg)
TEMP A_ERFH TEMP #3E
BE °C T=SF/65536*(TEMP-172621824)+25
o REZERFSF=1/263.4
ATT JH ERAATT $3E
L5 ° D=SF/65536*ATT

o EEZEREFSF =0.00699411

A1 WRPHFRXANEN (BiEEENEFESS) A, Burst, Burst2, Burs3iEXTHFIR, Hix
HfloatZEEY,
2.4.4 SPIFILTER _CTRL F7723

FILTER CTRLEF23 N AP IREMMFRE R RBNITH, WHFERANESEEFR, TS AR
0x86XX, BYFISPIAMIGSERN; EHSTAIX 0x0600, HMEFERABLLIZEIES KiXRIZ21SPIE
=128

SPI FILTER CTRLEFEZT

ik bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 5

0x07 RW

ik bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 5

0x06 IEREHE KRR E PERR(E AR EC B RW
e ELE R 1.4
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INEEI PR OERREE

4’b 0000

4’b 0001

4’50010

4’b 0011

4’5 0100

4v 0101

4’0110

4’b 0111

4’b 1000

4’b 1001

4’b 1010

4’b 1011

[RARIMUB{S MY F it

IIR filter fc=1 Hz
IIR filter fc=1 Hz
IIR filter fc=2 Hz
IIR filter fc=5 Hz
IR filter fc=10 Hz
IR filter fc=15 Hz
IR filter fc=20 Hz
IR filter fc=25 Hz
IIR filter fc=30 Hz
IIR filter fc=35 Hz
IIR filter fc=40 Hz

no filter

A LEUNECEREIE. MEREIHEIKEE I 10Hz, WS N0x8644 {Ho

B EERATIE S MW N EE
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R 32
Fs IMU{EE ISR {E ATIES M RZRYE
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

2.4.5 SPI WIN_CTRLZE172%
tFFRATFIEFIMEOID, aiEaE, §HAMIAN0, 5 NOXFE0L, MIHRA1,

SPI WIN_CTRLE1F2E

Mohik bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8 w5
0x7F RW
ok bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 W5
0x7E WINDOW _ID RW

SPI Z1Z28WIN_CTRL.WINDOW _ID 4&f5
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[RRRHR
AR 4mha ik
0x00 window0, FFIAIRENERIE
WINDOW_ID
0x01 windowl, HNEE

2.4.6 SPI ODREF 1722
It FFEATIREDRDY S| I HINER, BINFEHIMZE100Hz ECEREMBER, NEIREEXK.
AR5 ODRERIAAI100, 5 NO0x03ES, MILJ#E1000HzZ,
ENB G
SPI1 ReadWriteBytel6 (0xCOES8) ;//B{fititZ7F2§0x40

SPI1 ReadWriteBytel6 (0xC103);//EmiiitEFFa80x41

odr = SPI1 ReadReg(0x4000) ;

odr |= SPI1 ReadReg (0x4100)<<8;
/ * %

* SPIIRENEENEHFES

=/

uintlé_t SPI1 ReadReg(uintl6 t addr)
{
SPI1 ReadWriteBytel6 (addr) ;
SPI1 ReadWriteBytel6 (DUMMY) ;
return SPI1 ReadWriteBytel6 (DUMMY) ;
}
/ * *
* SPIINEfEERE
*/
uintlé t SPI1 ReadWriteBytel6 (uintl6 t cmd)
{
uintlé t rev;

HAL SPI TransmitReceive (&¢hspil, (uint8 t* )&cmd, (uint8 t* )é&rev,1l,0xFFFFFF);

return rev;
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A RRIMUBE NS
R 32

Mk bit15 bit14 bit13 bit12 bitl1 bit10 bit9 bit8 w5
0x41 RW
ik bit7 bit6 bits bit4 bit3 bit2 bitl bit0 W5
0x40 ODR RW
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FORSENSE [FIRIMUBEE TN Tt
R 32

3. PCIB{EhY
EFSTM328912C EHIEEERshR A

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

3.1 PCEOS

PCEOS
RCEE 400KHz
R2CMAIE (741) 0x18
32 PCEERR
PCEREAZE
3.3V
T
3.3V
T

L
- MAL

SCL | 12C_SCL

LiL
I

SDA | |12c_spa

. P

. ERIEBEFREAN 4.7KQ
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FORSENSE [RARIMUEE MY i
[RIRAS %

3.3 PCH1FE

PCHFERYIER
=1 it W5 BRiAE 3%
BURST 0x12 R EFEGESVE S EL
FILTER_CTRL 0x06 RW 0xBB TR BRI
PROD_ID 0x6A R AR

3.3.1 I)C BURSTS 18

RPCHMNZIELSIREY, EEIESFes it ox12, MBEIE N, L sbit BIESHE B4 DNFET,
IEELE AR T

PCESIREET
£ olg %)
b Slave address (0x18) E 5 = Register address (0x12) 6
2 <|3 <
11T T T 1 T T T
S0 0 1 1 8 0 Dol O ¢ 14 @ 9 1T 0)&
I N I Y | N [ I S A
v w = =
g Slave address (0x18) % 5 Read data (0x12) 5 Read data (0x12) 5
< < <
| [ | 1 | | I I I I I I | | I | I | |
SFl 0 1 _ T 0 0|4 )JA]% ¥ % ¥ x M % XJA]X ¥ X % X 2 -Xc@|A
L_L*p 1 1 | ) ) B e o [ao | | 1 1 1 J.H2]
o = =
5 Read data (0x12) 5 Read data (0x12) 5
< < <
| I I N D [ I N I |
Al X X B % X %% ¥ OHIAEX K. X ¥ K. X X E|A
N N Y I I Y A I I I I |
0 s =la
5 Read data (0x12) S Read data (0x12) ol
< < = |2
| I A D R I | r T T T 17T 1T 1
A L XK X B oo DALY X B N % O NoOx X INAIP
| 729 S T S N M | i S S (e e (el |
MUE XA -

PCELIREVEHER T
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¥-3e5]E

HiERRI

B}

RIXIRF

uint32 t

TIME

float

ACCL Z

float

GYRO Z

10

float

ROLL

float

ACCL_X

float

GYRO X

float

TEMP

11

float

YAW

[RARIMUB{S MY F it

float

ACCL_ Y

float

GYRO_ Y

float

PITCH

12

uint32

CRC32

1. TEMP 8 A°C, el attenincs, MEREHmbeing, EmHenE

A20 cre32 BUFEN 1, CRC HEABREASHIANFIEHE, ERTEEARMR 1

3.3.2 I*C FILTER_CTRLZE772%

FILTER CTRL ZFHfFasHiitR o0x06, JEKsEcEXMRRE 4T INRE TR E RIS E. 7
B FE[EIPC BURST B A%, EFFEE RN TEFIT.

I2C FILTER_CTRL HERENAE

+ @l|g (7] n|la
0] x = x x [=]
b Slawe address (0x18) RWI S| E Register address (0x06) & Data (0x01) ol=
L2 <|2 < < |2
I I 1 | I | I I I I I I T I I I I
8 g 4 4 B 'p OlA]D 0 0 B 90 1 1 O]A 8 D 0 8 B 6 AlP
L1 1 1 1 L 1 1 1 1 1 L L1 1 & |
3.3.3 I’C IDE 1723
ID FFashitA 0x6A, FIEABNASCH wmIBFNHFRF “IMU61B” , EEUIFZ[EPC BURST, IR

Firio

I’C IDEFF2HEEUETR
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FORSENSE JRIRIMUIBE MY Tt

TR 352
RiXIRF 1 2 3 4
RERA 0x00 0x00 0x49 0x4D
b-3e =2 5 6 7 8
REAR 0x55 0x36 0x31 Ox*

X1 PREEIEY/I8-bit TE

E2: 0x* RTEHAA N GRID,0x32 LR IMU612,0x34 K FRIMU614,0x38F LR IMU618,0x4 11X TR
IMU6132A,0x42XZRIMU6132B
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[ IR fish 52

4. CANBEE Y

HEFSTM32B9CANENIZEEREhR )

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

FZEFMIIDBCXMHIF I E M T #; B1E https://data.forsense-imu.com/page/download.html

4.1 CANEMIABCE

CANEZE B
PSS 250~1000Kbps
TRID 0

SRR 1~200Hz
it R
Ki)Nif /R (intel)

4.2 WA

FREmID (i) 1 2 3 4 5 6 7 8
101+5 1D ROLL PITCH
102+ 1D YAW Gx
103+F3=ID Gy Gz
104+F5 521D Ax Ay
105+F |RID Az TEMP status index
106+ =1D timer R85

A1 ZEMA. B, MREITEYERT Afloat, RERIRNintl6,statusFlindexF"/m Huint, BIEIEIZFRT
JFJuint32
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RMER%

A BARIMUBE S E M

720 TEMP ${U79100*°C, FEsZ{Uameincs , IMEEIHRE RN, ESHHRMUNE, HEE
YaitH 8 {izus

statusF T3 AR

fir BHR i

B¢

(2] R R X P& RS 0: WPE 1: TpE
[3] foE BX =R 0: BPE 1: TpE
[4] PEAR( B LE 0: dEEELkE 10 ERE
[5]-[6] =&

[7] PEAR (B ETE 0:EBEE 1. &

FADBCX 4 tfray

5% Networks Name Message Multi... Startbit  Length [Bit] Byte Order Value Type Initial .. Factor . Unit C. M.. GenSigS... G..
=/ AHRS200 A sPITCH stand ID 101 32 32 Intel IEEE Float 0 1 0 B 0. Cyclict 0%
> Tx Messages ®ROLL stand_ID_101 - 0 32 Intel IEEE Float 0 1 0 B 0. Cyclict  0*
~ Signals SGYRO X stand_ID_102 32 32 Intel IEEE Float 0 1 0 °fs 0. Cyclict  0*
= AHRS200_A BYAW stand_ID_102 - [] 32 Intel IEEE Float 0 1 0 B 0.. Cyclie* [
= ECUs SGYRO_Y stand_ID_103 0 32 Intel IEEE Float 0 1 0 . °fs 0. Cyclict 0
== AHRS200_ A ®GYRO Z stand_ID_103 - 32 32 Intel IEEE Float 0 1 0 -3. °fs 0. Cyclicr 0
< Environmental variables ®ACC X stand_ID_104 0 32 Intel IEEE Float 0 1 0 34 3 g 0. Cyclict  0*
+AHRS200 A SACCY stand_ID_104 . 32 2 intel IEEE Float 0 1 0 34.3.g 0. Cydiet 0
< Environment variables ®ACC Z stand_ID_105 0 32 Intel EEE Float 0 1 0 34, 3. g 0. Cydic 0
o+ Network nodes ®IMDEX stand ID_105 - 48 16 Intel Unsigned 0 1 0 0 6. 0. Cycliet 0
S+ AHRS200 A STEMP stand_ID_105 32 16 Intel Signed 0 001 0 -32. 3. HEE 0. Cydict 0
=Tx Messages
== Rx Messages

wstand_ID_101 (0x65)
= stand_ID_102 (066)
= stand_ID_103 (0x67)
= stand_ID_104 (0x68)
= stand_ID_105 (0x69)
= Mapped Tx Signals
+» Mapped Rx Signals
4 Messages
«~ Signals

FAPCAN-ViewZ & ##E:
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[RARIMUB{S MY F it

" Fle CAN Edit Transmit View Trace Window Help

_@_ OV A Ll 8 Trace | #& PCAN-USB FD Bus Load A Error Generator

O candb Type Length Data Cycle Time Count
|‘|0‘| 8 AE 65 84 BF 36 4965 3D 10.0 11934
102 8 F&D43D3C2004C3E 100 11932
103 8 F6 27 DD BE 3ACZ2 503D 100 11930
104 8 736772BBE91B94 3C 100 11930

@ 105 8 D9 2C80BF 31 DA 2404 100 11931

=

‘v

L]

@

o

0 CAN-ID Type Length Data Cycle Time Count Trigger Comment
<Empty>

—

€

w1

c

s

—

& Connected to hardware PCAN-USB FD, Device ID FFFFFFFFh-*G | Bit rate: 500 kbit/s | Status: OK

Overruns: 0

QXmtFull: 0

FAPCAN_E{UM AT LUREMTERAHRSEIE ©

J PCANZF LA

& SO R RO TR ? %E

B0s:
REID:
poica

[ wor

PCA

PCAN BAUD 10 ~

x
200 ¥
z

100

2l =

14240775

accel
]
gyro

PR«

— roll
00| | — pitch
—— yar
tomp

attitude

100

88 o

=312

614E =100

R

° 2 831 832 833 834 835 831 832 833

A R R -

ACCX: -0.007 GYROX: 0.065 ROLL: -0.4786

0

EMM: ACCY: 0.009 GYROY: -0.069 PITCH: -0.3477

At ACCZ: -1.003
FRIS:

GYROZ: -0.061 YAW: 358.8734

MCU_TIME: N/A TIME_SYNC: N/A
34374262315011118b 3l

N

[ wtms

A 1.0.1 ‘

54

835 100 831 832

GYR_NORM: 0.1127
ACC_NORM: 1.0035

TEMP: 27.810

MX: N/A

MY: N/A

MZ: N/A

LAl NA
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FORSENSE JRIRIMUIBE MY Tt
4.3 CANB#HEiLE

4.3.1 BEEECANRISE

FEECANBIFE, RiXfgS:

ID=0x619, DATA=0x20 0x21 0x22 0x23 0xXX 0x00 ID HID L
IMUNZEWT:

ID=0x519, DATA=0xXX 0xFF 0xFF 0xFF 0xFF OxFF ID_HID L
ECANBIFE, RiXfg$:

ID=0x619, DATA=0x20 0x21 0x22 0x23 0x0A 0x00 ID HID L
IMURZZIAT:

ID=0x519, DATA= 0xXX 0x0A OxFF 0xFF 0xFF OxFF ID HID L
He:

XX=01 ;R4FZJI250Kbps

XX=02 EHFZ 500K bps

XX=03 J&4FE I 1000Kbps

ID_H AT RIDHEFT

ID L AT SIDERFET

432 BEETRID

TRIDIHEAI: BAZID - 0x65 = KIXID
BIRCE T RID/I0x403
EERIZHIIDF0x403-0x65=0x039E

B &IXID=0x61A, DATA=0x30 0x31 0x32 0x33 0x03 0x9E 0x00 0x00
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FORSENSE JRIRIMUIBE MY Tt

A HE= — O ¥

:

403-65 =
| HEX  39E
DEC 926
OCT 1636
BIN 00111001 1110
5s QWORD MS M
Tr 1 v % G v
A L b CE
E [ ) % =
C 7 3 9 X
D 4 5 (§) —
E 1 2 3 +
SRR

IERE R BIAER, BEBERERTENash, 3JsSHIME—RIES, FaEiERERNEERERES S,
REBTEIDAX0167, RiXigS:

ID=0x61A, DATA=0x30 0x31 0x32 0x33 0x01 0x02 0x00 0x00

IMURZW T

ID=0x51A, DATA=0x01 0x02 0xFF O0xFF OxFF OxFF OxFF OxFF

433 EHIRAS
RixiE<:

ID=0x618, DATA=0x10 0x11 0x12 0x13 0x00 0x00 0x00 0x00
IMURZEWTF:

ID=0x518, DATA=0x00 0xC9 0xBB 0xE9 0xFF 0xFF ID HID L

hRZ<= /3 0x00C9BBE9, BNE{4hRZ</913220841
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[ IR fish 52

ID HAT RIDMEFET

ID_ LATRIDEMEFET

43.4 BEgEXIREME

EiELin@BPE, %ixiES:

ID=0x61B, DATA=0x10 0x11 0x12 0x13 0x01 OxFF OxFF OxFF
IMURZZWI T

ID=0x51B, DATA=0x01 0xFF OxFF OxFF 0xFF OxFF ID HID L
RINLIRBA, kixiES:

ID=0x61B, DATA=0x10 0x11 0x12 0x13 0x02 OxFF OxFF OxFF
IMUMZS0TF:

ID=0x51B, DATA=0x02 0xFF OxFF 0xFF 0xFF OxFF ID HID L
EifLLin e

ID=0x61B, DATA=0x10 0x11 0x12 0x13 0x0A OxFF OxFF OxFF
ID=0x51B, DATA=0xXX 0x0A 0xFF 0xFF OxFF OxFF ID HID L
HAXXXX=0x01 T EFE

XXXX=0x02 5 £L15

ID HAT RIDWEFT

ID LATSIDHRFET

4.3.5 igEMHIAE

IRERMAE, RiXES:

ID=0x61C, DATA=0x10 0x11 0x12 0x13 0xXX OxFF ID HID L
IMURZZAT:

ID=0x51C, DATA=0xXX 0xFF 0xFF OxFF OxFF OxFF ID HID L
EmAE, RiEES:

ID=0x61C, DATA=0x10 0x11 0x12 0x13 0xOA OxFF ID HID L
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FORSENSE FEARIMUBE MY AR
IMUZEWT:

ID=0x51C, DATA=0xXX 0x0A 0xFF 0xFF 0xFF OxFF ID_HID L

He:

XX=01 $HiH M= /9 1Hz

XX=02 HiHFRER S 10Hz

XX=03 $ithRZ 50Hz

XX=04 HiHIRZ 71000z

XX=05 3= 79200Hz

XX=06 HIHIRER F920Hz

ID HAT SIDMEFET

ID LAT RIDEMEFTS

4.3.6 BAgEEEMFIENR

IRERRMINR, RixXES:

ID=0X61D,DATA=0X10 0X11 0X12 0X13 XXXX 0XFF 0XFF 0XFF
IMUNZEWT:

ID=0X51D,DATA=XXXX 0XFF 0XFF 0XFF 0XFF 0XFF ID HID L
EiERMINRRES, XiEiES:

ID=0X61D,DATA=0X10 0X11 0X12 0X13 0X0A 0XFF 0XFF 0XFF
IMUNZEWT:

ID=0X51D,DATA=XXXX 0X0A 0XFF 0XFF 0XFF OXFF ID HID L
He:

XXXX=0X00 #&RASMDAHNFRE

XXXX=0X01 #RANR, HOBEFRE

XXXX=0X10 #RAEARLE, HDHEEKR

XXXX=0X11 #ERASMIAIER

ID HAT RIDMEFT
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[RIRAS %

ID LATRIDEMEFTS

4.3.7 BEIRBE IS K E LN

IREISRBREENE, RiXiES:

ID=0X61E,DATA=0X20 0X21 0X22 0X23 XXXX 0XFF 0XFF 0XFF
IMUMZ 0T

ID=0X51E,DATA=XXXX 0XFF 0XFF 0XFF 0XFF OXFF ID HID L
ESRSHIEARRE, RixXfES:

ID=0X61E,DATA=0X20 0X21 0X22 0X0A 0XFF 0XFF 0XFF 0XFF
IMURZZW T

ID=0X51E,DATA=XXXX 0X0A 0XFF 0XFF 0XFF 0XFF ID HID L
Hep:

XXXX=0X44 E IE4ZE10Hz

XXXX=0X66 ELEANZE20Hz

XXXX=0XAA 8 1L51Z40Hz

XXXX=0XBB &} L4 no filter

ID HAT SIDMEFET

ID LA RIDEMEFTS

438 BIGELIRZR
IRBRIRR, RiFES:
ID=61F,DATA=0X30 0X31 0X32 0X33 XXXX 0XFF 0XFF 0XFF

IMUNZENTF:

ID=0x51F,DATA= XXXX 0xFF O0xFF OxFF OxFF OxFF ID HID L
EiNAMIRE, kiFHES:

ID=0x61F, DATA=0x30 0x31 0x32 0x0A 0xFF O0xFF OxFF OxFF

IMUNZWT:
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[RIRAS %

ID=0x51F, DATA=XXXX 0x0A 0xFF 0xFF 0xFF OxFF ID HID L
Heh:

XXXX=0X65 BRINGAE (1012445 R)

ID HAT RIDMEET

ID LATSIDHRFET

4.3.9 XFAAMBRESA
REXARESAEINRESAH, RiXfES:

ID=0x620, DATA=0x10 0x11 0x12 0x13 XXXX OxFF 0xFF OxFF
IMURZZ AT :

ID=0x520, DATA=XXXX 0xFF 0xFF 0xFF 0xFF OxFF ID_HID L
EHRTHRESHIGE, RixfES:

ID=0x620, DATA=0x10 0x11 0x12 0x0OA OXFF OxFF 0xFF OxFF
IMURZZ AT :

ID=0x520, DATA=XXXX 0x0A OxFF 0xFF OxFF OxFF ID HID L
Hrp:

XXXX=0X01 IfRES A

XXXX=0X00 ;& B NFESA

ID HATRIDHEFT

ID_LAT RIDEEF

43.10 REHES

Rixfg<:

ID=0x6FF, DATA=0x10 0x11 0x12 0x13 OxFF OxFF OxFF 0xFF
IMUPRIRZE0F

ID=0x5FF, DATA=0xFF 0xFF 0xFF 0xFF OxFF OxFF ID HID L

REFBENE, ®RENNEZRER, RERNZEEREXR
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ID HAT RIDBEFT

ID LAT SIDAYEF

43.11 SNETFif

[RIRIMUEE MY FAf

ID=0x621, DATA=0x10 0x11 0x12 0x01 OxFF OxFFID HID L

ID=0x521, DATA=0x30 0x31 0x32 0x33 Ox11 0x12ID HID L

TSNS RFET

5

ID=0x622, DATA=0x10 0x11 0x12 0x01 OxFF OxFFID HID L

ID=0x522, DATA=0x15 0x16 0x17 0x18 0x19 0x20 ID HID L

2534 ESNS: 0x303132331112151617181920

ID HAT RIDMSFT
ID LA SRIDEYEFT
REMMA, RKiXES

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

IMUNZIWT:

[D=0x523,DATA= XXXX XXXX 0xFF 0xFF 0xFF OxFF ID HID L

Hrp:

XXXX XXXX=0X0000 TR RIEEMMAN0, NR=0x1234, RIFIEEMAHN46.6

ID HAT RIDMEFET

ID_ LA RIDEMEF

43.12 RERERITE

IMUKIEIT:

ID=624,DATA=0X30 0X31 0X32 0X33 XXXX OxFF ID HID L



FORSENSE [RARIMUEE MY i
[RIRAS %

IMUZEWT:

ID=0x524,DATA= XXXX 0xFF OxFF OxFF OxFF OxFF ID HID L

He:

XXXX =0x01 ;5= A EIRE

XXXX =0x02 FFIATRE MAE

XXXX =0x03 FFa#ERE

KIX: XXXX =0x0A TWIRERS ME: XXXXIRERTS, W (R HRERSEXD

ID HAT RIDINEFT

ID_LAT RIDEMEFET

. SETIRENES, SY—NMOTTERING, IMUSEAE—McaniR, BT EHURITRER

AN )

KIXERNAE A ID=0x524,DATA= 0x02 XXXX 0xFF 0xFF 0xFF OxFF ID HID L

XXXXRTFERS IAETEHXXXX=0x3F, I (K: FERSENX)

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

-ZARTETTR | +ZIRETT +YRRESTRY  -YARETER  -XARETTA  +XARETTAL

43.13 EBNRBEH RS

o IKEBWH HS
IMUKIXIOTF:
ID=0x626,DATA=0X20 0X21 0X10 0X1A 0xA8 0x8D ID_ HID L
IMUMZS0TF:
ID=0x526,DATA=0X10 0X1A 0xA8 0x8D 0xFF 0xFF ID HID L
SN: 0X10 0X1A 0xA8 0x8D

SBE: 0x101AA88D~0x16885901
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o T /S
ID=0x626,DATA=0X10 0X11 0X12 0X13 0x0A OxFF ID HID L
IMUMZS0TF:
ID=0x526,DATA=0X10 0X1A 0xA8 0x8D 0x0A 0xFF ID HID L
ID HAT RIDMEFET

ID LATRIDMEFT

43.14 BREH HRERSE

o WEWHI RERS

IMURIZINT:

ID=0x627,DATA=0X10 0X11 0X12 0X13 0xXX 0xFF ID_HID L

IMUMZ 0T

ID=0x527,DATA=0XXX 0XFF 0xFF 0xFF OxFF OxFF ID HID L
o W MHERS

IMUEIZIAT:

ID=0x627,DATA=0X10 0X11 0X12 0X13 0x0A OxFF ID HID L

IMURZZW T

ID=0x527,DATA=0XXX 0X0A 0xFF 0xFF 0xFF 0xFF ID HID L

ID HATRIDHEFT

ID LA mIDEMEFTS

4.3.15 BASBRTEHN
o BEHK
IMUKIXINTF:
ID=0x631,DATA=0X55 INDEX 0X00 0X00 0x00 0x00 ID HID L
IMUNZEW T

ID=0x531,DATA=0XAA INDEX RST1 RST2 RTS3 RST4ID HID L
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RST1 RST2 RTS3 RST4 iR [EI8floatdiHE, /NimfF
INDEXAEEIBNERS], 0~127
ID HAT RIDHEFT
ID_ LA RIDEMEF
il REREEI0NIHIBEK
IMUKIXW T
ID=0x631,DATA=0X55 0X5A 0X00 0X00 0x00 0x00 ID HID L
IMURZEW T
ID=0x531,DATA=0XAA 0X5A 0xCD 0xCC 0xCC 0x3D ID HID L
HA10xCD 0xCC 0xCC 0x3D, ¥/N\imFRREZS90.1

o BB, FEBEMRE, TRREES
IMUKIXINT:
ID=0x630,DATA=0X55 INDEX SET1 SET2 SET3 SET4ID HID L
IMUNZEW T
ID=0x530,DATA=0XAA INDEX 0XFF 0XFF 0XFF OXFF ID HID L
SET1 SET2 SET3 SET4/i& & float$iiE, /INimFF
INDEXAEEIBNERS], 0~127
ID HAT SIDMEFET
ID LAT SIDAEFT
KB BINIRIBER
IMUAIXRW T
ID=0x630,DATA=0X55 0X5A 0xCD 0xCC 0x4C 0x3EID HID L
IMURZW T
ID=0x530,DATA=0XAA 0X5A 0xFF 0xFF 0xFF OxFF ID HID L

EA0xCD 0xCC 0x4C 0x3, RNRFERIREGER90.2
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R 32

5. Bie][EZ%
BEEEY, RIUAFRISEHNAZINHS I EIEERIE—X, XEFERLUERR FIRHERZSHN
BN

EZERBMRITIENR ST, FIERENNEEMETE— I EEE, XEHTRIEFIEN—EH
AR,

R EE S 5k

o PPSKOEIMUMREZBET BB

o PPSHMERfM A IMUEHE

+ PPSIES+RMCIRX

- JBEIDRDYESESEENIHMES B[RS

5.1 PPSBOEIMURIZREY a8

RTKAtH 1HZBIPPS, IMUKZIPPS/E 23 B B Y ELEITREI XN TT. MtpISuERIEE AR N7 eV
8o

« IMUZERpHIEAYSRERIE0HZ
. RFHER 1 XIS AT+SET_TIME_SYNC=1\r\n
« PPSTORKA: 1s—K, LFARMAE, BK3Esms. MBFEAREETSV RHESRIN

-
- =

IMU X EfibiRe
=

GND
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R 32

5.2 PPSHbERf AR IM USRI

PPSHf /& IMUNIH#IE, IMUKTIEIPPSEY LRSI #IE, F A LEPPSEYATIE], BEIR] HEIMULH K
ERYBtE],

PR (T

o IMUEENHIHEBIINZERFI0HZ
. AHER 1 X% AT+SET _TIME_SYNC=1\r\n

« PPS%Z/DHZ, IMUMGIHFEZ/DHZ

L PPS
_ X
IMU = = Eeies
<
GND

5.3 PPSIES+RMCHRX

RTKAatH 1HzBYPPS IMUYREIPPS/Z 23 B S ESELEITEI XN T, fathpEuERi a7 5098
8o

« IMUERD4 AR 9IE0HZ

. EAHER 1 Xi%3ES AT+SET_TIME_SYNC=1\r\n

« PPSFPRKM: 1s—R, EFHARRE, BkEESms. BEFERES TSV (EHESRIN.
- FHBEL IMUEN GPRMC X
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[ IR fish 52

PPS
X

IMU RX B

GND

5.3.1 [RIg

IMUSET 2 15 ANBIRMCHMY, FREXZIGPSEYaE], ZHiiImsTERT SR A4EPGPSETIE], SoHlmsZR B,
RTKA9ppsTEEEF B ZIE R IEIMU B B FR4EPRIGPSHYE], SEMEF T, HEEF UG, IMUS—IRES
O&IXBIAHRSEURE B B B = T [R5 R RYGPSEY[a],

5.3.2 B EE

BRBIEEREEIBIMUSRTKERERE,

HBiF
PPS PPS S5VIN
rtk/EE
Bt GND GND TX2
IMUG14E-B
s i)
TX1 RX1
GND

RF1

5.3.3 RTKEZBEER

o GPRMC 10Hz, X(FARTKIRFBYIRSIHENERIIINEEXRFEMIES, RTKITXSIMUMRXHEE (B
FROSKRERSEER)

o PPSHFDRKH: 1s—R, EFAMA, BkTS5ms, XFEUTCHYE, SBEFERESTSV (FHHE SR
M) o
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FORSENSE JRIRIMUIBE MY Tt

[RIRAS %
1 EERIERTK R ERERSIMUBRRER—,

e RTKIGE:

o ERERTKIEIRS EN, FTABEOBTF, KRXAEAES!
- CONFIG (EBERIFRAECE)

« config coml 115200 (3N IMUR4FER)

« saveconfig (RTFS)

5.3.4 SNMAERIABS EIEE B & ATh
HIAT BT

- AZEAMUEEITERE, BLA: us
« AP EEEREMAImsUTCENENEE

LB {E43767630ms A 344 ERIms B fs

o s AIh. minFls:

o B, BIEERL3600 (1h=3600s), FEVNBTERRIKRTIEL

e 43,767s 3600 = 12h...567s (BYEE)

o EBETR, BRIRHFEERLI0 (1min=60s), S219 5 R RIRFHE

e 567s+60=9min..27s (BYE)

o EBLER.

o BERPEDPHIh min. sSURRTIB/NEEBIEESER, FREEANUTCHIERTER

(hhmmss.sss) o

o AUTCHYE]ZRTRA: 120927.63
o RIBKENARRE IMUEHE, iEZERESENT .

. fFun:
o I IMU EHFZEN 10Hz i, MIZAYESEZEIEIFEA 100 ms;
o EXMBERT, FHEEEUS 10 msh—mER#ITAR, UHBRS IMU BIENEY ., UTRRG)
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FORSENSE JRIRIMUIBE MY Tt

[ IR fish 52

rﬁtima:us.a CCx,accy,accz,gyrox, 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
43767640,4.00104886,-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
43767660,4.000973708,-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
43767700,9.00074174,-0.00655202,-1.00021,-0.115697,0.000131873,-0.160155,37.375,0.372256,0.0430011,359.763
43767710,4.00167231,-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,-0.224988,-0.0107625,-0.0937578,37.375,0.371704,0.0457214,359.763
43767730,4.00024303,-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
43767750,4.000898074,-0.00627877,-1.00137,-0.146918,0.0208479,-0.177816,37.375,0.372149,0.0439286,359.763
43767760,9.00114561,-0.00632768,-1.00142,-0.116412,0.0106449,-0.195621,37.375,0.371879,0.0448294,359.763
43767770,4.00031602,-0.0065025,-1,00118,-0.151384,0.107034,-0.151737,37.375,0.371925,0.0443909,359.763
43767780,4.000111739,-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
43767810,4.000249961,-0.00627208,-1.00092,-0.205578,0.0244218,-0,17 3429,37.375,0.369413,0.0418069,359.763
43767820,%.2315e-05,-0.00632706,-1.00116,-0.190721,0.0747152,-0.227714,37.375,0.3691,0.0408873,359.763
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
43767850,9.00102963,-0.00625389,-1.00084,-0.165271,0.000858686,-0.146898,37.375,0.369012,0.0390227,359.763
43767860,9.00121603,-0.0058367,-1.00105,-0.207972,0.0699086,-0.172457,37.375,0.368091,0.0399286,359.763
43767870,9.00114882,-0.00628435,-1.00111,-0.192793,0.0395967,-0.177017,37.375,0.36763,0.0405705,359.763

5.3.5 SNMAISEERY () [F)2 mTh SR a8 2 & IE i

o [EFRSRERMCEIEMETBIED [FAHRSEHE, FHEHITHED,
- BREREEBFERAMEEREI, FHmatlab®FTEST T AR N BB E3E UL T EtR

- GititE@ERESRE, BINEEEEE,

o FUBTZM4:10HZARL : BIPRARRE /9100ms

|%t'|me7u s,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
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FORSENSE [RARIMUB{S MY F it

[ IRk %
4 Figure 1 & O X — 0 X
wHE SEE =BV BA0 TEM SEO) SOW 28 ~ﬁ TEErEe )
- = il de | @08 & E
@@@ﬁ[‘am&%ﬂﬂé — z%ﬂz
WE wE WE 5T pup S B B 2,/ B8O aA G s
BE SEEE - v e TR F ‘ ' ‘ ' ‘ ‘ ‘ 1 TH MATLAB
SThE M 08 ) Eid =
L | b D: b MATLAB + Matlab b bin » hd
#5680 | 10061 ®
»> out=data_align_2 (INU10, RMC10) ; 100.4 F E
»» IMU10=out {1} : 7890x1 double
»> RMC10=out {2} : 100.2 1 1x2 cell
»» t=RMC10¢(:, 1)/1000/60; 7890x1 double
100 7890x7 double

»> plot (INUL0)
>» plot (diff (IMU10))

fi»

0 1000 2000 3000 4000 5000 6000 7000 8000

M

IMU10Hz

o 100HZEH : BIFRIZE/910ms

P{utime_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 [RARIMUEE MY i
[RIRAS %

ks -
= & Figure 1 - 0 X
= pepy gy FEHE  RAE RV EAN TAM SN0 BOW)  EEH
c . 2 I P = o
E B op O e & 2T o GiNeds 208G
WO ERORF (e 9 R DTTERT g, GEREN o
Bx mEEE v v BE IGE GRFEINE v - (G AEST v L/ EORA 6
= =8 ] SIMULINY g
@ o 5 |70 » D v MATLAB » Matlab » bin » 10.6
s5GE0
33 plot {output SNGLIZLO0KT. time_us) 10.4
3> plot (diff (outputSHE132100HZ. tine us))
» 102
10
98
96
84
6.2 B=xtavas
05 1 2 25 3 as
- 10°

IMU100Hz
o SUHRRAX NS EBEUERERLNR, HEER THREEZEREN0 (FERERRIREFNERT)
AT A RA:
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FORSENSE JRIRIMUIBE MY Tt

[ IRk %
wEE B e B 7 U A HY B AL O = = = = 12 Hes
029 ~ @ fx
4 A B i D = B G H | J K
4 10147500 10147500 0
5 10147600 10147600 0
6 10147700 10147700 0
7 10147800 10147800 0
8 10147900 10147900 0
9 10148000 10148000 0
10 10148100 10148100 0
1T 10148200 10148200 0
12 10148300 10148300 0
13 10148400 10148400 0
14 10148500 10148500 0
15 10148600 10148600 0
16 10148700 10148700 0
17 10148800 10148800 0
18 10148900 10148900 0
19 10149000 10149000 0
20 10149100 10149100 0
21 10149200 10149200 0
22 10149300 10149300 0
23 10149400 10149400 0
24 10149500 10149500 0
25 10149600 10149600 0
26 10149700 10149700 0
27 10149800 10149800 0
28 10149900 10149900 0
29 | 10150000 10150000 0
30 10150100 10150100 0
31 10150200 10150200 0
3210150300 10150300 0
33 101350400 10150400 0
34 10130500 10150300 0
35 10130600 10130600 0
36 10150700 10150700 0
37 10150800 10150800 0
38 10150900 10150900 0
K € > 3l Sheet1 Sheet2 Sheetd <+
iy} =
IMUI10Hz
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FORSENSE [RARIMUEE MY i
[RIRAS %

' A B - ) E r c H
12174500 121745300
12174600 12174600
12174700 12174700
12174800 12174800
121745900 12174500
12173000 12175000
12175100 12175100
12175200 12175200
12175500 12175300
12175400 12175400
12175500 12175500
12175600 12175600
12175700 12175700
12175800 12175800
12175900 12175%00
12176000 1Z217a000
12176100 12176100
12178200 12176200
12176300 12176300
12176400 12176400
12178500 12176300
12176600 12176600
12178700 1217&700
12176800 12176800
121785900 1217&%00
12177000 12177000
12177100 12177100
12177200 12177200
12177300 12177300
12177400 12177400
12177500 12177300
12177600 12177600
12177700 12177700
12177800 12177800
12177300 12177900
12178000 12178000
12178100 12178100
12178200 12178200
12178500 12178300
12178400 12175400
12178500 12178500
12178600 12178600

A1 FATAA 4 A FAT AN

PO o oo oo O D0 o oo oo DO o oo oD oD Oo oo oo o000 oo oo oo oD

B T L TR - N I A B A T B B T R B O B N o T B B o L e L

IMU100Hz

5.4 BIDRDY{E S5 S 7E EWimiESialR %

5.4.1 DRDY{SS{EMA

ZIMUAR, DRDY (Data Ready) ES B TEENRSITEHFUES, ATFIERIMUNEIEER &S
9%, FHELIEE, HIMUTER—IEREMLIEE, DRDYESESTAERRES (BENKET),
XRTHBINEE. ARESFHIECEESY, AILBIREL

FNEIMUEEE, ETLUEEHNDRDYHR AR BIMURERRIET $HEI D5 5 K HE $E/E S MRt
BIZ, FHIELBZIARINR E Bt ARt . XEMREESEDRDYESEUEN, EHMAEREELES
9%, FHAEILUSRUICAS BB BRI ERTBT ) &L
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A BARIMUB Y E R
RIS 32

5.4.2 DRDY{ES
DRDY S|l E RN ERY:

s RERKBIMURSHBHRETZES;
.« RFESRTFREELBIEN,

NERRIFINER 5 BB O 5 SRR —EL

IMUPREBSERERME

:

S
S E—
=]

DRDYS |

Data 2

Data 3

Data 1

HIMUREBRIFSAZE (HRAODR) SHOMmHIME (HRIODR) —HBY, SHimu#iERIFMETR/E,
DRDY 5| B4R B, LEETEEMOE M OAS%, £ T —EADRDY 3| ERIIS,

B 5 AR NFIMUR BR RAF SRR
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A BARIMUB Y E R

RMER%

|
1
IMUPgERSRAERMz |
|

DRDY5| B

Data 4

Data 1 i Data 2 i Data 3
I I
I I

YRR NFIMURNESRAEIREY, SLHimudEREMETHRE, RIEDIITEHE (RKODR/Y
HIODR) JREDRDY S| E#WIZENHI{K. DRDYHIREEIEMIEMBOLIEX, T F—IMUREELA
DRDY 5| fig# EFHI S,

5.4.3 IS HIRPPS,DRDY

DRDYENIAFE, PPSIRIEFEmAR, FSERZEATIESHITHE.

« 614E BBY[E][E$ 1§ AT+SET_TIME SYNC=I

« 6132BY[8][EF$5< AT+DRY_ENABLE

« 6132B%[8][E& X # AT+DRY_DISABLE

« 618BY[E][EF 5L AT+SETIIC=0
6132/16488 A5 & &618T&&P9

. BJiEIRF1E<S AT+DRY ENABLE(618-T)

« BYE][E% % AT+DRY DISABLE
618R TR EZ618T)

o BYiE][EZF 3§ AT+SETIIC=0
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FORSENSE [FIRIMUBEE TN Tt
R 32

6. ARINEE OTA

6.1 CANKRZASESFHER

fEFAPCAN-OTA LN HITHLE, BTEFEAPCANIKE.

PCAN-OTA LM AR RE
B PCAN 231 - O x
SfHE
At T FAEME| USECAW 1HE v | AHESERS| | ECAN_BAUL AN | | $TFEETE
HEE
0 FiaHE
EIR1E
e
EEAE:
e
s @
TSR

6.2 RS-485/RS-232/TTLARZSE 4 FH LK
B ERIMUTI_ A, SR E AR STHEM & B R,

RS-485/RS-232/TTLRRZAS _E{IMFLRFRE

76



FORSENSE [RIRIMUEE MY FAf

RMER%

@ IMURAER L6 = o x

S E0niETAE | FIE0mEIE || 7 am RX: 76120 X 221849

BOS: COES £ USH Serial Fort v
FrfE: 4080 v

( wiJF

[cled- = b4 ] ‘.LsfﬂiufbomloadsJ’EHRS2005—614!}12—]'5%—272409?2, firnvare
® &t [OFis ¥isi:] O #EHEN p - &
At | A

#PEmE: . J\ J

27240972

a8

3.0 2

6140

Ol usefcamifRERFHE
RERESRA:

]
BAGRSRB:

° #esw: (D

EMA:

EFRHE: 1 FIEHE: 0

3731573330500eff871bfHf

LmE: 1.21 &
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FORSENSE [RARIMUEE MY i

[ IR fish 52

7. BR&RIhEE

ERRRIMUNE L, BFrEEERRNIENSGEEFE;
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