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B 5HEFM
1& AR E ki A
TEIRACE R
TRIRECE - AHRS/9HIET
5N - SYNC_IN/PPS
EF 4 - SOUT
RRRRERAMEIZ I - Heave, Surge, Sway
PRI ST IR
RIRECE<S (ASCII)
FEEm<TRE
1BSHR
RS-232/TTL/USB ¥Rt ()
RIS
HI BRI
WEEAR
CRCH%5%
HaEmgEtamG (LIHI91651)
CIEE AT AIERG] (LIHI91 )
ERAERIEE
RS-485%H i (Modbus)
Modbus$& <5t EA
R T
vk
BREE
REVERMRAE S (0x70-0x82)
RENE RS HUE (0x34-0x4B)
CANERIEINN (J1939)
WIS HREE
PGNHEFIZE
[iS=a730%
ECE
BiElE S
CANZ#EIMY (CANopen)
CANopen HIANKE
CANopen TPDO
FIAERECANIE S
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EeEHE< (SDOWHN)
U
WA AEE R R
RO B
RS EHERIE
BRI RRIRTT 5
ERREE
BOESIR SRR
Fi3R1 IO TTE/ BRI A/ hEAE B fE B A%
O T ¥R AL hERL RE %

YT RRI A - ALZRI(NED)-321 (S 2%, 7R Y3, B fe X ) Be I~ RO BRYTL A
MiR2 B AR
MiR3 XFHEFHBIESZ IR
B3R5 AT

3/57



HiPNUC IMU 5<% 54R12FM

1. ‘SR E fFhirds

o EIAMRHEHRE — FREHMRENIESKREER, BEH X BOAZE L0oG VERSION ,Zi1E CHCenter L{iI#/l HEE
AR T RIEER R F A

fREVE fhig s PIVES i} FREX
2 1.7.1(&) v1.7.1 FM (40T / AL TFE PDFI)
1.5.5-1.7.0 v1.3.0 imu_cum_cn_150_170.pdf
2. {RIRECE ER

EEREDE, BRADREASET, SALMERER, HREEESHTRPERS,
2.1 TEERECE - AHRS/9H1E T,

I\ BE ENRANARERIFES, AHRS (9H) BEXAZRIFRHIREN~EHH T, SBEMBA~EIRE,

= BRI TR T (MEANFINKTEHR), AIEREEEIER. ERANFE:

1. FHERECE i sRBN IR ;
2 HITHOREROE  (F I BB B )

2.2 [EF 4N - SYNC_IN/PPS
TERIEISAAEINERIT SYNC_IN/PPS B, FEGIELTHAE:

o SYNC_INFEIZ B %
o PPSHRATECHIEN, FAFUTCHEIRSE

2.2.1 SYNC_INFE# #igfi &

ER IR HEL NGB (SYNC_IN/PPS) , BIRFIMNSIphfbk SR, NMEARBINET siEth, TIERE: High
YECE S ONMARK AREZEIBEY (XM Loc 38<), EIRTE SyNc_IN SIHMNE] EFHAER H—mEdE,

NAZS: TERTERWETIIN R~ ERNSHBEENT, URARTEL IMU HiE.
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A E)

HI237 . WE3 749, 121 s E
\II|I\I.HIII‘III\III\I|II\II\I.|-|\III\III\|IIHII\II'I\III\III‘IIIH

0:UART: R

SYNC_IN([E4E4

2.2.2 PPSHR/ETDBK RN

EIHREREAS (SYNCLIN/PPS) 3IRilENGPSEIPPSTURKHES, BCEHMRWEIEIRS, NIMURMBHUTCHERED ., X
BRIV BRAIPPS EFHA, Hidid S OEKREIENNEIERGE, NERNEEEMTEUTCER,

2221 1. RNFEEESEK
AHFREEIEIS IS, PPS BohsEOENEEEHEN FERmNFEEK:

PPS 5&E OBV EE RN FXRE (10-13)

C] 11 (k)

SYNC_IN/PPI, I
13 (RER)
B EIH S
RONERSTT ) )
0 60 120 180 240 300 360 420 480 540 600 660 720 780 840 900 960

SRR

10 BBERE B _EFBEVIEIFR 990 ms ~ 1010 ms 1000 ms

t1 FoRkPEOSEBTERE (BRET) 1ms ~ 100 ms 10 ms ~ 50 ms
2 BYiE)E B9 EERETiE EprteESiEPS

13 BYiE)H B A & AR F ik _EFHBRYER -200 ms ~ +200 ms 0ms ~ 100 ms

\ ZOER: AT HEIRETIEE SAMIE PPS EFHAZEIRAIE 200ms WAL (B [t3] < 200ms), &M IMU BT A IEH
LR UTC Bial,

22222 BH5EOEEEK
o FE{FSIRI (SYNC_IN/PPS):
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o fEAN: LFHBEN;
o BFRE: SEF <5V (TTL/CMOSHES);
o BROHUE (RX):
o IRXHAFE: 1~10 Hz (#FF 1Hz);
o EIFE: MMSIMUMHIELE KRR,
o HFMN: 1XZIHFHE NMEA RMC B GGA SHE.

2.2.2.3 3. BEHE R B (LIGPRMCHH)

$GPRMC,235952.00,A,3112.5000,N,12127.5000,E,0.0,0.0,141125,0.0,E,A*3B

NEEF e, $EmAAYEdEE; (uint32_t) FRREZHHE UTC 00:00:00 EEiHH=ZFEL

S &
SEE 0~86,399,999 ms
3 Rz B8] 00:00:00.000%F 23:59:59.999
EE 128

BB AIS C 13

By a2 (ms) UTCEHa]

0 00:00:00.000
3661000 01:01:01.000
43200000 12:00:00.000
86399999 23:59:59.999
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Time conversion formula:

Hours = timestamp / 3600000

Minutes = (timestamp % 3600000) / 60000
Seconds = (timestamp % 60000) / 1000

Milliseconds = timestamp % 1000

void ms_to_utc_time(uint32_t total_ms, char *utc_time, int buf_size)
{

// Calculate hours, minutes, seconds and milliseconds

uint32_t total_seconds = total_ms / 1000;

uint32_t ms_part = total_ms % 1000;

uint8_t hours = (total_seconds / 3600) % 24;

uint8_t minutes = (total_seconds % 3600) / 60;

uint8_t seconds total_seconds % 60;

// Format as hh:mm:ss.sss
snprintf(utc_time, buf_size, "%02d:%02d:%02d.%03d",

hours, minutes, seconds, ms_part);

JEEEm

o HEHAEEAMER, (NRRYHUTCHE (E00:00:00 M=) ;
o FNEERRXER, AR UTCHO fi#RF; tNEZAMETE, HHRENMNBTEMNX RS,

2.3 AF it - SOUT

SOUT EERNES RS, THERHISARET (W) ; H—mEEEFIRLIER, REmE— 1 EhkoR, Blops
(FFEA) EEEEERS.
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\II|I\I.HIII‘III\III\I|II\II\I.l-|\III\III\|II\\II\II'I\III\III‘IIIH

0:UART:

SYNC_IN([E#

SOUT IR #Faiiad, AIRIEENSIMAIGEAE RS Y, BT AR EFMRERIZE, LITRNERY. 9IRFRE
FRE W IRIRECE"ETIHAY CONFIG PMUX2 DIV o

2.4 MRARERAMENI 2L - Heave, Surge, Sway
RN R5RNMAERYE (F%. 4%, %), TiRESHEENIN = MEREMER:

Heave FEEHMN FHI%. EEHRE. EEUZEH
Surge YELER YmuB. HeRE. IEizEER
Sway TERAIEIE HEaff. ERRE. ERafEEE
MAHS:

o FARRAENESIEN 5 &SI

o EFIREEIAME (EE. W)
o RRIFERRSSIT O

o BEFEREEDF

o MBEMRSE (DP) HBh

2.4.3 {EHRK

\ EERH!
o (VERTREEMEEEE
o UTIBEREET HERNE:
o FAHITKMIEER) (>30s)
o HMLMIETN
o MEXR(IFE
o EWERIG: BABRIGMABHKITHERO
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o #iatkEtiE: FERER 5~20 TERABIEAIIA L EIA BERIGIEMHLS

o SREIMRER: HESREM 3~20s, BHICEERE TR

-/ FEEIRAE (X HI7x/9x RYIFmFFILINEE, #R P @R
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3. iR

TRALETRRENE AR, BEMEMSIRTRES. BfRERZNECEN .

RAPRFIIARTILINEE—E TN WTFE—BE~m, FEELR R

BS/HES HI02 HI05/06 CHOx0, H104/12/13/14 HI50 HI7x/9x
MR ARHBh /SR X X
BREERE x
|05 FABRET(PMUX) X X X
CANGEZO X
MRAE S E R A X X X X
i FA I X X X X

4. IEREEESHST (ASCI)

RIRECEXRAHBRO ASCI PRI, BFRMIVTUBIERIT \n\n 53R (KM ATIER).

B R BEIERPR(E, BIIR RIEELEIES > 1T SAVECONFIG -> EMIEFH LE > BAMRINBURIZHT. TiEEH
S RERBEER S SR REE Y@ SIEP I A, EFRNE LA HERE R,

/ BEEIENGREA

o MYREBIUENEN, UESHIRBRE;

o FEKHAGREMACE, BIEAIT SAVECONFIG EEEUNEH _LEHIA;
o BESHARHTARIEHFIEO LIIENIHR;

. REXRHSTAREEFREH LS (L,

TRIGEAMIMNCESRS. NTHRE. WXHEFREHIMM<L, BUALRRTHAN .

45@E§p </ \%

Be IIkE &
REBOOT SRR ME LBEN
SAVECONFIG REMBEESH IR
SERIALCONFIG BORNERRE IZENAERL
CONFIG EEERE TSR RIER REREMEN
LOG EigERE BB R STENEERK
FRESET MEHIEE IEPERM
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4.6 I51ERR
4.6.4 REBOOT

StER, $11T REBoOT BL BIE{iL# A Bootloader #3{,  Rffl: REBOOT « REBOOT BL

4.6.5 SAVECONFIG
R ERPEES Flash, =ffl: SAVECONFIG

4.6.6 SERIALCONFIG
RE YRR R,

#3: SERIALCONFIG <BAUD>
SRR

e BAUD : BIfFEIS®R, YFiZIFE: 4800 . 9600 . 19200 . 38400 . 57600 . 115200 . 230400 .

256000 . 460800 . 921600

il

e SERIALCONFIG 115200 -i%EMaisE911520084F=F

\ BERT ZIEUMEN, SRITRESE, TEVMREFTRITERA EMRIRASHE T,

4.6.7 CONFIG

RAFEERREHEHRTEER. BYFEREKIARTN CONFIC FREESTMEHMIT SAVECONFIG fR7F, HEEMIsK
S LtBEWARELSR.

4.6.7.4 T{REECE
TRENECE : oMokt (tfiiHB) 830, M. CONFIG ATT MODE <VAL> o LATFFIHERERN, EMTIRNEES
HRICIE AL PR32 15 AR o

w5

e CONFIG ATT MODE 0 -FRBERAVRU (oih) 1&E
o CONFIG ATT MODE 1 -ECEERAAHRS (9%h) &R
e CONFIG ATT MODE 4 - AFEH28AEZHEIEI

4.6.7.5 ZESBFP R
BAFHITEES SHEXI2E, 8 CONFIG ATT RST <VAL> . HITZm<R, 88N RIFsEIE, [TNATRES|INIRARE

RE.
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i

o CONFIG ATT RST 1 -fiAEfI: KUFiMEAES

o CONFIG ATT RST 2 -IREMEWZS: KHal Pitch. Roll BEES

o CONFIG ATT RST 3 - BEIRFE: RIEEEHIKTRENEN, BEEREXNT:
o MR HAFIPitch/RoliFr0° UKFEEKE), MBI AEIPitch=0°, Roll=0°;
o AR HFIPitchZi0°, RolliEi180° (KFEIK) , MBE=NRAEEIPitch=0°, Roll=180°;
o FIEHERPitch. RolBg/NF5°%

e CONFIG ATT RST 5 - BUH/KFERF: ;BBR#EE Pitch. Roll AE, MELIAE

4.6.7.6 ZEBEIRE
BT EMERTERR, IWKFERE, EERE. AREUNEAEASMIRTES, WEFREBVREREMBIA, TEEX L
BEES &%,

#&=%: CONFIG IMU URFR <CODE>
SRR

o CODE : 2~3 fiAM4RIS, RTAPLIFAENFERBFLITRNLES M.
o YRIIEYE ABC , HA:

o A RTAPHIFR X HXRERBLIRRNEAN M

o B RTAPHIFR v XN ERIBLTRIEBANAH

o C RTAPLIFR z HXNERBLIRRIEAN S
o B—{IHFMEXIMT:

/2 yalll
) +X
1 -X
2 +Y
3 -Y
4 +Z
5 -7

fEFBER:

o 24 FEMT 024 , REAPRIFR X=X . Y=4Y . Z=+Z . WETRBIALESE, AIIEMEN X 84, v 1580,
Z Bk

o ZMSFERATROREL, EWSEN CONFIG IMU URFR 24 , "2 CONFIG IMU URFR=24 ,

o HEIMETIWERELL URFR=<CODE> HIERETR.

o MRAFPLITREXSHEA. #i. EAR—H, NoEERLTEHARM FTRIEEN LD,

TREETRA (24 MEEEFR):
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o TRER'EMREHRR ET (5EMUNTA—2): IMU X/Y/Z £ Body(B) RIS,
e URFR ZASF4REBIAE ABC =MUHFE BFHRHAER: X x Y = 2); 2MNUEREENTHISESEMNIAE (W0 24

= 024 ),
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LEMREHHR (IMU 3H7E Body(B) H)

IMU X 3%,
t
IMU X 8%,
‘F
IMU X $EHA,
Al
MU X ¥EA,
5]
IMU X %87,
‘F
IMU X 8%,
x
IMU X $BE,
D]
IMU X 8%,
5
IMU X ¥E80,
'F
MU X 3EfE,
E
IMU X 8L,
[zl
IMU X 38T,
1=

=T,

L,

IMU X

1=

IMU X

IMU X BT,

IMU Vv #8810, IMU Z 1§

IMU Y IMU Z

IMU Y $8TF, IMU Z

IMU Y 8Lk, IMU Z

IMU Y IMU Z

IMU Y $8fF, IMU Z 38

IMU VvV 38k, IMU Z $§

IMU Y 38T, IMU Z $§

IMU VY 8%, IMU Z

IMU Y $8%A, IMU Z

IMU Y $8%/, IMU Z

IMU VY B, IMU Z

IMU Y f8/4&, IMU Z 18

IMU Y $8/4&, IMU Z $8

IMU Y #5874, IMU Z 15

IMU Y $84&, IMU Z

IMU Y 8Lk, IMU Z

IMU Y

IMU Z

IMU Y IMU Z

HiPNUC IMU 5<% 54R12FM

FEEm<
CONFIG IMU URFR

24

CONFIG IMU URFR
35
CONFIG IMU URFR
43
CONFIG IMU URFR
52
CONFIG

IMU URFR

125
CONFIG

IMU URFR

134

CONFIG IMU URFR

142

CONFIG IMU URFR
153
CONFIG IMU URFR
205
CONFIG IMU URFR
214
CONFIG IMU URFR
240
CONFIG IMU URFR
251
CONFIG IMU URFR
304
CONFIG IMU URFR
315
CONFIG IMU URFR
341
CONFIG

IMU URFR

350
CONFIG IMU URFR
402
CONFIG IMU URFR
413
CONFIG

IMU URFR

421
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AINKPRE;

BXEIAESLE

035,

BIRME; %A

HBIRME; %A

X HMkAAE Z

X/Y BRI,

UEAT,

HIAREES,

ERIEAS,

EmuEAS,

Y ekl Z

[EmIk,

TEAE,

X HhEA L.

X HEAT.

Y HHEAT.

PR

FTEREEN 024

X HEEERNELER; TBEEN

&5 Efi#l Right + Down'—%

&5 _E{u# Right + Up"—3

| EEIEA S,

Z mt, ERTHEENARE,

Y HhEAE,

Y HET

P

NS

X MPAZERARBE.

Y HREEA,

Y HE5.

Y HEE,

Y MR,

X/Y ¥ARME,

X BT,

X H#A L,

HEAERIRIRILE.,

Z MEH,

X B TR z #|H,



EMRERAR (IMU $#7E Body(B) F)
IMU X $8LE, IMU Y $BfS, IMU Z 3§
a

IMU X 1880, IMU Y $§F, IMU Z $§
E

IMU X #Bfm, IMU Y 8Lk, IMU Z §§
s

IMU X #EE, IMU Y $8R, IMU Z §§
i

IMU X $8F, IMU Y f8f5, IMU Z $§
E

4.6.7.7 %INEEIOE ATHAEERE

RIRRH S ZINRES I (10x). B 10 SIMEBRIAEATIEE, WrBdREEMRG NEMERTIEE. &

<PMUX> <IO> o

SE6REE:

HiPNUC IMU 5<% 54R12FM

FCEm<
CONFIG IMU URFR
430
CONFIG IMU URFR
503
CONFIG IMU URFR
512
CONFIG IMU URFR
520
CONFIG IMU URFR

531

o PMUX : ERINIEERS ( PMUX1 ~ PMUX3 )

o IO : Btrs5lfi4E=S (101 ~ I05)

Yl
INEe B BH
G
PMUX SIN/PP
: . I BFZEHEAN (SIN/PPS) : BASIH, W'RESBASRSHE " ET
PMUX souT o TEHREBEHNAEET (W), H—WEARAETISRE—1 SR, ShoPER (TG
EEEERBEIE
PMUX
) LED 0 BTSSRI EH
w5

e CONFIG PMUX3 102 -J%1023|#1%EZRNLED (PMUX3) IhAE
e CONFIG PMUX2 I01 -¥I0153|fI9ECREZ MY (PMUX2) IhgE

Rl

B0

¥, Y HEAT.

&, Y HEELE

MBS,

RAT,

PR

, X $3EH 7z A,

Z MhERZE,

Z e,

X HhEA k.

Z Hk,

X HET. z

-/ EE HIAEFRA 10 SIMESERAM M ESEMRE W, FAREARIRIES WX R @A P F

4.6.7.8 SOUT(PMUX2)EIF i D 3Tig B
SOUT AFZ RN, oA FRLENERRESREMERE. B

SRR

15/57
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o N : DINEX, SBE 1~1000 , BRIAMEHR 1 (FOH0)

w5

e CONFIG PMUX2 DIV 5 -i&ESOUTHINFRENAS, HFHIBMHIERZE100 Hz, MSOUTHKHiEHINER /920 Hz

4.6.7.9 MR

FHA—RFRIHIBEAE: CONFIG MCAL START o RIXIZIESE, BRFIAHIBEERIE, HIRIETEIH#I7 9 BT
#, TEEFHRREFRES, WITIBRPNEFRMEEIEEER, HHRSERNIMERZIMIE (PCB. MR, HBAE)
XM BFRIERE, 4R MR E 15,

REFEREIESE, i@ LOG MCAL STAT ZfHMEAENRT, RERGIMIT:

STAT=1

PROGRESS=8

OK

o STAT ! HFPMHRERTS. o ®RTW, 1 RTRAEF, 3 RFERETH, 4 REIREXRK

e PROGRESS : HEI®R&EHE, SEE 0~100

J BB MHEAUEE S EREFRE 2 1.7.00

4.6.7.10 RIRREXIRE
BIREGARERILR (ENU) 2455, He@Ed L TaS$ittt REIRREN

e CONFIG IMU COORD 0 - ISIEHRUIFRAENAARILK (ENU) BIRHE
e CONFIG IMU COORD 4 - ¥iERitFRAIFRATEN AR (NWU) 255

4.6.7.11 AP RBEIER A
Zan S BT FREFRIENZELL HIRF. EHTIZIESE, TRAMBARE KERTRIELLHIRTFIREE0. 1%
M) BEATAGY. ABUKERHNBAZE, BRNKPMAAIREERSH IR FEM, KL CONFIG USRCAL START

<ANGLE> o

SHER:

o ANGLE : RERE, BE 720~1800° (2~5E). EEEHEZ, FiHREM), EFHRREEEIS,

w5

1. EEIE: BRI (EREBKEE, VS ASE) HEE/KE. FEME L, BEFENEERERTE, BRmIIRTH.
2. RIXFFIET<: 90 CONFIG USRCAL START 720 - FFiR720° (2B) R,
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3. PITRUERNIE: $ZER <ANGLE> IRERIFAELL20~100 deg/s (£95~20f0%—) STRUKFhER, feieAmER (mBYE

TRt Er) , BN (RE) dREFBRIPEENS, BEPEEW. RAMRES,

4. RIFERPS: HIEETRE, BREMEEAESANGLEEEEBRIZEE+5LUA, &IX CONFIG USRCAL STOP 1§

LM, RIEELE, WRERDN, WRE ok , BNRE ERR o

= AR R MR A :
KRR BER
FERRERIE HREERREBKE, TR
IRERY BIAREAIE, PREH
HETI BRERIRDENIREMIIIRE, MBABRVIRIEKE
REGIZERAT SEUENEESRERETNE. RER—MEBNTR, BRISTERMENERE720°, LhRiMEET
TFEEEK 725°, NILLHIEFNSEIRAIFRE S95/720 = 0.6%, XERTBH FHEE
4.6.8LOG
4.6.8.12 FF/xAEEH L

e LOG ENABLE - &R fHaeEuEmEH
e LOG DISABLE - £RBZIE#IEMmH

4.6.8.13 IR AEE
LOG VERSION - ZifFHITENEHARAS(E B

4.6.8.14 EREBOREEFEE
LOG COMCONFIG -¥TEMERONimHIMNECEEE

4.6.8.15 I B EHE MR B KSR

I LOG <MSG> <TYPE> <VALUE>

SR

o MSG: #EmiFNZE, FEHI HI9L « HISL . HI83 . GGA « RMC . SXT %, BAABAIUMN~mMNYFEO

=)
o TYPE: it &A=, £3F oNnTIME (ERSHIL) 1 oNMARK (B Riowfi & S 4l k)

e VALUE: ¥ TYPE=ONTIME BYRRHHIAEHE, BN s, AHETEE: 0.001 (1kHz) ~ 1 (1Hz), Hff 0 ®RX

FERSIL; 2 TYPE=ONMARK BY, 1 R/RE3 SYNC_IN/PPS Blmfii’k, ONCE FRFrpidAk—Riath

w5

e LOG HI91 ONTIME 0.01 -i§LBisMOfY HIoL #KiEmUaLAEIZERN 0.01 s (100 Hz)

e LOG HI91 ONTIME 0.05 - ZRIERMORM HIo1 ¥IEMMLARIEEN 0.05 s (20Hz)

o LOG HI91 ONTIME 0 - Xk[F HI91 #EWiad

o LOG HI91 ONMARK 1 -3 HaFisRAY HIO1 HUEMIFEE SYNC_IN/PPS SIRIBKHAiRLE

o LOG HI91 ONMARK ONCE - FEpfAR—R HIo1 #EHIL, MRS SYNC_IN/PPS Rtk —RAER
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4.6.8.16 HI83 AL HURINACE

HI83 FRATKETHFIRFEM, ERTFHRERNGL IMU. &£, HE. GNSS HASSMEUE, HEBREEHINHKH
WA, HI83 MEIBAAR data_bitmap JRE, data_bitmap HE—MIXMN—FEIEE; B 1 RXREHZIHUREER, &
0 RTEAHIt. LFREIBERTEMIAIZ bit MERISRIIRREFORHET,

FEREREMRI: LOG HI83 MAP <BITMAP>

e <BITMAP> BIfER+7N#EHFISHH#HBIAI, HIW 0x000000FF ;
e data_bitmap & bit B9EXREX BT LAY (HI83)"&ET;
o HI83 FER{IEEMAESN 0x000000FF

EREERG:
i BiEA

LOG HI83 MAP 0x000000FF A& HI83 BIAFERAS: MRE. ARE. Mip. KA. Mk, R4 E. UTC. |E
LOG HI83 MAP 0x0000001F ECE IMU+ ZEEMFER: MEE. AREE. WiH. hfA. Mk

LOG HI83 ONTIME 0.01 BHETEROMN HIS3 HIEMEHARIZEN 0.01 s (100 Hz)
LOG HI83 ONTIME 0 XFEFIAOMN HIs3 ERHH

\ERREERRD SRR ERE (40500 Hz), BRIABY 115200 RIFRAIRETEFHERMHHEEER, HIERNE
RIS RRESEESHEA (40 921600 ), LURIEHIEREBIZEML.

4.6.9 FRESET

AFmERRABFEE. RITEERSBHREHEN, HEEFER. BOREEXSHOERYE, BEFUHTIESHT
NAKE . FRESET
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5. RS-232/TTL/USB $BHMY (Zi##)

RS-232, BRI TTL LUK USB (FEMMERE) 3BT AINARITHIERDO, XEROSHEZEEX ZHEIHN.

5.7 #IEMIEI(
KE (F
WEM  E o
)
SOF 5A A5 2 Mk R FAFE
N 1- ) iR EEISAKE, LSB (RFTHEsN) KEXRTHBEENKE (Faamk. mi, KEX
4096 CRC)
CRC#&
" 2 Fmisk, KEMEIEEFHIT16MICRCREE (FEECRCEEARS)
—MUEFNEIE, AET N FEIBRAR. SN FEIBERRTEMNEIERDSEMR, FREE
iR - 1-4096
ERBENKE
5.8 i FiAiat

BB F A8 IMU ERdBmT (HI91)

5.9 HIEEAR

5.9.10 ;Z S BYIMUERIEDT (HI91)
HUBIHH76F Y, GAEHRID. BE. IMUNEIIEIRE. Hit. SE. RaENESHES,
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F HE K B Lk -
I\ b
% =it (Byte) fii EF
uint8
0 tag . 1 HIBITE: 0x91
main_st uint1
1 2 - - REF, T MAIN_STATUS JREFRAE
atus 6_t
temper
3 int8_t 1 °C 1 BRTEIRE
ature
air_pres
4 float 4 Pa 1 SE
sure
; system  uint3 . % GPS BY[E]REIF INEY, ZFEARMBTEE, BIBRSG EBLCRRITHZ
ms
_time 2.t oy, X GPS BYEIFRL ThEY, ZFEEITTA UTC & HETEE
53 RERHINEE, fFEA: XYZ4H 16 = 1EIREENINEE (£499.8
12 acc_b float 4x3 G
m/s2)
deg .
24 gyrb  float 4x3 ) 1 S H RERNARE, IFH: XYZil
s
36 mag_b float 4x3 uT 1 HEERE, /0. XYZ4H
48 roll float 4 deg 1 HERA
52 pitch float 4 deg 1 {ENI=:]
56 yaw float 4 deg 1 finrafa
60 quat float  4x4 TRMUTHES, IRFEAWXYZ

5.9.11 AT AN (HI83)
Y PR SR ET I ERE, EIMRIE data_bitmap MIHFEMSGRAS, thilbix/ b SMiE SR,

#iE KD g LB
=il (Byte) I BHF
uint8_
0 tag HIEIRE: 0x83
t
main_st uint1
1 2 - - IREF, T MAIN_STATUS JREFiHEA
atus 6_t
HAESMBRES(ERHTEEEM™MR):
0: R FTSGNSSIE B iAW E
TR UEVIRRY, BEEE—ERERTHRASSMIERSTBNTM
ins_stat uint8_
3 1 - - MHNAE SRS
us t
JLAEEMP: YFIEFNEESMRE
6 R M EHE R HFITAHESMIRE, [BGNSSEEEK, TFHARSFREEE
B HES)
A data_bit uint3 4RIV IEIARIR data_bitmap , AIERE. BN —FEESR
map 2.t B, EEHIRERIRUE MBS URIRE RS
8 1-512 EEHEIRNAR data_bitmap EXo
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5.9.12 data_bitmapfil K& $x3EE% 15 BF

data_bit
[t
AHF
m/s*
0 acc_b float  4x3 @ 1 IMUBER, EH RENINERE, IFXYZ
2
1 gyr_b float 4x3 rad/s 1 IMUEAR. EH RAENAIRE, IRFXYZ
2 mag_b float 4x3 upT 1 IMUEAR. ERENEITRE, IRFXYZ
ZEAENIA) IFH
1R fAroll, SEE:180- 180
3 rpy float 4x3 deg 1
¥ Apitch, SEE: -90 - 90
fifiA fyaw, SEE-180 - 180, AT AIE
4 quat float 4x4 - 1 TRUTHES, IRFAWXYZ
system_time  uint6 ; ZFEARMBHVERIEE, BIERSA LBLERERITIHMIE, = 1us
5 8
_us 4_t ue I 1
UTC BYja], 8 F¥:
F:1FT, W24 FF 2024 5F
B: 1F%H
H: 1F%
6 utc 8 - -
B 1ET
D1FER
2%, B4R 1ms, FlI012s KR/ 12000
RE: 1FH
7 air_pressure float 4 Pa 1 SE
8 temperature float 4  °C 1 BRI RE
9 inclination float 4x3 deg 1 A SR, . FeXE, 17RY 4, f5ezm
heave_surge_
10 float 4x3 m 1 REAAFETRITS (5 B5%: 5% (heave). Y% (surge). 5% (sway)
sway
heave_surge_ - -
11 float 4x3 Hz 1 MERBFETUARE B IF: B (heave). A% (surge). H&EH(sway)
sway_frq
12 vel_enu float 4x3 m/s 1 SMATHRIKEE, HESHBERLD
m/s*
13 acc_enu float  4x3 @ 1 SMATHRILKMEE, HE5SMBESHY
2
ins_lon_lat_m doubl _ o
14 8x3 - 1 HAESMREEMNAEE, IRFF: 2 (deq), 4 (deg), Bk E (M)

sl e
GNSSHRRTSLE, HAF T, INFRIR A
solq_pos: 15773, (U BERNRE
gnss_quality_ e
15 - 4 - - nv_pos: 15771, (U B EAEE2%

nv
solg_heading: 177, fNARIRE
nv_heading: 1273, fnaf#ER TR 25K
16 od_speed float 4 m/s - IMERIEITHE RERE
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data_bit
g
EF
17 undulation float 4 m ESEREE
18 diff_age float 4 s RTKZE 7R HA
REARAR D EE:
19 node_info - 4 - node_id : 1¥¥, T/ ID 5 CANID #E[E, SEE 1~127
RE: 3FH

20-24 =&

event_counte uint3  4x1 AEPEMEHITERER. FRINFEEIE gravity. mag. gnss_pos.
2 r 2t 6 1 gnss_vel. dual_heading. nhc. zupt. zaru. zihr, od, E&F%E

m/s*

26 kf_acc_bias  float  4x3 @ 1 HESM KF HITRINERES®R, . XYZ
27 kf_gyr_bias  float 4x3 rad/s 1 HESH KF EITHIPEIESMR, IF: XYZ
28 gnss_std float 4x3 - 1 GNSSHEERER, INF: BEREETH. REMEETH. ®E
29 g".ssf‘headi" float 4x3 - 1 WKL GNSSMMER, IWF: RAKEm). FHIf(deg). Hkf (deg)

g_info

gnss_lon_lat_ doubl
30 L . 8x3 - 1 GNSS FIaESER, 7. ZE(deg). HE(deg). BREE(mM)
31 gnss_vel float 4x3 m/s 1 GNSS RILKRE, IliF: E. No U
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5.9.13 MAIN_STATUSIRAF %8

fir

0-2

8-9

10

11

12

13-
15

E=Eu
RE
WB_CO
NV
MAG_DI
ST
ACC_SA

GYR_SA

ATT_CO
NV
=RE
MAG_AI
DING
uTC_SY
NCED
SOUT_P
ULSE

SRBESCRSIRE 1 HEISRETRSEEE, BIUSERELE3~5 sSLURSMEAEE 0. HaSRISRY

S EONRE. 1. N HFHMRHEISE T, SMERERATRE, NEHIFRELTN, MERXT
FRMIREFIREA 0: HAPUHITIERYF, WMABEWS, HAGLTeMHMIEN

IMEEITERBIIRE 1. SRR 2 s RINEINNEE T 220 0: HaiRkNEmEEITERIEN, BB
HE4R 2 s TIRMES

FESRYEZMMIRE 1. HEHEol 2 s RN EIFEIR(VERIBM 00 HFIRIQNEIFCENERIEN, BE&ES 2
s TIRMEMF

LETREERET 1. HRETHERE, AHRSESKFNAERK, BIWRFFFHIEAZIUFFESHEERE 0: Ha
LETRELER

WEZE5ESBRENE. 1. BERBEESEMAITE (OHMRR) 0. BERBFSE5MPITE (6HRN)

HERESIRS: 1 "RTRTHRERS, i system_time Jzsithftial; 0 &R UTC BHEIEIS R, A
HI91 B system_time BXFFHZHHE UTC ZFitEk

SOUTRIOHEaIHEATE, ATSMEERES (B&L. LIDARE) HTEIRY: 1 R -HFIEIEMIIR SOUT BkAf
Wit 0 RNHRIEIEMAIIRL SOUT BRoiat

S BB MAIN_STATUS REF(ERTF = RmEHERRZ = 1.7.00

5.10 CRCHRLG
CRC#ZB43F3 CRC-16/CCITTAR R, CIB= LRGN T:
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currectCrc: previous crc value, set 0 if it's first section
src: source stream data
lengthInBytes: length

*/

static void crcl6_update(uintl6_t *currectCrc, const uint8_t *src, uint32_t lengthInBytes)

{
uint32_t crc = *currectCrc;
uint32_t j;
for (j=0; j < lengthInBytes; ++j)
{
uint32_t 1i;
uint32_t byte = src[jl;
crc A= byte << 8;
for (i = 0; i < 8; ++1)
{
uint32_t temp = crc << 1;
if (crc & Ox8000)
{

temp A= 0x1021;

}

*currectCrc
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5.11 g e (LAHI91 R4)
EREONTERE—DEIE (HIOTEIEN) , £82F%, AeT Ak, KEMCRCKRIME, FIS76FT iR, g
RIEWEICESHA buf B, WITFFIR:

5A A5 4C 00 14 BB 91 08 15 23 09 A2 C4 47 08 15 1C 00 CC E8 61 BE 9A 35 56 3E 65 EA 72 3F 31 D0 7C BD

75 DD C5 BB 6B D7 24 BC 89 88 FC 40 01 00 6A 41 AB 2A 70 C2 96 D4 50 41 ED 03 43 41 41 F4 F4 C2 CC CA

F8 BE 73 6A 19 BE FO 00 1C 3D 8D 37 5C 3F

IEMRINER
FERE A RYaE fRATE 230
oSk - 5A A5 - Motk
HIREKE - 4C 00 0x004C = 76 YIRS KE=76FT
CRC - 14 BB 0xBB14 CRCIRIG(E
tag - 91 0x91 0x91 FHUBEATE (MULFEFFAA payload $HEE)
main_status  uint16_t 0815 0x1508 REF
temperature  int8_t 23 0x23 =35 mE: °C
air_pressure  float 09 A2C447 100676 SE, Pa

system_time wuint32_t 08151C00 0x001C1508 = 1840392 EJ[&EZ, ms

acc_b_x float CCE861BE -0.220615 IEEXSH, G
acc_b_y float 9A 3556 3E  0.209189 MEREYH, G
acc_b_z float 65EA723F 0.948889 MEREZH, G
gyr_b_x float 31D07CBD -0.061722 RIREXH, deg/s
gyr_b_y float 75DD C5BB  -0.00603836 AIREYH, deg/s
gyr_b_z float 6B D7 24BC -0.0100611 FIREZH, deg/s
mag_b_x float 8988FC40 7.89167 BEX5h, pT
mag_b_y float 01006A41 14.625 HsaYH, pT
mag_b_z float AB2A70C2 -60.0417 Wsmz4h, T

roll float 96 D45041 13.0519 R, deg

pitch float ED034341 12.1885 A, deg

yaw float A1FAFAC2  -122.477 FiEf, deg

q_w float CCCAF8BE -0.485922 T TEwW

g_x float 736A19BE  -0.14982 maTEX

ay float FO001C3D 0.0380868 maTERY

q.z float 8D 37 5C3F 0.860223 Mz

5.12 CiIE SRS RE (LLHI91 R41)
UG4S 15 PR C B SRR ER
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5.12.14 #%&CRC

intl6_t payload_len;
uintl6é_t crc;

crc = 0;

payload_len = buf[2] + (buf[3] << 8);

/* Calculate 5A A5 and LEN field crc */

crcl6_update(&crc, buf, 4);

/* Calculate payload crc x/

crcl6_update(&crc, buf + 6, payload_len);

HE1FEIRICRCENOXBB14, SEIENIHHICRCFER{EMEE, CRCRIwEN,

5.12.15 TE X #iEz LS
M ox91 FHANIZTFEIRERMEIRE, TEAHRAISIBEATERERE:
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#include "stdio.h"

#include "string.h"

/* Common type conversion */
#define Ul(p) (x((uint8_t *)(p)))
#define I1(p) (*x((int8_t *)(p)))

#define I2(p) (*x((intl6_t *)(p)))

static uintl6_t U2(uint8_t *p) {uintl6_t u; memcpy(&u,p,2);
static uint32_t U4(uint8_t *p) {uint32_t u; memcpy(&u,p,4);
static int32_t I4(uint8_t *p) {int32_t wu; memcpy(&u,p,4);

static float R4 (uint8_t *p) {float r; memcpy (&r,p,4);

typedef struct
{

uint8_t tag; Item tag: 0x91

float acc[3]; Acceleration

float gyr[3]; Angular velocity
float mag[3]; Magnetic field

float eul[3]; Attitude: Euler angle
float quat[4]; Attitude: quaternion
float pressure; Air pressure

uint32_t timestamp; Timestamp

}imu_data_t;

5.12.16 1ZUEE

Mbuf[6]=0x91 18 A payloadZB43

27 /57
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imu_data_t i0x91 = {0};

int offset = 6; /*x Payload start at buf[6]

tag = Ul(buf+offset+0);
pressure = R4 (buf+offset+4);
timestamp = U4 (buf+offset+8);
acc[0] R4 (buf+offset+12);
acc[1] R4 (buf+offset+16) ;
acc[2] R4 (buf+offset+20);
gyr([0] R4 (buf+offset+24);
gyr[1] R4 (buf+offset+28);
gyr[2] R4 (buf+offset+32);
mag[0] R4 (buf+offset+36);
mag[1] R4 (buf+offset+40);
mag[2] R4 (buf+offset+44);
eull0] R4 (buf+offset+48);
eul[1l] R4 (buf+offset+52);
eull2] R4 (buf+offset+56) ;
quat[o] R4 (buf+offset+60) ;
quat[1] R4 (buf+offset+64);
quat[2] R4 (buf+offset+68);

quat[3] R4 (buf+offset+72);

5.12.17 FTEMZUREIRVELIE

HiPNUC IMU 8<% 5412t

Sl

printf("%-16s0x%X\r\n", "tag:", .tag);

printf("%-16s%8.4f %8.4f LAf\r\n", "acc(G):", .acc[0], i0x91.acc[1], 1i0x91l.acc[2]);

printf("%-16s%8.3f %8.3f %8.3f\r\n", "gyr(deg/s):", .gyr[0], i6x91.gyr[1], 1i0x91l.gyr[2]);

printf("%-16s%8.3f %8.3f %8.3f\r\n", "mag(uT):", .mag[0], i6x91.mag[l], i6x91.mag[2]);

printf("%-16s%8.3f %8. 3f\r\n", "eul(deg):", .eul[0], i06x91.eul[1], i6x91.eul[2]);

printf("%-16s%8.3f %8. 68.3f %8.3f\r\n",
i0x91.quat[3]);
printf("%-16s%8.3f\r\n",

printf("%-16s%d\r\n",

5.13 RALHIERER

MY FHE 9600bps 115200bps
HI91T 76 10Hz 100Hz

"quat:", .quat[0], i6x91.quat[1l], i6x91.quat[2],

"pressure(pa):", i0x91l.pressure);

"timestamp(ms):", i0x91.timestamp);

230400bps 256000bps 460800bps
250Hz 250Hz 500Hz

921600bps
1000Hz
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6. RS-485%itHhiY (Modbus)

Modbus Y E Tk Bt E RABA MY, FIIE1TF RS485 HLAAMEL, #H RS485 S LAAMIZECOMNMEX~mEE
3 Modbus, BALUERR=RESHRNEE N,

LHEIEHEIARE Modbus MISHEERTE COMT XRZAY RS485 @8 Lo B miFEZEOANEHBERET, BULRZAEEN
o

6.14 Modbusi5< 15
RS485@ & EModbus RTUMMYARSE, BB FRASMHTENER, S M SEREM2NTT, REAKER
(BEHEN) . KA EModbus CRCKH,

SZFRYTNAERS:

e 0x06 (Write Single Register) : EEMN&1Fas (B 1ModbusFE2RN21FT9)
o 0x03 (Read Holding Registers) : JEEVENH ZNH 1728 501E
o 0x50 (EHENXINAERS): AT Modbus ID BEhPERET S, BF=~BEMEEFHR

B EBIATEID: 80 (0x50)

6.15 ZEMIE T
6.15.18 3%Z 1728 (0x03)
FAIE:
IHZR & PR
ID 1-OxFF Modbus 51D
FUN_CODE 0x03 Ty
ADDR_H - BIRENAY B fF 2Rt =811
ADDR_L - BIRE N F2a I8 i
LEN_H - ERNEEFRKESS (UFESS MBI
LEN_L - EFNEFRKEMRST (UFESR MBI
CRC_L - CRC{F81iI
CRC_H - CRCHS8IIL

ML (183R) iR[E:
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AR & BiEA
ID 1-0xFF Modbus F&ID
FUN_CODE 0x03 W

LEN - RO E1F2S40IBKE (REID, FUN_CODE, LEN, CRCFER) FETREM
DATAH - IR [EI#UR =8I
DATAL - IR [E$HRR8 (i
EZiREIE
CRC_L - CRCAR81iL
CRC_H - CRCE81iL

6.15.19 57725 (0x06)

FHKIE:
HZ & EA
ID 1-0xFF Modbus T 51D
FUN_CODE 0x06 T
ADDR_H - B irastilti=e i
ADDR_L - EfFEa s U
DATA_H - BNEES 81
DATA_L - B N\EHERS i
CRC_L - CRC{F81iL
CRC_H - CRCE81iL
MHLEE]:
E & kel
ID 1-0xFF Modbus T £XID
FUN_CODE 0x06 e
ADDR_H - BiFaa il e i
ADDR_L - ERedasz bl ufatiind
DATA_H - B HES 81
DATA_L - B NEHEE8 i
CRC_L - CRCH81iL
CRC_H - CRCE81iL
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6.16 Z1F255I&R

ik
(Dec  BFF

0x00 0 CTRL B W SREHIEERRA
6
UARTT ul R/
0x04 4 PrbsES Empb e
_BAUD 6 w
ul Modbu R/
0x05 5 MD_ID Modbus ID: EXCEE: 1-128
6 sID w
HEADI
ul fiEfA R/ . . i _ N
0x06 6 NG_MO 0: 3R (HEFARE, AiEA_EER0). 193RI ChlRS, L3mE)
6 ®EX W
DE
INRE
0x34 52  ACCX 16 y R B{i: G (1G = 1xENMRE) , tbHFIEF:0.00048828
IERE
0x35 53  ACCY 16 y R Efi: G (1G=1xEAMZEE) , LbHIEF:0.00048828
INERE
0x36 54 ACCZ 16 R EBfi: G (1G = 1xEMIEKE) , LbHIEF:0.00048828
Z
RIRE
0x37 55 GYRX 16 R Ef{ideg/s, tbHIEF:0.061035
X
RIRE
0x38 56 GYRY 16 R  Efiideg/s, LLIEF:0.061035
Y
RRE
0x39 57 GYRZ i16 R Hfideg/s, thHIEF:0.061035
Z
5B
0x3A 58 MAGX i16 « R BA{iuT, EbBIEF: 0.030517
RS
0x3B 59  MAGY i16 R B{IuT, EbFIEF: 0.030517
Y
WioRE
0x3C 60 MAGZ 16 R EB{iuT, tbHIEF: 0.030517
Z
ERA
0x3D 61 R.H i32 R Hfideg, LHIEF:0.001
=16fi1
TERA
0x3E 62 R.L - R Hfideg, tLHIEF:0.001
{1611
R A
0x3F 63  P_H i32 R  Hifildeg, tbIEF:0.001
21611
R A
0x40 64 P_L - R Hfideg, tLFIEF:0.001
{1611
SR
0x41 65 Y_H g2 R Efideg, tLHIFEF:0.001
=161
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ik
(Dec  B&FF
)
i
0x42 66  Y_L - R Ef{ideg, tLHIFEF:0.001
{1611
0x43 67 TEMP 16 RE R EA{iI°C, LbfIEF:0.01
SEE
0x44 68  PRS_H 32 16 R 2{iPa, tAIEF:0.01
i
SER
0x45 69  PRS_L - R  E{i[Pa, tbHIEF:0.01
1611
ul  PO7TER _
0x46 70 QO R PUrc#, LBHIEF: 0.0001
6 QW
ul MR
0x47 71 Q1 R PUrc#4, LLHIEF: 0.0001
6 QX
ul TR
0x48 72 Q2 R PUrc#4, LLHIEF: 0.0001
6 QY
ul O3k
0x49 73 Q3 6 oz R PU7c#4, LBHIEF: 0.0001
=1
INCLI_ IR A = XA E, 180, Efideg, ELAIEF: 0.011
Ox4A 74 ite XHMAm R
X N BT AT R XA, 0-360, Efildeg, LLFIEF: 0.011
=1
INCLI_ AR AN YA E: +90, #{ildeg,tbHIEF: 0.011
0x4B 75 i16 YiiFs R
Y . BIRRAN: T FRRE
ARfAE
Ox4E 78  HEVAE i16 R MMREZ(IBHEL, 20 m, tHIEF 0.01
%
HEAVE
ARfRE N N
0x51 81  _PERIO i16 s R MafaEZ (S A, S1is, LI 0.001
7lEE
D
0x70
112- PNAM ul
-0x7 1o B 6 ’ER R IREBRFFIH, ASCIRE, HE81NEHER
7
SW_VE ul #R{hR
0x78 120 G R Hffhz
RSION 6
BL_VE ul
0x79 121 BLARZX R  BLARZS
RSION 6
Ox7F fadre1L
127- ut
-0x8 130 SN 6 —F5 R FmM—FYS, H4FESs
2 5
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Mt bk
(Hex (Dec &#F

) )
3 TR EBshiAYE: R YFHA/AER AR, 0° K EFEEKRE), N BEREE!
B 0,0. HTANR YRR/ R AEIL0° 51 180°(KFEIK), MBEIRIEER 0°,180° EAF
ATT_.R ul B
0XA5 165 or W HgsAREIFE, HA, “$FE"E XA Pitch Rollig/hF15°
5 BCEBEmAT, MELMNERE
Hith{l: T

1EHIFEFRIREA (FFa3it: 0x00)

Gl CTLE=FRENE
RIFFABEESEE Flash 0x0000
MEHRE 0x0001
21 O0xO00FF

6.17 ERECE

7 EE UUTFRBEERAIYLL Modbus ik exs5e (B ZRIA) A, ERFEEE Modbus ID, MEERSEHEIRH
BY ID FE&# CRC,

6.17.20 fR7ZECE %! Flash

50 06 00 00 00 00 84 4B

6.17.21 MEWH IRE

50 06 00 00 00 01 45 8B

L RITERMEBRRIABFEE, HENREFEEEN. BOREEXSHATRRE,

6.17.22 £1iI

50 06 00 00 00 FF C4 0B
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6.17.23 ECER4FZE (0x04)

FRE BT R 6% (e D-{NE) (rEL
4800 50 06 00 04 00 00 C5 8A
9600 50 06 00 04 00 01 04 4A
19200 50 06 00 04 00 02 44 4B
38400 50 06 00 04 00 03 85 8B
57600 50 06 00 04 00 04 C4 49
115200 50 06 00 04 00 05 05 89
230400 50 06 00 04 00 06 45 88
460800 50 06 00 04 00 O7 84 48
921600 50 06 00 04 00 08 C4 4C

6.17.24 FgET = ID (0x05)

3. [CURRENT_ID] 06 00 05 00 [NEW_ID] CRC(2FT)

SHRAR:

e CURRENT_ID : @ Modbus T ID
o NEW_ID : ¥BYB#x Modbus 5 ID

T (MBI ID= 0x50 ):

o IZE NEW_ID=0x50 : 50 06 00 05 00 50 94 76
e 1B NEW_ID=0x51 . 50 06 00 05 00 51 55 B6
e IXE NEW_ID=0x52 : 50 06 00 05 00 52 15 B7

e 185 NEW_ID=0x53 : 50 06 00 05 00 53 D4 77

|\ EERT BINEINE, Modbus Mt TR, EHMES KIS, FEIE CURRENT_ID YIHAFMT S ID, HAZ
& Modbus IRXHE, BIVER N T ESRES,

6.17.25 IEELEH{ (0xA6)

RREAGRREST £< (Hex) ID= (L 2RN)
KE, ZhEA ERE (BRINME) 50 06 00 A6 00 18 64 62
LeXEARERE-90° (YVIIEAME THERERE) 50 06 00 A6 00 2B 24 77
SEXEAEFZ90° (YHIES MER EHNEERE) 50 06 00 A6 00 34 65 BF
LRYHIREFZ90° (XHAEA MR LM ERREE) 50 06 00 A6 02 08 64 CE
LRYHIRERS-90° (XIEA M TEERE) 50 06 00 A6 01 A5 A5 83
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6.17.26 IREKFRIE (0xA5)

o BEIBETIKFEKRTE: 50 06 00 A5 00 02 15 A9
o BUEBIKTERF: 50 06 00 A5 00 05 54 6B

6.17.27 i E 65 MR, (0x06)

o IKENOMIEIL: 50 06 00 06 00 00 64 4A
o BEBROMHIER: 50 06 00 06 00 01 A5 8A

6.18 ZEUERRA(ZEE (0x70-0x82)
BRI A AR AS K SNS . 5K 50 03 00 70 00 14 49 9F

FE & iR
ModbusT5 521D 0x50 ModbusTi 2D
IHAERD 0x03 ERIFE 728
Fisepceyz bl 0x0070 = mis Biciatt
IREVKE 0x0014 JREN201N B 1728
CRCHXH 0x9F49

MERZMi: 50 03 28 48 49 31 34 52 32 4E 2D 34 38 35 2D 30 30 30 00 00 98 00 6B 00 00 00 00 00 00

00 00 00 00 04 7D 95 5F 8D 2A 17 08 00 00 4D OC

FE 56/ A
ModbusTi D 0x50 Modbus3 &ID
THRERD 0x03 THRERD
HIEKE 0x28 REA0OFTEIE —HIERIZEN201M F7e8, 81N FF2FD
=ma 48 49...30 30 CH10x(M)
Rl 0x98 V1.52
5| ShRA 0x6B V1.07
F5IS 047D955F8D2A1708 SNEZ

6.19 EEUL 23 E0E (0x34-0x4B)

j&Rif: 50 03 00 34 00 18 09 8F

FEE =L WiEA
ModbusTi=ID 0x50 ModbusTi=ID
IheER 0x03 RS EFS
Eesattht 0x0034 eSS EIE R gA L
AR E 0x0018 A4 F RS
CRCHR% 0x8F09 -

TmRZmi: 560 03 30 FF 01 03 BO 06 50 FC C9 FF 7C 00 91 01 D5 FD DB FD 27 00 00 21 FF 00 00 7F F6

FF FD 73 E7 00 00 00 00 00 00 10 A6 OD 59 DD 4E 86 A8 06 30 17 82 1lE CE
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b 67

DNEEE (fi: G, AJEY9.8m/s?):

HiFaE (HEX) [R#afE (DEC) HRELYEE
X FF 01 -255 0.00048828 -0.1245
Y 03 BO 944 0.00048828 0.4609
z 06 50 1616 0.00048828 0.7891

RIRE (BAfI: deg/s):

FHiFasfE (HEX) [RY51& (DEC) EEBIRF HESHYIEE
X FC C9 -823 0.061035 -50.2318
Y FF7C -132 0.061035 -8.0566
z 0091 145 0.061035 8.8501

i (Bfi: pT):

HiFe3E (HEX) [RY51& (DEC) EEBIRF HEiSHYIEE
X 01D5 469 0.030517 14.3125
Y FD DB -549 0.030517 -16.7538
z FD 27 -729 0.030517 -22.2469

BXHIf (BM: deg):

Zi7ea{E (HEX) R34 (DEC) Eb IR F IHEEHYIEE
R (Roll) 0000 21 FF 8703 0.001 8.703
¥ e (Pitch) 0000 7F F6 32758 0.001 32.758
MM (Yaw) FFFD 73 E7 -166937 0.001 -166.937
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7. CANBUREMN (J1939)

2 #F CAN S RUAB R = mi@ B BOAK A J1939 1Y, MA%IE1E SAE J1939 EfrinE,. J1939 ETF CAN 2.0B ¥ EBhigNAY
SEMY, IZNETFERAERNTIISENMEERE, BX J1939 hYHEZHATAISEXE,

7.19.28 CANY EMIR =,

J1939{FEFICAN 2.0BY BMIAE T, 29(UARIRFFEEHMNT !

{94 (MSB > LSB):

[28:26] Priority (P) foseék (31i)

[25] Reserved (R) REBAL (11iD)
[24] Data Page (DP) - #ET (1)
[23:16] PDU Format (PF) - PDUMZ (8fi)
[15:8] PDU Specific (PS)- PDUREE (8fi)

[7:0] Source Address - jRibht (81i)

RATFTEAN:

CAN_ID = (Priority << 26) | (Reserved << 25) | (DataPage << 24) | (PF << 16) | (PS << 8) |

SourceAddress

7.19.29 #EF T (Endianness)
BEHA: J1939iEE*/\iHE (Little-Endian) **4iE& = :

o SFDHE. KRUFDEN, BUFDER

o fi[%: LSB (Least Significant Bit) 7E{f&fiL

o mffl: 321iEEER0x12345678TECANMIHFHZEHIAF . 78 56 34 12

7.19.30 CANFD 13

ANTHHEIR CANFD BiRHIEHIINE. BAFREEHF CANFD. UK HaiEH 25 S CANFD Ihee, WUEPR=RESH
EECE N,

Y mFH B CANFD fitHAY, CANFD Mzl ks 54581 CAN 2.0B #2z0HHE, FD MBI R EEEEN
4AMbps, FIBKERN 64 FT,
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7.20 thiSHECE

S ECEE BiEA
CANEAF= 500Kbps (BRIA) 2 35125K/250K/500K/800K/1000K
Mg L CAN 2.0BY &l (29fIHRIRFT) & JI19391E
BIEKE 8F T (££82J1939) ZLHPCGNEIRHKE, CANFDEIBMHE WA Z TS
LS4k 3 (BN SBE: 07, 0AREMLEER
BROAT mithik 8 AIECESEE: 1-127, [ #%ihik255
PF (PDU Format) OXFF (Z£H&PGN) I EBEENXPGNSEE
PS (PDU Specific) FHRBUARIR X3RRI R ERA R
RS INERRF (LSBfSE) ZFTHIREAER
HiExR BRS/THSEE RIBEEEPGNE X

7.21 PGN;HEFIR

K= mF 2 ML RS HIENJ1939 PGNEE., FREPGNIIRA BEENMEIL (PF=0xFF), KZ#4L 81939 PGNE S8
-'_I-__|->|e

FREIEHE, RA/NRFHRD; CANFDEIENIE NN E T,

7.21.31 PGN 65327 (OxFF2F) - BYEl{E &
Thehik: IRMBUTCHEIERHY, ATFRESETER LAVER.

CANARIRFFHE: 0x0CFF2F[SA]

e Priority: 3 (0x0C)
o PF: OxFF, PS: Ox2F
o SA:RHBHE (BAIAOX08)

iEgst:
FHUE FERATR b6l BESEE ==Lir} EEBIRF WEA

0 UTCE uint8 0-99 F 1 20X 20204F

1 utca uint8 0-12 A 1 1-12FRRB %

2 UTCH uint8 0-31 S| 1 1-31RBHA

3 UTCRY uint8 0-23 B 1 24/ \BF

4 utcs uint8 0-59 V2l 1 %

5 uTCcH uint8 0-59 b 1 b

6-7 UTC=Z#b uint16 0-999 ms 1 28, INRFEE
ok a1

CAN ID: OxOCFF2F08

#IE: 18 06 12 OFE 1E 2D 58 02

fi#tfr: 2024%6H18H 14:30:45.600 UTC
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7.21.32 PGN 65332 (0OxFF34) - =ihiNEE
Iheetid: RE=HNRENZEIE

CANFTIARFHEIL: OxOCFF34[SA]

hiER=:

FERAM HhpEE B{EEHE By

0-1 HEEEX int16 +32767 G 0.00048828 XHNEE, Nk
2-3 REY int16 +32767 G 0.00048828 YHIILRE, /)R
4-5 REZ int16 +32767 G 0.00048828 ZHINRE, NHF
6-7 RE uint16 0 - - REFE, EEHNO

7.21.33 PGN 65335 (0xFF37) - =ihAEE
Ihiehdk: IRESHEERE (RIBN) NE3UE

CANFRIAFFHET: OxOCFF37[SA]

iEgst:

FERAM HEER BESER ==Ly EefIEF
0-1 RREX int16 +32767 deg/s 0.061035 XHARE, NHF
2-3 RIREY int16 +32767 deg/s 0.061035 YHARE, NHF
4-5 AREZ int16 +32767 deg/s 0.061035 ZHAERE, NEF
6-7 RE uint16 0 - - REBFE, EEHNO

7.21.34 PGN 65341 (0xFF3D) - {fHIt&R A
Thaefid: REMIANBRALESER

CANFTIARFHEIN:  0xOCFF3D[SA]

iENEt:

FEZRAWR IELE EESER ==Ly EEBIRF
0-3 #RA (Roll) int32 +180000000 deg 0.001
4-7 A (Pitch) int32 +90000000 deg 0.001

7.21.35 PGN 65345 (0xFF41) - ffi@f
TheeiR: IRMEMAA (RNA) 58, IHFMHRRAR

CANARIRFFHET: OXOCFF41[SA]

shiEma:
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FHAE FERAF 46 rEit] EVESEE
0-3 fimf (0-360°) uint32 0-360000000 deg  0.001 0-360°%R7T, IRBIEHAIE, /MR
4-7 fnEf (2180°) int32 +180000000 deg  0.001 +180°%7R, WEIEHIE, NmF

7.21.36 PGN 65338 (0xFF3A) - =172 E
Dhieimik . 1R =M BN S 50E

CANFRIRFFEIX: OXOCFF3A[SA]

BNt

FERAMR HiEen EESEE i ELIEF
0-1 BEREX int16 32767 T 0.030517 X758, /R
2-3 WnREY int16 +32767 uT 0.030517 YHE7RE, NERE
4-5 W78 EZ int16 +32767 uT 0.030517 ZiEsnaE, /N
6-7 RE uint16 0 - - REFE, BEENO

7.21.37 PGN 65350 (OxFF46) - F9cik
Iheetid: R_RHESOTHRT

CANARIRTFHEI: 0xOCFF46[SA]

iEgt:

FERAR 5 €t EMESEE
0-1 7T qw int16 +32767 - 0.0001 POTCESRER, /iR
2-3 Pa7TER gx int16 +32767 - 0.0001 MmN g, NEF
4-5 TH7TE gy int16 +32767 - 0.0001 MmrcjneE, Nk
6-7 PaTE qz int16 +32767 - 0.0001 Mk aE, N

7.21.38 PGN 65354 (OxFF4A) - {Hifa{i&E
ThakR: ETERTFMAN=IMBERH.

EREE: (VERTFEA J1939 mENHARN Rk EHEE

CANARIRFFHET: OXOCFF4A[SA]

BB :

FERBM IR BYESEE BAf]
0-3 X3 int32 0-360000000 deg 0.001 Xihdifa, IACE0-360°0+180°
4-7 YA int32 0-360000000 deg  0.001 Yiffifa, AIACE0-360°5+90°
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7.21.39 PGN 65370 (OxFF5A) - CANFD#KIEMIO - IMUEKIE
TheeR: Y= RisH = A CANFD e, Bt CANFD #3EMmio, S&iTEE/M IMU 38, miEA 64 =15,

ERER: (UEMTFFFEA CANFD Mt~ m M EHEE

CANATIARFHEIL: OxOCFF5A[SA]

hiER=:

HiEE 64T, BETRE. HEE. IMURKREIE. £5/A. O, BEEFER.

0 main_status  uint16 2 REF, M MAIN_STATUS REFi%EA
2 reserved uint8 1 - - 3
3 reserved uint8 1 - - 3
4 system_time  uint32 ms 1 AHBTEIE (RAEFHNRiTmSs)
8 acc_x int16 g 0.00048828  JINEREEX
10 acc_y int16 g 0.00048828  MMEREY
12 acc_z int16 g 0.00048828  MNEEZ
14 gyr_x int16 deg/s 0.061035 AREX
16 gyr_y int16 deg/s 0.061035 AEEY
18 gyr_z int16 deg/s 0.061035 AREZ
20 mag_x int16 uT 0.030517 TR EX
22 mag_y int16 uT 0.030517 M2 EY
24 mag_z int16 uT 0.030517 HiseEZ
26 roll int32 deg  0.001 MR
30 pitch int32 deg 0.001 NI
34 yaw int32 deg  0.001 A
38 qw int16 0.0001 T Ew
40 gx int16 0.0001 AT Ex
42 qy int16 0.0001 7Ty
44 qz int16 0.0001 Mtz
46 temp int16 °C 0.01 BIRTIRE
48 reserved uint8 =4
7.22 EEE X
7.22.40 thiA&=

AFmRAET J1939 MEEEMY, IFENMNEDRESHHITIES. REHSERLTH PGN, HiBIHRE J1939 i &M
BIE 5,

ECE miiazt
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o CANFRIBFF: OxOCEF[DA][SA]
o SARMINE, RRALAEBIERMENMIE, A3RENMIMEISE
o DA: BRyithit, BEENFHT S ID, HAIERT it 255

RS TE:

FHUE FEERTR HE R B8R
0-1 ADDR uint16 Hizasint, imF
2 CMD uint8 L% (0x06=F, 0x03=3%)
3 STATUS uint8 REFE (5aSiA0, RMEE AIRE)
47 VAL uint32 IRE, NRF

7.22.41 FiF3 3RS
4 Modbus T ETHHNFFRTIR.

7.23 L&)
I FERE TG BRAT S 1D 8 6l
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29'b ¥RE
Motk
0xOCEFO 2F010600 VAL:4 B
PGN:FF2F(UTCHYIE]) &iXiEfR, B{iims, SBE:5 - 1000
8xX [VAL] FT

OXOCEFO 34010600 VAL: 4 e L
PGN:FF34(IIIRFE) &ixiElFR, Ffims, SEE:S5- 1000
8xx [VAL] N
0xOCEFO 37010600 VAL: 4 B
PGN:FF37(IRE) KiXiElfm, Z{iIms, SEE:5-1000
8xx [VAL] 4
0xOCEFO 3D 010600 VAL:4 o
PGN:FF3D(fFHIIHER) &iXiEFRE, F{iims, SBE:5-1000
8xx [VAL] FH
0XOCEFO 41010600 VAL: 4 ) B
PGN:FF41(fimfa) &ZixEkE, £fims, SEE:5-1000
8xX [VAL] T

0XOCEFO 3A 010600 VAL:4 B
PGN:FF3A(H5RE) &iX[EIfE, 2fiims, SEE:5-1000

8xx [VAL] a8}

0XOCEFO 46010600 VAL: 4 _
PGN:FF46(MHrcEk) &ixiaElfg, S{ims, SEE:5-1000

8xx [VAL] FH

0XOCEFO 4A 010600 VAL: 4

8xx [VAL] FH

OXOCEFO 5A 010600 VAL:4 PGN:FF5A(CANFDMIO0) %&3X[alFE, Ffiims, SEE:5-1000, {RIEZIFHE A CANFD HitptH

8xx [VAL] FHOON

OxOCEFO 96000600 PGN:4 R[Skt B30 PGN=0xFF34 (IIEE) B, ZiX 96 00 06 00 34 FF 00 00

8xx [PGN] FH O OARRREREERINEED. ZIEREMN, KERIEEREZE HBN SR
VAL=1 fnmEfi: EEMAEANO

OxOCEFO A5000600 VAL:4 VAL=2 &EENES: EHaE] Pitch. Roll BEIREAE

8xx [VAL] 5 VAL=3 BmiiRF: BoiiRERIKEAE

VAL=5 BUHKIFRFE: B8 Pitch. Roll BE

PGN:FFAA(IA{NEaIH) &iX[EIFE, E{ims, SEE:5-1000

0XOCEFO 9D 00 06 00 —— o
ERERET REEREEDA)
8xx 0100 00 00

0xOCEFO 9D 00 06 00 )
2FRXRAT Rk R
8xx 0000 00 00

0xOCEFO 000006 00

REFFEECES$4E Flash
8xx 00 000000
0xOCEFO 000006 00

MERRMANRFEER, WITRBHREHEM
8xx 0100 00 00

0xOCEFO 0000 06 00
8xx FF 00 00 00

i=kini

0XOCEFO 9A 000600 VAL:4 . . N
BOERASR(IRFIRE, ENMI4ER): 0:1000K, 1:800K, 2:500K, 3:250K, 4:125K
8xx [VAL] FhH

OxOCEFO 9C000600 VAL:4
1%EJ1939 Ti=ID: 1-127
8xx [VAL] 4

OxOCEFO 9E000600 VAL:4

REMAMNXEHESR AR, 0:20A 1: kA
8xx [VAL] 1
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29'b R
itk
0XOCEFO 9F 000600 VAL: 4

HhE P WA

REMANYHIER SR, 0:20A 1: kM
8xx [VAL] 1

[] sthbisieR

o HohbEH XX J1939MIMATIRFFRYIRMIAL(SA), AIAERFT
o HUEETxx: ERFD

ffl: ID=0x0CEF0855, DATA =37 0106 00 64 00 00 00: J$PGN:FF37(fi&E)IZRE A100msEH] (10Hz)

7.24 B8] 5
WHIEHET, J1939 B PGN 65327 (RHENSE) ATMHEUTCRIENIEE, RYENIERAIERET EhRXT B NS,

T ERESEHITUTCRY, BEARIX EF AN - SYNC_IN/PPS"ETI AR PPS + SR OBYENHE H 5.

7.24.41.17 fERIREA
o PGN 65327 AI A FIREUER HFikat FUTCHIEE &,
o YHTEMGR IR K% J1939 BiE] MR EREIR R SRET
o MMBERESHEENERY, ESLAIX PPS EANSEONERSEEER,

7.24.41.18 iRl
LU RAIRRESET J1939 it —mie a5 2, HENERFLNEIUTCRYE:

CAN ID: OxOCFF2F08

#4E: 18 06 12 OE 1E 2D 58 02

it s
UTCE: 0x18 = 24 (2024%)
UTCH: ox06 = 6 (68)
UTCH: ox12 = 18 (18H)
UTCAY: OXOE = 14 (14B%)
UTC%3: Ox1E = 30 (3043)

UTCHS: ox2D = 45 (45%)

UTCEZF: 0x0258 = 600 (600=F))
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8. CANZi#EHHY (CANopen)

S5 CAN EOBBX = miBEFIARA J1939 thilltk. #B0 ™ mERTEESZH; CANopen MIEEIE, RE/EALUSEFR™m
BSMRNEENE. CANopen BISEAIMELREN, FAEIEET TPDO1/2/3/4/6/7 &4, FERITZIZMANY EERFEM,
FUANECE T, TPDO RARYENMARN; NFRTRN, ISEFEXRT MV ET,

8.25 CANopen BIAIRE
NTFESAMEEATFEMZMEE, SANUER=SESMNZNRENE,

FRINERE &
CANBAFER 500 kbit/s
T=ID 8
WIRIRTS Operational
TPDO%I 1Hz - 200Hz (&°TPDO)

8.26 CANopen TPDO

HIERKE  ffWE RHEER

WE D

(DLC) = (Hz)
TPD 0x18 BT A int16, RETERT, S 1MH2FT, H6FT 25X Y. ZHM
6 100 xRE
01 0+ID B (OXFE) ®E, BAmMG (0.001G)
TPD 0x28 BT EA: int16, RFETER, SMNHHFET, H6FT PFHX. Y. ZHHA
6 100 RRE
02 0+ID BY(0OXFE) RE, B{I90.1deg/s
TPD 0x38 ; SYE 100 . KA intl6, RFTER, SMH2FT, H6FT INFSRINERA
\,
03 04D B (OXFE) H (Roll). A (Pitch). IR (Yaw), Efi0.071°
TPD 0x48 o BFE 100 R KA int16, RFTER, BMTR2FET, H8FW HilAwxyz, B
Urc
04 0+D B (OXFE) - {IPA7c#8Y R1000012 5458, e0P97c$%791,0,0,08%, 38Hi10000,0,0,0
TPD 0x68 BYE
4 20 SE EE: int32, HAFT, H{iPa
06 0+ID B (OXFE)
TPD 0x78 . BYE 100 A R int32, RFTHER, SMHATT, H8FH IMFE25AX5H. Y
07 0+ID BY(0XFE) BE i, 2{1)90.01°
8.26.42 FRMRTG
TEE iR LR

PN3EFECANIMI: 1D=0x188, DATA =4A 00 1F 00 C8 03

o 1D=0x188: ID/I8HYILE KIXHINNERE KB M
o NNIREEXHH = 0X004A = 74 = 74mG

o NNEEEY4H = 0x001F = 31 = 31TmG

o NMEEEZ%H = 0x03C8 = 968 = 968mG

FAIRREECANM: 1D=0x288, DATA =1500 1401 3400
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o ID=0x288: IDJI8HYILE K IXHY AR EHIEM
o FIREX4H = 0x0015 = 21 = 2.1deg/s

o FEREYHH = 0x0114 = 276 = 27.6deg/s

o FIEEEZ%H = 0x0034 = 52 = 5.2deg/s

8.27 L{uNEEZCANIEE
£/ PCAN-View & PCAN &HC28, AI1E#EWE O (Rx Message) TEFURZIAY CAN SHBE KRR, N TEIFR:

r PCAN-View

File CAN Edit Transmit View Trace Window Help

PHSR<« 2 XT 01l m @

NI EVEL T o Trace | *% PCAN-USB

O cCan-ID Type Length Data Cycle Time - Count
638h 4 00000000 1026 27
488h 8 E0 26 FB 02 OE 02 1AD1 10.2 270

g 388h 6 430278031701 10.1 270

[T 288h 6 00 00 00 00 00 00 10.1 270

L7 188h 6 9B FF 94 00BD03 10.2 270

8.28 L E15< (SDOHYN)
AHEARBIESHRANRE SD0, EEBEBERE, BHERESREIITRERSES, $EHS5 A Flash,

8.28.43 SDO (Service Data Object) 1Y
HRESDOKEE :

ENRIESDOBLEIMM:

CAN_ID Csan<f¥ (1B) #HiEFHzRS| (2B) F&5| (1B) fE (4B)
0x600+ID 0x23 (54B) RALFERT FE5I AR, RAITER]

MHEIESDOFH T EIEM:

CAN_ID SDO#% (1B) #IEFHEZRE| (2B) FZ&35| (1B) #4E (4B)
0x580+ID 0x60 (BRINNE) {R{ITER] F&5| R

8.28.44 EHECEIES

8.28.44.19 & = ID (0x209C)

}§%¥:. 1ID=0x608, DATA=23,9C,20,00,[ID],00,00,00

o IDIEZRCEE: 1-127
o WEHEBFE, BREEFREFAES Flash, HFEM (HEHLEBE) FEER

8.28.44.20 {R7ZECE ! Flash (0x2000)

}8%¥:. 1ID=-0x608, DATA=23,00,20,00,00,00,00,00

8.28.44.21 &1 (0x2000)
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$§¥:. 1ID=0x608, DATA=23,00,20,00,FF,00,00,00

8.28.44.22 IREHT IEE (0x2000)

$§<%: 1D=-0x608, DATA=23,00,20,00,01,00,00,00

) BEE MERMRERMEERIRINBFEER, RITEERSBREFHEN. BOREEXSHETRRE, HEEER.

8.28.44.23 {EEXCANEAFER (0x209A)

#§4: 1D=0x608, DATA=23,9A,20,00, [BAUD_CODE]

NFIREBRT, BREEREFRES Flash, HEM (REH LB) FEEK.

o CANEAF=RIEE491000 kbit/s: ID=0x608, DATA=23,9A,20,00,00,00,00,00
o CANE4SFZRIEER 9500 kbit/s: ID=0x608, DATA=23,9A,20,00,02,00,00,00
o CANEAFZERIEEN9250 kbit/s: ID=0x608, DATA=23,9A,20,00,03,00,00,00
o CANEAEFRIEIA125 kbit/s: ID=0x608, DATA=23,9A,20,00,04,00,00,00

8.28.45 TPDOfCLE

AT ECERIFYETIRE SDO EAMNEIEFH, HA TPDO @ES SRS IHIMUXRMT:

8 1D SRS A
TPDO1 0x180+ID 0x1800
TPDO2 0x280+ID 0x1801
TPDO3 0x380+ID 0x1802
TPDO4 0x480+ID 0x1803
TPDO6 0x680+ID 0x1804
TPDO7 0x780+ID 0x1805

8.28.45.24 &2/ I/ B EIERIHIERZE (0x1800-0x1805)

[] BeERFA WIMECE S NGILENER; MFERRE, B5RTR7FEE,

FHIETH:

o ID=0x608, DATA=2B,00,18,05,00,00,00,00 — XHFANREHL (1800.5=0)

e ID=0x608, DATA=2B,00,18,05,05,00,00,00 — JIEE200HzHE (1800.5=5)
« ID=0x608, DATA=2B,00,18,05,0A,00,00,00 — JIEET00HZHEH (1800.5=10)
o ID=0x608, DATA=2B,00,18,05,14,00,00,00 — JIERES50HzIEE (1800.5=20)
e ID=0x608, DATA=2B,00,18,05,32,00,00,00 — IIEE20HzHE (1800.5=50)

e 1ID=0x608, DATA=2B,00,18,05,64,00,00,00 — IIERE10HzEH (1800.5=100)
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AEERE:

ID=0x608,
ID=0x608,
ID=0x608,
ID=0x608,
ID=0x608,

ID=0x608,

EfIfECE !

ID=0x608,
ID=0x608,
ID=0x608,
ID=0x608,
ID=0x608,

ID=0x608,

MUrcEiEeE

ID=0x608,
ID=0x608,
ID=0x608,
ID=0x608,
ID=0x608,

ID=0x608,

SEERE:

ID=0x608,
ID=0x608,
ID=0x608,
ID=0x608,
ID=0x608,

ID=0x608,

0x00 0x18 IWZE5| 0x1800 ,
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DATA=2B,01,18,05,00,00,00,00
DATA=2B,01,18,05,05,00,00,00
DATA=2B,01,18,05,0A,00,00,00
DATA=2B,01,18,05,14,00,00,00
DATA=2B,01,18,05,32,00,00,00

DATA=2B,01,18,05,64,00,00,00

DATA=2B,02,18,05,00,00,00,00
DATA=2B,02,18,05,05,00,00,00
DATA=2B,02,18,05,0A,00,00,00
DATA=2B,02,18,05,14,00,00,00
DATA=2B,02,18,05,32,00,00,00

DATA=2B,02,18,05,64,00,00,00

DATA=2B,03,18,05,00,00,00,00
DATA=2B,03,18,05,05,00,00,00
DATA=2B,03,18,05,0A,00,00,00
DATA=2B,03,18,05,14,00,00,00
DATA=2B,03,18,05,32,00,00,00

DATA=2B,03,18,05,64,00,00,00

DATA=2B,04,18,05,00,00,00,00
DATA=2B,04,18,05,05,00,00,00
DATA=2B,04,18,05,0A,00,00,00
DATA=2B,04,18,05,14,00,00,00
DATA=2B,04,18,05,32,00,00,00

DATA=2B,04,18,05,64,00,00,00

8.28.45.25 IREMANE = (0x20A5)

- XHfEERE (1801.5=0)

— ARE200HZ%E (1801.5=5)
— AERE100HZ4H (1801.5=10)
— FIRES0HZE (1801.5=20)
— FIERE20HE (1801.5=50)
— FRE10HZAE (1801.5=100)

— Xkt (1802.5=0)

— BRAIA200HZ%6H (1802.5=5)
— RRhf100HZ4E (1802.5=10)
— BRI A 50HZE S (1802.5=20)
— RRfFA20HZ4E (1802.5=50)
— BRAIA10HZAmH (1802.5=100)

— XHmrHdEE (1803.5=0)

— MH7T#k200Hz%4 L (1803.5=5)
— [9T#100HZ%H (1803.5=10)
— MrT#R50HZE (1803.5=20)
— Mrc#k20HZ4E (1803.5=50)
— [UrT#0HZE (1803.5=100)

- XHASERE (1804.5=0)

— S[E200HzHHE (1804.5=5)
— S[E100HZHE (1804.5=10)
— SE50HzHIE (1804.5=20)
— S[E20HzHit (1804.5=50)
— SE10HzHE (1804.5=100)

[] BEeE RGBS WL TPDO1 (IEE) #mHiEE N 100 Hz (8 10 ms i —X) Jffl: ox23 FRK SDO B 4 F3,
ox05 NFE5I,

Ox0A 0x00 FTRAHAE 10 (B{Ims), FRFHH 0.

ID=0x608, DATA=23,A5,20,00,02,00,00,00 — ENSENEEZHFIUERNBMHEHESR (X=0, Y=0)
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+ ID=0x608, DATA=23,A5,20,00,05,00,00,00 — ENGECEEREE, MWHASLHX. YAE HEHTX. Y
offset=0)

8.28.46 FEIL 1hiY
RIRZFHFE TPDO EEBENRAT RN BAGE, BREFEILRIENRE, ¥MFFF CANopen R hi; HRETMEIRE, &
RIX—MF B TPDO HidEo

8.28.46.26 ECETPDOAREFHET
NEBEAD TPDO BEBENFESER, AW TPDO EASHKFH [0x180x.2] (Transmission type) BESN 0x01 , #H
KFERTENIEZEME CANopen 7Yt BR.

LITPDO1 (IEEEE) Hfl:

o ID=0x608, DATA=2F,00,18,02,01,00,00,00 —5N [0x1800.2] = 1 , & TPDO1 @EHRERIREARTIELR
o ID=0x608, DATA=2F,00,18,02,FF,00,00,00 —EXN [0x1800.2] = OxFF , ¥ TPDO1 BIHUEIRENFTIR
=X (B 2RA)

8.28.46.27 & 1%CANopen[E]4 i
& 1% CANopen [E&FMl: ID=0x80, DATA A=

RREWEIEDS MG, FIBEENEZRANTPDOZKE—NEIE, KMEL,

8.28.46.28 IR E LBk ED
DBVEEEETEN [0x1017.0] RE, BXCEE 0~65535 , B{IA ms . HA 0 RRZAHLOBE,

ffl: 1ID=0x608, DATA=2B,17,10,00,64,00,00,00 —iG@E/OBkEEHRE 100ms

9. SR HE

9.29 MRV EIE A=
o HiET (RRBNERTAMMIER) BIER R TREER:

1. BRFER 9 MEI(RT, E/DHIT R MR E
2. EAMERAEFERET R TN, BIEEINET AR0E, EREFREIF R THURIER AR
3. RRELEH K (PCB. SR, HBAF) WA UEEERAIREPRIEERE

9.30 MR ESD B
WEREAER B EEMMA AHRS (9 4) BET, FHRIUTHEHITROEIRIE:

9.30.47 1. {& )
SEEREIRE o Mg, N TIEERRE =T,

9.30.48 2. IfIRIE
BREFATINE: S%HAXA. BNEREE. BNS5EER. FNxESR. ERNHENS,
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WEREIFIR:

o R{E: BITH M, TEZRYANER (FEE > 5m)

o AR EAZBETIURMNEKE (BEE > 30cm)

\ EERT

RIREREFEMAIPCBE, HmEBFHMINT, HELEENBA/MMIRE L, BRFXLESRIREBRMERS
— P EBEHTRE. SRREEREBREFRPLERIIRERR.

9.30.49 3. I AIRIE

RERGEIES: CONFIG MCAL START (FEEFhRZ =1.7.0)

BATR ETh(E:

1. ERENWZESEERRFUEERTE, VEIEIRITER
2. 5 THMEDIES 360° (BN 2~3 B), RERFRHIS, #E 20~100 deg/s (49 5~20 WHE—E), BRPEE
LI

3. RAREEEEE 30~60 s

BiIIER AR SXHIEE2E — Syt 2B - SzuMiek2E, SEREmEReE M mBEnToaELl

9.30.50 4. KAERTEIH

KRiZIES: LOG MCAL STAT

R [ERAY:

STAT=1

PROGRESS=8

OK

REFESTAT
STAT(E RS BRI

0 iR AL FFARTEORDE

1 EAERDT BHENER R, SRHRERR

2 FERITAR RISHIE, ST

3 BOR B BOALTY, P1LUERER

4 oS SEMEHENE, BHRE

PROGRESS: SEF 0~100 , RAHEIREHET DL, 2 PROGRESS=100 H STAT=3 BY, RIKEM.
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9.30.51 5. KELLERIOIE

1. ARG, KPRERR, &Ik —F (360°)
2. MEMP AL BERER TNESREZN 0°~360° BELHRE, AHIZERIRETE +5° MR
3 EHIMABERE (> 10° ) IMMATRKIREEL, FEE T REKEHFERZ"

9.31 REMEHEIZ
LROELRIM (STAT=4) SIEERREN, RUTHSEREE:

SE1. REFIRUIHEE

EREMERIEMERIR, REEZRE (mag b FE), HEMZERE: B_total = V(Bx® + By? + Bz?) o

Wi7RE ETE PUS eIV
20-60 pT E=E B LAk EE R
<20 uT 8> 60 uT 8% KNERT TR YIE, EEMIH TR, VENTERAE

H2: WNEREE - RS NHELDIEE 360° , BEFRIFE 20~100 deg/s , HRIFM

SH3: WETEEIGT - ZR—UE. FTRFEONE#HTRE, LK > 10 uT , RBEFETZE#HZTH, FERUE
SR 6 MR

9.32 Bl R R F7E=

SRR BRITR AR
A TR A STAT=ASifRA AT EREIFBE RIS 4
HEREEHIERALE PROGRESSHI K B8 37 1255t BIREMNAT DTS, HEYS
HEsS B B RSB E RARRIFUBET, (IERED
EREHAMBET ENREEMEAIRERA BIER SRR ENEAERRSE

9.33 EEizfE

) BEE1 EREHIFRRE - 2T TIEERTAEIROEENR, MWD (M) RXMABEERARZE LK
RTFEREBIZBERE,

) BEE2: ENERRIY - EERNHZIMERE (BRVE. SRE. FiEl. MTEES), RMEROERTD), MmAEERRE
MAINeMERN, EESHMAAEIRE (>10°), BINEZERIFR TR ERHIET.

I\ BEE3: AERKRER - BEREFREFEHI TN, ZTRSASERRSETHEMNUE, BRRETSHNE ek
AN/AIRE/ZEMR/ AR/ = HIZ8/PCBIRE) Z EFY, FERENRA—EIRERE, BRECAIREPINSRRERLE

51/57



HiPNUC IMU 5<% 54R12FM

i, —BENBREEMRE,

iS4 BYIREDRMN - /123 A BALE TR ARG T A e IARUAERR. BITERNE RS THTRE, ¢
ARG IERS TRE (FENEZIANEE TR

9.34 RUESMR SR AR
BRI

o BEIEREBEIFRREN, BREE 1 RENE;
o BEINATEESRERINRERNENRE;
TRIR G HAAER I B R E TR B,
o KEAER (1 8) BNSFRETR;
LIS E AR AIRERN N I BN E R .

BRI

= HEEFER REH
EINEIIR (EANF) ohhE( BTN, PRGN AR A
ERIFIE (AGV. HBAE) eHHR T ERWZTINA, 6MEXBRE
ST/ IR E IR BT REIREHR
RELWMEA OBHIET( WIRIRIF R IR E B TR
IR FTARRT A £ OHHR T, eMtR A A LE0, EGEMNE

10. FftR1 DrTEh/BRAL A/ Neve REPE EL A%

10.35 T EREE e S %E %
éﬁ@@ﬁ%ﬁ[an = [qo,ql,qg,qg]T], FEIRZEMES

B+ - -4 2(q1g2 — 9043) 2(g193 + q0g2)
Coon=| 2(q1a2+q0a3) @ —+a2—a3 2(q205 — q0q1)
2(q193 — 9092) 2(g2gs + 90q1) 92 —di—ai+q2
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10.36 T AL ENNI A - ZRALR(ENU)-312(SciRZ SR Ie X, & fa i) iedz IUF T a9RRhL /A

ATETTH Qbon = [90, 91,92, 3]T >, HF go FITEES, [q1,q2, g3) IREHBD . QuonftROF B REIAITHERITTT
. He:

o pitch(6): SEXHMUNERSEE, SBE [T, I
o roll(p): LRYHETNERRE, SEE [—m, ]
o yaw(y): SZEMBONERS AR, SEE (-, n]

PO EREE RRIA

pitch = arcsin(2(qogq1 + g2gs))roll = — arctan 2(2(q1gs — 9042), 95 — 4 — @3 + 43)yaw = — arctan 2(2(q1q> — qogs), 45 — 93 + a5 — 43)

YTz Uibre 8
q0 COS( pitch ) COS( ) COS( yaw ) _ sm( pitch ) sin( roll ) Sin(yaTW)
0 cos(%“) cos(%5~) sin( 55~ pmh ) — cos( %5 pmh ) sin( %) sin(¥5%)
q2 a COS( pitch ) COS(TW) sm( ) + COS( ro].l ) sm( pltch ) Sln(yaTw)
) {oon(P) con( ) sin(5) s P2 i) cn( )

53/57



HiPNUC IMU 8<% 5412t

10.37 MMTTEAEERHI A - JL7RHI(NED)-321 (Aot Z 5, 7R TR Y3, B fo X ) e % i == T RY KR £
Roll

x\c\& )‘z

Pitch

Yaw I

\ V4

LBEMTTER Qon = [0, 91,92, q3])7 > HF qo NITEHD, [q1, 92, q3] NEELS o Quo, KRR EINRALITIEFEIUTT
. Hep:

. pitch(8): LevEBVREREfERE, BRI - X, T
. roli(e): LEXHEINEREFIRE, B [—m, ]
. yaw(y): SZHENERARRE, SBE [—m, 7]

POTTER A R A -

roll = arctan 2(2(qoq1 + 9203), 1 — 2(g? + ¢2))pitch = arcsin(2(gogz — 143))yaw = arctan 2(2(gogs + 9192), 1 — 2(a2 + q§))

BRI A R IO T 4K
% cos( L) cos( B2 ) cos(2¥) + sin( 2L ) sin( 2 ) sin( 127 )
@l _ sin( %) cos(—pitzCh ) cos(¥5%) — cos(* ) sin( 2 pmh ) sin(55+)
92 cos(%“)sin(@)cos(”—w) +sin(%)cos(p in(35+)
DL Leos(35t) cos(E5) sin(35T) — sin(%5*) sin(25*) cos(757)

11. MtR2 ESHR

B AR, 1A CHCenter EMRIHE TEISBHATAL; BHFAERME ( .hex ) BEARRAFFIREL,
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CH CHCenter 1.5.9

RIZFH

1
=180 | 2By w0 wmme ASTe

EEEREDIO '
SOBEHES)
R5485(Modbus)iEif T2
CANopeniZiZEIF(0)
11939 EEIFR )

CH BEM4FHR

L1 ITF R he Tt

2 EEEER
| FTFFhexElis |

#ARTK(NTRIP)(N)

<« 3

-

~IMUFR5EHE

- 46281

MEEXG) | -0.121
IEEY(G)
MEEZG) | 0983

R (RO | WAL | Easn | IMU/AHRS

| 0144

—EEEAE R A RIEEEE

102058.75

| 250

EERRollideg) | 7.12

| RS485(ModBus)

FElfPitch(deg) | 833

FAEIEYaw(deg) | 60.06 | sy | 00899

PPSEEETE)(ms) | 5.321 IJTBQZZ | 05021

l—. J

T
)
] J

12, fiR3 XFHFMREZ A

BRI D A= RTINS R RS SRR TR T, WTEFR:

Dlstomons that move with the sensor Distortions that do not move with the
sensor

« Calibration errors
+ Hard iron effects
~ Softiron effects.

Rafe e AT R AV T
(BB T HL/3RBEETH1)

BT R

B FHIRRE(L R ERITEMIEEh

BETHE SEREEE—LNPCB. RN, TANF
BOgERTEENE  AILL

MFHIERE LB AP ERESIEERG
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TEH T

FHIRAREL REREEMIEEH

KA. KABRE. &4, FEANNHEEE
ETRE

TRIAREERT LR, SrEXMMEAIRE
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TiEEH TR TR TILREMENERSEURECRANEIERE, XETFRTEBIRAEHER, SBEEAM
BAIRE. AERFIEF, CEHRREEA. REFXEN, XEFMEEERE,

[l EfiReA tERT T @HENZERNTEEZTINO 6 BERTHETILK, 48R RETIX.

13. fiR5 HAZHF

Telegram:
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