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1 G.INS MW-AHRS

1.1 5™ 71

AHRS(Attitude Heading Reference System)= ZTI&iHtgk(x), =MHEISHY), AlHISHz) =2 FAMO=Z
2|5t Z & (roll, pitch, yaw)E ZHE5H= 2 - YR A|AH

HAE 35 7jol2 Aw 3% Z14E M, d2 3% xr7| MMZHE ol £ HO|EZ ZotY
2

=
Hmool 5B AHUD AT MAUN S FUHasel wEOE o) pitch 2tz 2
ML To K7| MM S XX Yo

MW-AHRS &= Ef% a8 1-10|Met 20| E&ZtEH (Right-handed Cartesian Coordiantes)&
AL&ELCh QEEIEA = xyBHOAN +z=0| Hak0| 2E(Gs, BY)E ot UASHLDH QE
EXEA = E%Ol'—f e HE o M ZHEAE st fld == AFERN, ZEAL
=o| etz Chgn 5Ltk gH e M 8 +xZ2=2 H gH o F S +yES2=2
=LCH Eot +zx2 gH9| f|F Wako| gLt MW-AHRSE EXO0[L} X2k S0 dX|g e
ZtEAQl des YXAF AXSt= A0l fIX| X Zro| Aito] &o|gL .

12l 1-1 MW-AHRS MIAO| ZtEAIQF @YUzt

Roll-pitch-yaws & SHZEofolM H#7|o 3HS 7|48 O 20| AFBELICE MW-AHRS

A2 El roll-pitch-yawe= A7| 12 1-13} ZELICEL SH4CQ 22 EHAE 7|HCZE xxZ2 29| 3

HE roll, yX2 29| 3|HE pitch, z52 20| 3|MF yawZE oot 2| a2 Z =0 Cist
|

o
=
O BHA[A YSYLICHZ =2 +0fAf WALt = ).



22| Zf(Euler Angle) 2|22 Xy, 25 & otLt2| H5 UH5I0 2|H St 1Y S 3H =9}
=0, 21 =9 =go| ChstH HSOE 5= JAFUCLL F2 x-y-z5, z-yxH B2 z-y-z5 A
Z WSt A0] LEHYULICE MW-AHRSE 2UB{Ztoz T[S o [Ifj, z-y-x&F =ME 3[H
UCEL @izt o|EEe2 3| =M wat 207 FEX|7[WE0 FosiM AbgdioF oL

gl 1-2 MW-AHRS 14 &

MW-AHRS 1 EA
#|0] 2(30Cm) 1 EA

MW-AHRSO| A&l F{4E{Qt E{O|d2 12507HS-06L O|H, E{O|d2 12507TS QL|C}

7 0|2 THOjm| O|X|: http://www.devicemart.co.kr/29865

TOfSHY T Z0l= MW-AHRS M9l +5 2ZELQO{LL O|A =28, AFEA} O FE0| S35
of UX| ESLICh MMl +5 A Silo st FE2E % N ZE& ChE AHRS v2 2|0
X0|M BH22E s

e MW-AHRSv1 ZHOfm O] X|: www.devicemart.co.kr/1310790




13 EX 9l A

o X o

dim

MW-AHRSE= 32H|E ARM Cortex-M3 O0|AZZZMAE EAisID o[, 3= IS5 MLt 3
= AO|=HNM, 355 RH71AA, 2=4dMel HO|HE ALESHO 6702 X[ AIMEE(X v, z roll,
pitch, yaw) & rolla} pitch, yaw Zt2 785l= AHRS(Attitude Heading Reference System) R &
QLIC O] MME Ar8sIY 22 MU M= XME FY7tseLHct

= 10

MW-AHRSS RS-232 EAITF CAN EAI0| X|QEIL|Cl, ©202 M0|= RS-232 EAIS AMR3H0]
£ HOIHE g2 —’.‘- ?1 1, CAN(Control Area Network) HHAZ At&E O 2 02 7§
2H &£ HOIHE 202 &= UAFLICH

Zf Moot 2/t @RS F0|7| {3 Y4t AN A2|22f0l8S St EnYLCE M2t

Ne | SO ZHa[Ey 0| 80| B2 AFE7hsELICh SHA|ZE AFEXLZE AHRS UIE
AFESHY A Z2[E0[M JhsELICH ZA2|Ea0]M0| 2ot XtMet M&2 ofgfel 5.58E H
ZESHA|E EL|CE
el ey FH lLemme| LR20lE #HO[A EtYez ANstn AHSHY X5, 2X0|
Lt FoIgkERL Z4E MHE FH SO &4 HESt1 MEIHsELIL
1.3.1 General Specifications
* 5 lLemme| EE0|F #HO[X
« ZUEHE 0|8% JtEEet Xojz HAM ¢
e 0° 88X oy: <01°
*  Dynamic Error: < 2°
*  Euler angle’s Resolution: 0.001°
* Response Time: < 1ms
e A7|(L, W, H): 29.6mm, 31.4mm, 10mm
.« 2 9 20g
1.3.2 Electric Specifications
Parameter Symbol Max Range Recommend Unit
Supply Voltage Vop 45 ~ 10 5~8 V
Supply Current Ibp 50 mA
Power 330 mwW
Operating Temperature T -10 ~ +80 0 ~ 45 °C
Gyroscope Range +2000 °/s
Accelerometer Range Ors +16 g




Magnetometer Range +4800 pT

Booting Time 50 ms

Initializing Time Ts 500 ms

MW-AHRSS| 818l 45~10V O[X|TL, L5 2 ZHO[Eo] 2AS ZOHSH0] SVOILY ALE

2 AWULICL M2 ATHALIN BHO| +30| 58 YERIHRISl 28 A7t 50ms ol

2 OlEl 2Y% Ch2y 500ms O|SLE 44 JHSULICE Ol XHO|ZHIA,
o

to] sty =L C.

=
gLfct =ot g E o

1

N
Ip
H1
rx
>
on
oo
o
3!
ujn
=2
10
o1=)
e
>
r\l

1.3.3 Interfaces

* RS-232 Interface:
- H|E/Z: 9600, 19200, 38400, 57600, 115200, 230400, 460800, 921600 bps
(Default: 115200)
- H|O|E| H|E: 8bits (Fixed)
- I 2| E|: None (Fixed)
- ™MX| H|E: 1bit (Fixed)
- SEX0]: None (Fixed)
e CAN (CAN2.0B — Extended CAN) Interface:
- H|E/Z=: 1000K, 800K, 500K, 250K, 125K, 50K, 25K, 10K bps (Default: 1000K)
- Device ID: 0 ~ 255 (Default: 1)
c MR A4%E 45 AV 25 HolH =9
* IO lkHz2 F7|=t HIOIH(tEE, 45E, 48 A7) EF
e RS-232 7|Hto] RL|EZ Y MM SQEZ|E[(AHRS Ul) H&

1.3.4 Software functions

* RS-232 Baudrate A7
« CAN Bitrate 873
X D &Y
g2go|d HHS Sl 0° A2 =2 0o|M
o ESHAl =712 971

?EH
.- 3%
AZEQOf 2|4



MW-AHRSS| £ ZEQ|0j= XIO[2 MM, 7= MMt X7 WM2RE 1kHz F7|2 Z45E, 7t
5, 02|30 A7| 42 QoiSLICh O] HO|E2EE Mo & Holo| T2 HO|{AS B
St CHA| MIMOl £ HIO|O{AE EM™SD AAHYS Z™TL|Ct EESH Dynamic Drift Rection &
2|Z&, Dynamic Scale Factor Adjustment ¥ 12|50| SESIHA LSt 7tk 0| SXo =2
dol= EE|ZEQt A Y HEE ZFELICL

[

T

Zat e 1kHzZ S2ASHHA 752t Z4EE, X7 s 820 3|™AE (Rotation Matrix)
= A&EHez YOHO|E YUCEL Ol 8Hz F7|2 3 HAE| HudE FAlsts Ln2[F0| =
AE Ltk 22| CANO|L} RS-232 ZEE Soff HO[E7t 2¥d MO 2HAE2 U %4
2 #Hateo HEELUL

Angular velocity

Kalman filter

Dynamic
drift
reduction

Gyrosco Bias, scale
pe calibration

Acceleration

Dynamic
scale factor
adjustment

Acceler Bias, scale
ometer calibration

roll, pitch
update

Magnetic Field yaw

Magnet Bias, scale
9 update

ometer calibration

Rotation matrix
Orthogonality
correction

Euler angle
calculation

Euler angles
@\
RS-232

a3 1-3 MW-AHRSS| AZEQI0 22



142 3tE{o T4

MW-AHRSE= 32H|E ARM Cortex-M3 OO|AZ2ZZZMAME EXStD A2 0, InvenSenseA}lQ|
MPU-9255 MIMESE 3% 7tk GOO|H, 3% X}O|2 G[|O|F, 3% Xt7| H|O|EH2t 2% HO|HE
ZotZLICh d2[n PCLt OO|A=HEZ 2t HZE5HY| {1t RS-2322F CAN &4l EHMAIHE L

o - — L=
Yot ASLCH

MPU-9255 Power
MotionTracking LDO Regulator
device

RS232 Rx, Tx
ARM Cortex-M3
Microprocessor
CAN H, L
CAN 2.0B >

18 1-4 MW-AHRSO| 8IEQO 7|5 225

1.5 7|18

MW-AHRSE 1679 L20/E #HO|A ERoZ AHDI6I0] HESIEZ| R0 7D (R A: 209)
A

o
7|2 ®Om(L, W, H: 29.6, 31.4, 10mm) ZZ{0| ZtLc}.

151 E£EH (tHg: mm)

v
— _;LS
[
€O L o
ms_w = il ‘ —
< — . i
= \© Vo
Hlz.s 0.7, 10,1,
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S
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=

E
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.I
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oj
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I.

8

Al

CH-& A 2]

q

KO0
KIr

Ab

Ljct 2%

3

=

o
o

IS E0| WEO R roll, pitch 2t

J
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olo| gLt
o] ojgaLict

|

=

of, 2E{L} X} ZHto] K|St
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=
L

b7

of @S LIct

.
S O

~

= OHA| ORdAl2. 1ol =8
o] @& Lt

= &
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4
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ot
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2 CQlE{HOo]A

2.1 LED

MW-AHRS MAM= o 71| &2 A LED7t HA|Z|LICL LED= WMo SE JEIE 27| 2/l
AEE LT AM7 REEEM JHSEQ XI0|2 MMIE E7|3te|0 QHEE I7HX|= LED= <
500ms™E =7t ARl AMElE SX| =L}

M 27127 §RED §YHe2 FE FOI2HH, LEDE 1= F7|2 ZHo[A gLtk 2He
LED7} A& AT SEiLE AT EfZ QUCHE A7t SHEH SESHA| =AYt ol 3%
=4

o= A A/SE QEREEELICL

AFEALZE ZE 220l Y S LT, ZE2 1ds¥= €| <ol LED= wE 7|
" A

(200ms)= ZtEF A L|Ct.
e 200ms F7|= ZEQA: A7 MiMeb 7tEE MMl A Yt HIO|I{AE EF S Of
o 27t AT MEf FX|: XIO|E MM AAHYZ EHGIFS Y

ZtEE AMeE Xo|2 Mol Z2|Eefo]do| of ¥ 2EE|=0e 2X eIt A%l d35t

RS W= LEDZ 227t AT MEfE |FX|ZL|CH THeF MY

S mez =L

2.2 F{UIE]

MW-AHRS= 12507HS-06L (6T FH4E)Z AF2sD QU&L|Ch 2ZH moj CHst Mge ofgf 12
2-12 FX St7| HiELCH (HO|A HTho) 1HE L

35t

SLICE 07| GND T2 @it CAN,

£0

S{UE{Ol= MYUT CAN, RS-232 £41 T2 X
0

RS-232 SN S&2=2 AEE LI

Pin # Description

1 VCC (5~8V)
X
RX
CAN_H
CAN_L
GND

o v |~ WIN




4

a8 2-1 AH4YE HY

|65 3 2 1

2.3 RS-232 &

RS-232 A2 &4l0| X|YE|= PC 22 CtE OIO|AE HEEQ MW-AHRSE

EL|Ct. MW-AHRSE= ARA|Of RS-232 4l & = JUZF SP3232 HO| LHEEO UFLICL 22
Bz $zo| Ez2t0o|H g{0| RS-232 410 7tsgL|Ct BHoF OO|AZHEEE

AHRSO| GO|E{2 X{2|StTA} BHCH®, HFEA| MAX232L}, SP32329} Zte 7|52 &= %S A
M &4 5t7| "hghy o)

Al
—
=3

231 dZF #4Hd

RS-232 2 70|22 DBY &f AH4YES 34 HO|2S AHESI0] HE Moo ALESHE =+ Us
L|ct.

PCO| RS-232 EEL HE DBY 4(male) AYEHZ THELICH 127|H20| A2
£ ME MS2 DBY Yfemale) FHYE{O| ZM EO[OFILICL CHS ES R3Ol MAQ RX,
TX, GND T2 DBY @ 7{4E{o] Moz AZBLICH



12l 2-2 M2} DBY Female H4E AHZA

O17IM #HHES| © Mz E 22F5HK| HOtoF gLith. &7 agel H Hzes HHONM 91”'51
2= AS 7|22 gL iR HYH BEMEs S2tAE d9 F20 T BI 5 R
=L Lk

232 dZFd 4dd

Q3

MW-AHRSE lO|HED|YT} 2t Z213S E3| Al

g & UASLILE SH HE== 9600,
19200, 38400, 57600, 115200, 230400, 460800, 921600 bps & oILtE MEiEt 4= UX|Dt, HO|H

HIE, TH2[E|, FX| HIE, S EXNO= BZ BOAMet 20| DYE[Of AUFLICH

Baudrate 9600, 19200, 38400, 57600,
115200, 230400, 460800,
921600 bps
Data Bits 8 bits
Parity None
Stop Bit 1bit
Flux Control None

X HEF got Ml 712 S

—

I

E= 115200bps2 MHE|0| USL|CH

M H

10



233 PCOjA HA o
CtS2 SIO|mHEHOI'EE AMESI MW-AHRSO| HZASH= 1bd L C

5POIE1E1UI'—E*% 2dotn oE E8tel Hopy| 2Y oto|E(CallE SHYUCE 22T New
AL, 0f7|A Name =0 'NT_AHRS'E ¢=3stL|Ct. d2|2 [OK] H

=
£2 2283 Chg 123t 20| Connect To ThEMAIARZL AE LITE 07|14 MW-AHRS7} QIZEl
4 mES M

NT_ARS

Enter detailz for the phone number that you want to dial:
Country/region: | [HEM! = (82)
Area code: 031

Phone number:

Connect using: [DC)M'I

—

7|M HIE/X ¥
fL|C 12|30 'S

HIE/Z(E): (115200

DB HIED): (8

TRIENE): (215

FHHEE): (I

TE HWOIE: (215

£d 28 O] Hol =, SHO|HED[E2 MW-AHRSO| HAZELCE HZES =I5ty {3 Mw-

o
AHRSS| HRZS ALt AL 'help'E Y £ 7|2E2| Enter 7|§ FELILE 2 L5t Z0]
old gof EAIELCH

11



5| adf - HyperTerminal
File Edit Wiew Call Transfer Help

l[help |& 'help' @121 = Enter
mcc — Get acceleration (x, v, z) [g]
gyr - Get rotation rate (x , z) [deg/s]
ang - Get Fuler angles (phi, theta, psi) [degl
tmp - Get temperature ['C]
mag - Get magnetic field (x, v, z) [uTl
mv - Set/Get Kalman filter variance of magnetometer (0 ~ 1000000;: B-disable)
av - Set/Get Kalman filter variance of accelerometer (6 ~ 1000000; 0-disable)
ss - Set/Get synchronization data to R$-23P (6 ~ 15)
sc - Set/Get synchronization data to CAN {6 ™ 15)
sp - Set/Get synchronization period to CAN/R$-232 (1 ™ 60000) [ms]
id - Set/Get device ID (@ ™ 255)
ch - Set/Get CAN bit rate [kbps]
Bit rate: 1080, 808, 5080, 2508, 125, 50, 25, 10
sb - Set/Get RS5-232 baudrate [bps]
Baudrate: 9680, 19200, 38400, 57600, 115200, 230400, 460800, 921600
fwu - Save configuration parameters to flash memory
fd - Reload factory default values
cal - Calculate bias and scale of accelerometer and gyroscope
cam — Calculate bias of magnetometer
rst - Reset device
ver - Display product and version information
h, help - Display help

4 [m

Connected 0:00:39 Auto detect 57600 8-M-1

RS-232 mEZ Z7|H0l Ho|E M&S 98| Cheat 20| YaetLct of= 1
=

pitch, yaw) GH[O|EIS gHeXoz ZaeLc

-

& | adf - HyperTerminal
File Edit Wiew Call Transfer Help

< 'sp=1000" = = Enter

Lhh -179.98
.22 -158.21
10 123.15
.69 151.79
.71 113.56
A1 178,11
91 5221
.06 -116.58
. .02 165.76
-86.88 1418 1719.21

|
o
o
=
™
e IS, TS, T
PR b O b e b Q0 P e e e B e P P

s5= & 'ss=4' QI3 S Enter

- ol 57 el &"&-6""1% .?2..-:

-85.68 b6 -179.74

-85.69 &5 -179.78

-85.68 b -179.77

-85.70 46 -179.80 : N
-85.69 47 -179.82 & € 1000ms F7|2 2 HO|H &3 =0l
-85.68 47 -179.82 :

-85.69 46 -179.84

-85.68 b6 -179.86

-85.70 b6 -179.89

4 [m

Connected 0:02:13 Auto detect 57600 8-N-1

12




24 CAN 9HZ

CAN(Control Area Network) A2 KI2HE2 HELQIT A|AHOCZ J|Et=l EMQILICL F=2 00|32
ZHEZS 710 EAZ 95| AT A2 YEYI SAYACR INEE FHoE MY
E[0f YELICH CAN SA2 11 SAI% ofL|al YE| OpAE SA0| Jhs8lm, £3] 72| SA0]
7tsst7| W20, stLte] HEEZE Sl o8 72| CIHO|AE HO & =+ JU&SL|CH
CAN Silo] ¥E2 g1t &Ltk

o EAM&L: FCf 1Mbps

e Multi-Master £t X: EAl MTS =F CH0| QAS(CSMA/CA)

+ OAIX| IDZ L8297t U

. HI0|E1 S4B EX A, MEIHHO AS I Xts X HE 7S

. Al |O|E| 2: 8byte

Al IR EZ/0|2{ X2|2 Hardware MO 2 X g|

E| &4 7l=(IDF&- Standard: 11bit, Extended: 29bit)
* Noise 2tZ0| g

ne 0|-ITIO

MW-AHRSE CAN2.0B #Z(Extended CAN)Q| Z2EZS 21 QoH, ¥X| ID& 10fA 2557}
A 28 7tsgUL

n

HH
mn  ojo

f

4¥g BOFD

=
£ S AHESH| HHE

;O

#i= CAN Buse| ZO[0| [HE S4l£=(Bitrate
AZSH0] CAN BusQ| Z0|0f| 2 2HIZ EAl

—

(S LICE AMEAE L
L

Ct.

BUS Length Bitrate Bit time
25M 1000Kbps lus
100M 500Kbps 2us
250M 250Kbps 8us

241 ¢ZH 1A

PCOHM MW-AHRSS ZHE CANEAMS Ed| HO|HE F1H7| A= USB2CANIt Z2 OfEH
B7F ZQ3%tL|Ct. USB2CAN O{EHE{= DeviceMartO Al F0§ 7hsetL|Ct.

Lol DO ZHEZE0M CANSLAS AHESHY| 2= CAN busof HEH o2 AZAE|= CAN
transceiver7} ZQBIL|CH &3] A2 L= CAN transceiver= ATA66600|Lf, MCP2551, PCA6558 &
0| Y& L|C} MW-AHRSO|= CAN transceiverZ} LYZEIE|0] Q7| 20| HEZ EHOIE ZR= 95

— HAH
L|C}.

13



CAN
NT'AHRSVZ ‘ ' ‘ . Driver
— CAN_H
120 120
o 0 0 0
Ohm Ohm
CAN_L
& 2-3 CAN ¢4 N8k
CAN EAIMS

O - - -

27fEFo] CAN_H, CAN_L

__rl;|
O[£7F 24 =04, bus

—
=
E

FOIX MW-AHRSO|= EH

E9| FENF

ol S48 stA gLch Ozl
CF X$H(120~130 Ohm)E E0}30{0F EtL|Ct.

Moz O|RO0{ZTl bus HE{ YLICL Of busof| Z+F C|Ht

=

buso| & ErOs YWEA DS

2to] EE{QUX| ESLICL THeF FTHMES SHIEA AHEFE
SHX| %2 A$ CAN HAE Sl Ho|EE 1 g 5 fi= d%o| wishL|
242 WA MY
MW-AHRS2| CAN E41 £ = 1000K, 800K, 500K, 250K, 125K, 50K, 25K, 10K bps & o}LIE MEH
gt = JAELCE 2| CANC| FX| ID&= 10AM 2557kK| d8e 4= USLICH
Bitrate 1000K, 800K, 500K, 250K,
125K, 50K, 25K, 10K bps
Device ID 1~ 255
X HE =5t Al 7|2 S4SEE 1000K bps 2 AH™E|0] QELICEL O2|1
E|o] dSL

XA IDE 12 43

14
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2.43 PCO|M HZo

PCOIA= CAN QIE{HO|AZ X|USIX| 27| W20 CAN busO| H&st7| Q8HA~ USB2CANI}
262 OfWHE{7} TWQSIL|CH CHe 112 2-4= NTREX USB2CAN O{THE{Z AFR3}0d PCOJA] MW-
AHRS HMZE CAN S4Z AFESH0 Hdst of L[t

NTREX USB2C AN

DB-9 fernale

CAN_H I_

GMD

12| 2-4 USB2CANS AF23F MW-AHRS MIAQF PCZH G

e

USB3CANQ| CAN ZEE L DB9 #(male) HUEZ PAEO|UAZLICE TH7|IZ0| MAMEEE
Zils d= M52 DBY female) HHE O Z4M EZ[OOFLICL Chg 1S HZESH0] A2

CAN_L, CAN_H, GND =2 DB9 @ H4E{o| s}t moz HZASHL|C}

Pin # Description

—_

2 CAN_L
3 GND
6 CAN_H

12| 2-5 DB-9 CAN 7{4lE| T

MW-AHRS MM S USB2CANO| EIF O1Z&}CHH MA{O| CAN_HQt CAN L THRIZH STHME 120
Q= JdZstofop gLCh. 2|1 USB2CANOjAl= CON4el HEE AZggLCh O FEHe

USB2CANS| ZTHete GiZsle MEHeLIC

15



OHl CAN S410| SHH27| E|X| SHECHY, BIAES AF830l CANLLEF CANH ERXIZH K{2o|
60Q 2 ez FHYE|=X =257 HREfL L.

O|X| USB2CAN Ul =238 AlsI0 [Search] HEEZ HFE&L|Ct O3 Cr24dr 20| A=
USB2CAN OfHE{Z ZMSLICt ZME OHE| & 3}LIE ME43}D [Connect] HES FELICH
Jd2|2 2™ CAN configuration 1 &0|A] CAN E4l £ (Bitrate)7t 1000Kbps 2 AH™E|Y U=X|
2ol LI 2t MW-AHRS Of Al CAN SLEEE HFSIACHH HPot S=0 SA 28T

J2|3 [Set] HES SEUCH

% USB2CAN UL o] & |
E NTREX" USB2CAN UI
[EaEEES Version 1.00 (2014. 3. 5)
USB{VCP) Devices CAN Configuration
USB2CAN [NTWZ762 Search i Bitrate | 1000K bps -
Filter Identification 0 (Hexa)

Disconnect Filter Mask 0 (Hexa) Set

CAN Messages

Time ID{Hex) Flags Data(Hex)

Receive CAN Message

Transmit Message

ID(Hexa) 1 [Clext [CJRTR  Data(Hexa) Send
ID{Hexa) 1 [Clext [CIRTR Data(Hexa) Send
ID(Hexa) 1 [CExt [CJRTR  Data(Hexa) send

O[M| MW-AHRS M2 CAN Ijzls MEo| EASLCL MA SOl HolH jals F8dtks &
ol IDE 12 Mgt d2|m 4282 &1stol HO0|E M&F7|(sp=1000)2 1000msz A

b= mzla CAN HOJE H&(ss=7)2=2 7t&E, 45k, 228 d¥sts izle #EUCh

[Send] HES F2T 1000ms F7|2 7t&E, 245k, Z4E HO|E7L i AS =2olg =+

QI L|LC}.

A H

16



. USB2CAN UL

NTE

REX" USB2CAN Ul

LEEES Version 1.00 (2014. 3. 5)

E=B[EcE

USB(VCP) Devices CAN Configuration
Search Birate
Connect Filter Identification 0 (Hexa)
Disconnect Filter Mask 0 (Hexa)
CAN Messages
Time ID{Hex) Flags Data(Hex)
mEEEEEREEEEEEEEEEEEE,
32959.122717 1 Std . FO35ADO0G70185F9(8) 2
32959,122506 1 Std » FO34EEFFFCFFO000(8) =
325959,122221 1 Std = FO334300FLFF 23FC {8) -
. -
32958.129774 1 Std : FO 35B0 00670188 F9 (8) H
32958,129545 — 1 o Std » FO34FEFFECFFO000(8) 3
32958.129187 loooms TZ'E 7}#&1 » FO333DO00EBFFOGFC(3) o
32957.125579 1 Std = FO35A400 540189 F9 (3) H
. -
soszazsan ZFE G ZEG [O|E =2 > i Fozdos00 17000000 () =
32957.125124 1 Std :_ FU 33 16 DU 09 DU 3F FC iﬁ)
32956.994034 1
32956.992538
32950.929804
32950.928135
Receive CAN Message
Transmit Message
ID(Hexa) 1 [Clext [CJRTR Data(Hexa) 18 160000070000 00
ID{Hexa) 1 [C]ext [IRTR Data(Hexa) 18 1800 00ES 030000
ID{Hexa) 1 [CJext [[JRTR Data(Hexa)
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3 QEHE

E (object) 01| 2 M= A
ol 7

HA
MEOM S 8ie AS E*E.'—IEF OIHE* *“VP 7P‘| A& QEMEE dAMet ’.‘.' Z gz

31 QHHES 58

MM RO QEME S(objects)2 Ct21 0| 474X 42 7HX|l= A8 E 50 TLCE
*  H(Constant) LEHME: Q17| Mg, MM Hd =& BHEX| AS
« Y (Command) RLEME: M7| Mg, W7 e HY M
o ZEf(Status) LEME: 97| ME, MAMO| HEfLt FFE GHO|H

74 mt2to|E(Configuration Parameter) Q EHME: 211

B
N
N
0
e
o
>
=
o
]
>
>

MM nZE g2z Eﬁxl E’a—*E QEMEYLILE WMol 2ZELO/SIES
Ct.

YY QEMEL MAT XNHE SNHS MWSEE ot FY IS YT ME uMEQUC
3 H AL CHslj '1-Flash Write, 2-Load Factory

Default Values, 3-Calibrate'n} Zt0| 7|=0| B0 &l AENO|A B 71X 7|52 MEISI= Zdap 251

MES F7|Yo2 glojed gL

T8 OiEbjy EMEE MM FEit 2EE o2 DE0HE 2Fot=0 AMEELICL A

7t 71 LR RS REMETL 4 MEt0[EHO|N, O LEMES O@A 2F5=X[0f wah HMA
=]

2 Cige wAoz 28% 4 YA UL

g BE MW-AHRS 4IM7t 718 o=mMES Qoks 2 mLCh 2zol
Nameo| SEE|0] Lo, 2t 0|5at HH e Index?t U]

o| gt2 7HE W= ZZo| Zf2 Sub-index(BO|A|= Sub-iZ B

Eol HOAM 2 EHNMEQ| AMA £/H2 RO(Read Only), WO(Write Only), RW(Read Write)2 H
7|50 o, EMEQS 37| £MLE INT32(BZ= = 32bit M=d)Qt FLOAT(EZ = 32bit
HaEh)E B7|2o /JELCH

18



H 3-1 MW-AHRS MlAo @QEHME QOoF

Name Index Sub-i Access, Size Description Default
ver 1 0 RO, INT32 35Xt ID, 02 1N 0
ver 2 0 RO, INT32  H|Z(AHRS M) ID 5001
ver 3 0 RO, INT32  ZHX| HO HH 100
ver 4 0 RO, INT32  ZHX| 3IEQ|0f HH 200
cmd 7 0 WO, INT32  ZHX|0f| LH2{X|= HZH (RS-232 Text =

EoM= BE 8 AE 7ts: fw, fd,

cal, cam, zro, rcd, rst, ver, h, help)

id 11 0 RW, INT32  ZH%| ID 1
cb 12 0 RW, INT32 CAN 4l =& [Kbps] 1000
sb 13 0 RW, INT32 RS-232 §4l =& [bps] 115200
gs 15 0 RW,INT32 XIO|2 MAMO| =X AHY AN 0~3
as 16 0 RW,INT32 7} MAMO| =X AHY AN 0~3
mv 19 0 RW, INT32  R}7| Mo =HZto| CHSH BAF AX 0
av 20 0 RW, INT32 7} 5 MIAO| E=XZ0| Cish 2A M 1000
ss 21 0 RW, INT32 RS-2322 S7|3} HjojEH HM& MH 0
sc 22 0 RW,INT32 CANSZ 57|3%} HO|E M&s MH 0
sp 24 0 RW,INT32 Z7|3} HO|E ML Z=7| M [ms] 100
st 25 0 RW, INT32  Zbx|0f ®I0| EQIE M, RS-232 [0 1
B ™% Et 274 (0-Binary, 1-Text)
acc 51 1~3 RO, FLOAT 74 OOl & (xy, 2) [g]

gyr 52 1~3 RO, FLOAT 2zt 0o|fH M& (a)x,a)y,a)z) [°/s]
ang 53 1~3 RO, FLOAT QU3 Zt: Mz (4,0,y) []

mag 54 1~3 RO, FLOAT X}7| EO|E ®Z (x v, 2) [uT]

tmp 57 1 RO, FLOAT 2& H& [°C]

X gs,as LEMEL HY0| HT 2.0 O|A0A AR 7HsEtL|Ct.

33 HZID % HH BH

MZ ID % 2ZELO/stERY HTE2
G Al 2EEN AREAZE HEY = flELIC

Ex) verd // NS ID ¥ HE 38 g) @3
NTREX NT_AHRS // HIADF 28t WS

H/W Ver 1.00

S/W Ver 1.10

19



331 3gXt ID

s34t IDE 022 AFE0 AL

332 HE ID
A Mo HEE HE D= HEat 25Uk

e 5001 - NT-ARSv2
e 5011 - MW-AHRS

M=22 MEO0l EAIE0 met HE Do /s =0 + UASLICL

333 AZEQo{(EHYN) HH

BT eIt 20| 24T JIFOR 49| 1-2x2/9t ot9| 2Rtalz TRELICH

B XX.YY
XX O[] BIFO|T YYE Oto|ld BHELICE HOIX HHMO| HAT HL0l= MW-AHRS A
rAHRs U RUSIE| B JIE 8 AESROIEUO SHEX FEUT Mgt R Lz

ATEQ0] HEE A2l Wit Uxio| mah T2 4 A0 MAo| A4 BLE Yo
st ZRoE Zatd 4 Lk

334 BESI0| HH

HES 08T 20| 244HE 7IF0 49 1-2%f2|9 o9l 2xi2l2 PREU

7 XX.YY

XX= HO|M H{HO|T YV Ojolif H{HQLICE o|X HHO| HZAE A0S MW-AHRS HA
o AHRS Ul SE2|E| U 7|6} S8 AZEQ0{S7H0| S8he|x| 2LCh

SIERO M2 MAMol MLt Lt wet EetE = AFLCh

20



cnd0| P IZEE M A2 MM EY JsE ddY + AsL te2 BF RE F

=
2Quck
- 1 - Mol e mEto|HE ZAl HZ2[0 ME (emd=1" E&= 'fw)
2 - Mol e mEt0HE 3% S5t AEULE 7|3 (emd=2" E& 'fd)
¢« 3 - MRt AEE MAMO| HIO|O{AQE AAHY EF MA| (emd=3" L& 'cal)
- 4 - X7 MAMQ| HEO|O{ARF A Y EF MA|l (cmd=4" = 'cam’)
e 5 - Euler Z2E 022 2|Ml (‘emd=5" E+= 'zro)
9 - A2|=22 o] Ho|HTt 2[A (cmd=9" EE= 'rcd)
e 99 - MME ATZEQ O ZM & (‘cmd=99' EE= 'rst)

Ex) cmd=3d /7 J5& A2 X012 AIASl HIOIHALQ ALY B8 HHES L

342 EdA M2z HE (cemd=1, fw)

Mol 9 mi2toly s HESHH BZE US2 RAMO| 7[EE[0f M7 AX A= St
FAIELCE T M7 AR E[H O] US2

2 oAl &0 oA gtk 2"

CtH, 'emd=1" S ArESt BFst 79 mat0|H gts Al o220 MFs{oF eLtt

Ex) cmd=1J = fwd /7 A EF == 2HA HZ2cl0 HNE = U

343 3% EoA AH™HAUSE X7|3 (emd=2, fd)

Of 38 A= oxf MAMo| 4dE ZE F4 m2lole &2 FAStL ME =7 4% #
(Factory Default Value)2 2 £ 13tL|Ct O] HHS AssIH, RAM L ZajA| HZ2|0 Qs BE

=0l ME =7 238 gz SFELU o

Ex) cmd=2d £= fdd // 74 II20IH £35S 3 oAl £€8UL2 =D&

tol

344 7S£} XIo|2 MA O AAHYU/HIO|{A EH™ (cmd=3, cal)

7FEEQF RIO|2 MA S| AH QU/HIO|O{A HM(scale/bias calibration)2 MW-AHRSO| LHZEE|O| 9
= 7Sk, XO|2 Mol A HO|O{A Zh2 CiA| E788iF= 7|s R LICh A7 Y/HHO[0{ A

—

2YS o B A== 2 RO AlZHO] 2250, of #el #=ENel 2 ago| 5
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Ho|ofop Lot EFO gt AtMleh LHE2 5.5 M T4 BF B2 TIASHA|Z| HiELCH
of FFS +dSts A0 = CHE O PO = FASHX| HSLICE 2AHY/HOI0A 2F 7S
O] 4% SLM= LED7} WE £ 2 ZYO|ALL AT JEHE 2=t FRILC

Ex) cmd=3d £= cald 7/ tE5E2 X0IZ2 dIA2 ANL/H0I0HA 28 HES WE

X AFH|Y/HIO|O{A HH mBS MW-AHRSE 7|2MH & MW-AHRSS HEISID
HERFLICE ESH MW-AHRSE= NHIEESHA| HAETH 2 Yt HiojojAa ZhS HESlo =9}
BEC Al XE%o| g mih ALt HiEfL CE

MO AHY/HIOIOIA BH WS 2| MOl MW-AHRS MAME Hgkat Zo| 30|
A =

—
dil= 2o 2252, 27|/ Bio|of 3 L e HME SHO|AHL TS0l 716 x|H

g

re H

345 X}7] MAMe| AHYU/HIO|{A HHEH (cmd=4, cam)

A7 MM 9l AAH Y/HIO|{A HM(scale/bias calibration) MW-AHRSO| LHZE|O Ues X7 M
Mol A YL}t HO|O{A ZhE CHA| BEsiF = 7|sYLCh A7 Y/H0[ojA EF0= 60X HE
Of AlZto| & L|Ct O] BHE +Adt= S2H0= CHE O FHOE HASHX| @fsLch &

o
A &/dolojA HE 7|50| *e'c'i M= LED7} W2 £ = ZHO|CH7E 27 1PE0| 438
E §UREH AT HEIE 2 A3 2 Y F ZEE S gLCL
Ex) cmd=4J &= camd // XDl AAS AAHL/HIOINA B HH2 WHE

34.6 Euler Zt=£E 022 E|Ml (‘ecmd=5' EE= ‘zro’)

MMOl A& GOIHE XES Fuler ZE2 BF 002 M FLICL MAE T8 BH0| I
S Wyl YR(SS] 25) MAES SHIZA| Ba|H0lM W2t MAS HYUS HB £7|0s
CrEtS| UIOJOJAR BI% yow SOl SEIZEZ} HURLCE M URH2E Holo =3
ynz|F0| Xt 4 2 Bo|E oY BLICL O] f zro YHOR Euler 24=E BF 2|Met
of gHoz Argete Euitt

Ex) cmd=5J &= zrod // Euler 2&E 02= 2|4

¥ Version 2.0 O|A0M AR 7ts53t HZHQUL|LCE

[

3.4.7 ZH2|EHY0|M OOo|E Z2|Ml (cmd=9, rcd)

A5 AN, 7hEE AN, X2 Ml AH E/H0|0 A S| A A2 22 0] gio] 25 =7
wez 2 gLoh A2 odar 23 Qe A metiHE x7(gez 2 EX] §aLtf

- HATT HA — (=]
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oHY Mol A2|=2|0]f

A2 ol st

—

Ty

HOIHE 2/ oIACHH, 2 Hwgel A2 03 EXE HsHH

AHESHAIZ| BEEFLICE

Hob

Ex) cmd=9J L= rcdd // Z2IEHO0I&E OIOIE 2 24l

¥ Version 2.0 O|M0|M Al2 7t HHQUL|CE

348 FX 2|l (cmd=99, rst)

o &
.

ol

ac

rir

AME 2ZEQOHoz 2|M AZLLCEL dAMel MRS ZUCH H

rir
pan|
=
my!
o>
-

Ex) cmd=99J = rstd /7 dA 24 YHS WHE

o] HojAE PC % Clo|AzZEER0 MAS QA RS-2329 CAN ZEQ| S4 MFof of
o CgLc

3.5.1 ZEX| ID (id)

CAN T RS-422, RS-485 H{AO|= Of2] |7t SAlof Zglo] £4 M2E M2 293
olW, EX|(device) IDE Ztzto] RS TE3}7| 93t ID ZULICE q2jz BjLto] £4 Mo
olZgl FXo IDE S Zrajop FLct

ME x7| M™ Zf(Factory Default Value)2 2 MAMO| XXl D= 12 HHEO USLICL O] g2
01} 255A10[9| Ztez2 HAE == JUSFL(Ch

PCLt OO|ZA=ZZEE2{0f CANO|L} RS-232 ZES Sdf otLfo MMT AZS= B2, O ¢S

HEOHA| 1 7lE 28 wE AESHEH gLICh

Ex) 1d=10d // ZXl IDE 1022 &&

352 CAN EA 2E (cb)

Y MME CAN H{A0| HAZTHHH, CAN HA0| HZL

rir
o
rin
oz
R
njn
rlo
x
Hu
ofm
>
I
|.|-|
N
ne

CAN S4l £ mEinjge| gtez OF & StHE 28Y + ULk

« 10 — 10Kbps
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e 25 — 25Kbps

« 50 — 50Kbps

« 125 — 125Kbps
« 250 — 250Kbps
500 — 500Kbps
+ 800 — 800Kbps

« 1000 - 1Mbps (7| 24})
Ex) cb=800d // CAN S4&I &

H

£ 800Kbspz &3

% CAN B4l S5 HZ Q0= MM HHUS AT AL MME AZEYoHez 2|4
]

—_ — A
(cmd=99" & teiof tﬂ?gﬂ EM £271 MEHUCL HYS N7 H fw ¥YoE ¥

i h—y

3.5.3 A|2|¥(RS-232) &M HIT (sb)

PCL} OIO|RA=ZEZ2{9| RS-232 ZEO| MME HESE B2 Al2|E(RS-232) 84 £=& &
g3lloF gfLLt.

Alg2lg S

IB

= m2tojHel gez Lhg F StLE H4¥8Y = UAFUCh

+ 9600 - 9600bps

« 19200 - 19200bps

+ 38400 - 38400bps

« 57600 - 57600bps

+ 115200 - 115200bps (7|27}
« 230400 - 230400bps

« 460800 - 460800bps

« 921600 - 921600bps

Ex) sb=4608004 /7 AN2lg S& 5= 5 460800bspE £33

X MEZ|IY B4 SEE HPTH 20
('emd=99' EE= 'rst)
Z% oi2fo|eE &

M MY ZAct 7L MME A=ZEo{Hoz 2|l
£c7t HELUCL MY N7 H fw P2 H

=
=
=
o
]
=
_I-

3.6 MM 2AY 27

3.6.1 XIO|2 MA{Q U AHY (gs)

xol2 MOl Ff ZH AHYS MHELICL MATH W2 T B ¥ A Ye 2
oz MHSOF FUILL SHX/B BHO| HUEE WOKIH BUITE WThE MA7 HH3| 2|



o o o = = [m] = A 2
Z9 Y3 AL X2 Yoz M MY YUEES £Y & YsUCE

ol 24

rir

Ato|= HMol 48 AHY g2z OF T oiLE 28 + UAsLth

0 — 250dps
e 1 - 500dps

2 - 1000dps

3 - 2000dps

Ex) gs=3d // XNOIZ2 MMl &5 AHYE 2000dps=E & &

X XIO|Z MACl U AAAS WA A0 Ak AL HME LEEY O
OF 2|M(cmd=99' EE 'rst) SH0{0F WFEH B4 HE7 MSELCHL HYUS N7 M fw

(irc i)
"oz HAE LE0|EE SIA H22|0| HESYAL.

3.6.2 7t MAOo 23H AHY (as)

7hSE MAMOl X Y AAH LS MHETILICEL M7 #2AH 220/ A2 23 A7 2
o= gysor guct shXTU FHe WUTE LOXA EUch goj2 M7 HHY 2%
Ol 4% 28 AAY2 M2 ¢to2 HEstn HFUe JEEE =2 = USLICH

Ex) as=3d /7 55 dAMe 28 ANLEE 1692 28

X 7HSE Mol UE AHYUS HES FR0=s MM HES Aok HAAHL MME 2ZEHO0H
O=2 ZHM(emd=99" £ 'rst’) Sto{0F HFE SN HE7F HEFLLCH MAS 07 ™ fw F
Foz HFE mEtn[EE SaAl M 2eo MFSHHAL.

3.7 #

=
E!
iH]
ofo

ot

ZT ZHOAM A45=8 HESHH Y2 A4S THI XF /|22 2850 23ss o
2toEof Choj dFetLict

25



371 7&K MA9o 24 (av)

LOLEOA ALBSHE KHOI2 MASH &= MAS £ HO|EO f HUES Yrpxo=
SFLICL Rfo|2 MAS 2M2 12 DHEO ALLICL 121D JHEE MOl A4S 1
1000000 AtO|9] Zto2 ZYBoE AUIHel Y HUEES M ULL 7| o=
1,0000] dHE| ! 0 2| Z ZHo| Hoko 2 rollu} pitch

=y
A H
2t 2F PHe SUsIR| gLt

MOl HXIA = A%F ZFHOIE| o|=F BO| Zetstn QUth= 2|07t FLth &k
Aol 245 AAE SHMEE0 2o EFYE|= rollt pitch ZfE=9| H[FEO0| ZOtEL|Ct. gt
= ZASHH HE0[ AHX|A ELIL.

Ex) av=100004 // ST ML

242 10,0002 £33

3.7.2  X}7| MAo] BAF (mv)

ZOHEO]A AFBOHE RHO|Z MASH XE7| MAS] £ GlO|EO| 3 YU=E Yrjxos o
YELCH xf0|2 Ml Ei2 12 DFEO UBUCL J2|D x| Al a2 1 -
1,000,000 AtO[o] o2 FHEOR MLINO £F FUEES AHHA UL 7|2 o= 00)

o
SMYEO] YLk O 22 022 MM FP, WBHIEE X7 AIIYY WO yaw 2t
F |:|.

MOl HXA EHF 2TF FFHO|E =O|=F BO| Zstd Utt= 207t gLt At
Mol 245 IAASHH X X780 Qg BFE= yaw 20| HE0| XHOtHL|Ch B2 &
A Hl=0| HX|A ULt

Ex) mv=100004 /7 Il A2 242 10,0002 £ E

3.8 58 A S7I1=HF7IH Ho[H HE

&7|ztet #HE m2to/ES2 CANO|Lt RS-232 XEE =Y HO|HE F7|Hoz HEsH=0
|

=

—
a9t 485 MUt

3.8.1 A|2|¥(RS-232) H|O|E{ FZ& (ss)

RS-232 WEE B3| F7|Hoz HaLle GOl F32 ML A2|Y HolE Ha ot
DlEfO] MRElE Ztol w2t & 3-20 M9 22 Hlo|E{7F A E LT
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E 32 fo|g M& 4Ho| IE M ololH 55

Hio|E F&/

|

0 o|E M& ST
1 b4 = Eo|E

2 2ta5 [§|o|H

3 Jt&E, 24T folH

4 Zt= 0|O|H

5 b5 e, 2tE OOlH

6 Z4&E, 2tE 0ol

7 IS E, AEE, ZE Ho/H

8 xt7| 0|

9 &2, XH7| 0| E

10 2ta2, xt7| Hjo|H

11 & E, 455, XH7| HOlH
12 zte, Xt7| o]

13 Jt&E, 2, XH7| 4|0l H

14 455, 2, Xt7| H|O|H

15 Mg, A4 s, Z4E, X17| Eo|E

Ex) ss=4J // RS-232 ZEE Sol 2% OI0IH &5

MElY HAE SAOIM HEEE TUS 43582 AL,

Al2|g HiolHZ| S0 HEE= ZH

rlo
N
N
()]
u
mjo
oo
k1
ey
it
>
fo

3.8.2 CAN H|o|E & (sc)

CAN mEEZ S8 F7|Hoz Mags Hojg E52 M™LCh CAN Gloj8 X% mi2iolg
of MMl 2ol et B 3-201Mt 22 Glo|E{7F MaE L Ch

Ex) sc=7d // CAN ZEE Soll Jt=&, 255, 2& HO0IH 85
CAN SHIojA HEEs ZUS 42682 HIBHIAIL.

3.8.3 HIO|E HE F7| (sp)

CANO|L} RS-232 ZEE &3l MEEl= HOIEHS HE F7|& HFLUCLt HOH HE F7=
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Ims2E 60,000ms7tx| 27 7tsgtLitt. 2t CANO|L} RS-232 §4l2 2 HO|EHE &S| ¢

o Swet YF0| 22X YUACHH, AT VESEE =2 XA ELICH

Ex) sp=100J // 00l &% =J|E 100ms=z &%

Al2|g &4 =7t 460800bps [, CIO|E TE F7|& 12 28(sp = D)3t Al2|E H|OlH
H&0M HolE SRE 42 &8ss = 4t 8%, 2822 ¥t =& & HOIH = &

5007 ®E7t EL|Ct

A2IY S4l SE7 460800bpsQl AL A F 46Kbyteo] 2XE AT 4 Q&L|Ct 12D
ss7t 40|41 spZt 1Q1 ZL, =T o 30Kbyteo| A7} W0 HESE[O{OF T = A2l
o tHYZ0| G|O|EE F&IHssH £==0|X|2H, MCUZF AHRS 12|59 £3o: e AZtS
=
=

2H| ot7| WZ0 Hlole d& F7|8 =2 XA L

X Hoj ME F7|= EUoF & HIo|E Fut AZ|Zo|Lt CANS| SHEZES 125t oJAA
2785t7| HHELICE

39 574 Oo|g

MW-AHRS MMz 7tEE ML X0|2 MM, A7 MMESRH 7ISEQt 2455, X7 42 F
detuoh d2ja ZPHEHZ O] M Ho|HE 82350l Q€A EE Al OE2 M2
2H 02 = U= 5 o[ CHs ALt

39.1 7&K (aco)

&R AMOIM 8ot bR oA HEO|OjAQE A US HFoh HYULCE SRS BHels
(g1 LIC} 1g= 9.8m/s* L|CH.

A2|g BAE SUAME xF, yH 25 7HEEE SA0| SOfFUCE 2|4 EXEOM 2 =of g
2 8byte| ASCI EAt2 24d MR A2|7tX| BA[ELUCL Z4 = @& FEot7| flsl S
(0x20)0| &t UELICE. EA|El= =7t 8byte7t E|X| i M= REFH FEED A= SO &

YELCL BZ oME HUoHHAIL.

Ex) accd // Jt
acc= -0.487 -0.101 -0.8554 /7 Ot

SHAIEE Al2[ Hio|H2[L} CAN SA0M= 2t Y 7t
L|C}.

e
|.|'|
i
%]
[y
g
id
o
x
i
>
o
o
2
N
N
o
k=
0o
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Index Sub-index ol &&

51 1 x&9| Jt&E [g]
51 2 y&2| 7HEE [g]
51 3 79| 7I& % [g]

0|2 MMM Z™TH Z4EHE oA HO|O{AQL AHYS HFETH ZHULICH ZEH o] TR
/sILCE 7| ZE=(°)= degreeZ2 HA|EL|CE

AElY BIAE SMOME xF, yH, 25 4528 A0 AOSLICL 2[4 ZXE0M 2 H9
2 8byteo| ASCI 2Xt2 A4H ER Xt2|7HK| EA|EL|CH 2t X9 Zte L7 /)
(0x20)0| M UELICE HAEl= =7t 8byte?t E[X| S Me QLEZ HEBLD A0= SO
LELCH CZ oM E HasHHAR.
Ex) gyrd /7 %=
gyr= 0.80 0.20 0.00J /7 2
SEX|SH Al2|Y HiolH2|Lt CAN SA0Me 2 Y KL E Sub-indxE X831 2t 9loiZ
L|C}.

Index Sub-index ClolE &7
52 1 x=0| Zt£E [°/s]
52 2 y=2| A&k [°/s]
52 3 =9 AHHE [°/s]

393 Z&x (ang)

&9 SR HOHE ZUEHZ g9t YA S OZLILEL LUMAR2 z-yxH M2
RHSIACH, x5 2 2|t 42 phi, y=22 |HS 45 theta, z52 2 o|THet 45 psiz F

ottt
Ztzo| BRele (1YL 07| ZE& degree2 EA|ELICE

AE|E BMAE SHO M= phi theta, psi ZI=S SA[0 205 LICE 2|4 2XHE0
2 8byteQ| ASCI A2 24F =M A2[7HK| EAIELICHL 4 FO| ¢t& T2
(0x20)0| &tUELICE. EA|Zl= =7t 8byte7t E|X| & M= REFH FELLD A= SO
YELICE O oM E EHasHAL.

R
N
1o
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Ex) angd
ang= 8.43 -29.86 117.37d

NN

/
/

2
o
ro
0l0
oo

SHA|ZE A[2]E Hio|HZ|Lt CAN S0ME 24 8 AHES Sub-indxE X[8st 2HZ) 810&

L|Ct.

Index Sub-index Lol F&/
53 1 xZ9| 2|2}, phi [°]
53 2 y=29| 3|2, theta [°]
53 3 z=2| 3™, psi [°]

3.9.4 X}7| (mag)

N IS LG B

=get At7| UOoIM Hioloj A AAH LS 2o YYLICE At7|9f Tel= WTIY
LICt 2|Lr2h(Ciet

UM 2 Ak7| 22 Hi=F 50 pT E=7b gL Ch

il

Al2|g HAE SUAME xF, yH 25 4S8 SA0| SOfFUCE 2|4 EXEOM 2 Zof g
= 8byteQ| ASCI EAtZ2 24F =M A2[7HK] EAIELULCE 2 FO| ¢S Fa3t7] 28 S
(0x20)0| &tUELICE. EA|El= =7t 8byte7t E|X| i M= REFR YEED A= SO &

YELICL S oM E EHIoHHAL.

Ex) magd // | F
mag= -44.03 1.26 20.15J //7 XD LU Oig S

SEAIRE Al2[Y HEO|H2[L} CAN SA0M= 2t HE X7[E Sub-indxE X|E3H 242t 0L
c}.

Index Sub-index Holg 37
54 1 xZ2| X}7| [pT]
54 2 y=2| At7| [uT]
54 3 z%9[ Xt7| [uT]

395 2t (tmp)
MM W&ol 2= MM s HEE ZhYL|CE

=29 thel= PCAY YL
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AE|Y HAE EMOR 3|MEE EXEL 8byteo| ASCI 2R 2
LICH EAlZls =7t 8byte?t E[X| B2 Me 2% TEED YO0
OiME &asHMAl2.

R RI2| 7K BA|E

B0 MY O}

T
0
n

Ex) tmpd // 2= 2F
tmp= 36.71d // 25 QEN UE 8¢

Al2|g HiojHZ|Lt CAN SA0A & Sub-indxE A3t &HO{SLIC,.

Sub-index Hole &&

57 Oorl MMOl EL2E [°C]

4 EM OTR2EZ

Of FOIAlE PCLE OIO|AZZESOIA HAQl QEME 22 A1 M7| 9i3t §A ZRES0|
Choh ATBILICE A0l SE2 YHSILE MMl T4 TRA0IHE MYoe U2 ofT =%
B0l £ 3 M= 22 oujstn, MAS HEHE 7Lt MMl Ty mEtlHE e A2
ol
21

— A
T QEMENN S S Ut HS olnlguct

EEZER —_rL | I_|E|' ANE|Y ZE ZZEZS C}A| EH&I9| Txof 2t Ho|L 2| (binary) SHEHSQ}
EIAE (text) HE|2 LEE/L|C}

4.1 80{9| o

el x|

i

S Z2EER 90 M=H MEEHE 0 EF & 4-101M FoRLU L

E 41 EAN ZZEZ0 ARE =

Term Description ‘
Index QEHMEDO| At} MO

Sub-index QEHMEO| XX H_MO|
Name Index?t 22tE|= QEHNMEQS| 2 0|

Index?} Name& QEMEEZE HHGI= gHAIO| XIO| LI Index=

7] BO|M ABE= 80 & =
IEE XtXSl= Moloz CAN U A|2|Y HiO|LH 2| THZIO|A At =IL|CF

MM Ljso| Qux
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Sub-index= REMEES H=xdt= F-Moez =Y HO|H2 ztE =S o0jgLth xFo| 53
12, y% 2 =

ZHo|2tH Sub-index2 AH8SHH ELCH

Name2 Indexet 2&tkl= QEMEQS| O|F2=, AZ|E HAE MZIOM ASELILEL O] 0|F2

MM LHFOA Index gt 2 #2HE|0| Index2t & 2SHA AbEE LICH.
H 4-20|Me QENEQS 37|18 EHFLCL o7& INT329t FLOAT & ZF/E AtEgLCH

B 4-2 QEHNEQ| 77|

Object Type Size Description ‘
INT32 4bytes BESE JHX|& 32 bit HEd
FLOAT 4bytes BHSE JHX|& 32 bit Ad
(IEEE 754 EZ)

Lol B 4-30|Ms QEMES| AN £H4S LIEIHLCL ROZ EAE QEHEE g

2 #(Constant)t Ef(Status) LEMETL 07]0] siYStH, ¢t A0 & W oHE 2|H
AYLICE. WOZ BA|E QEMEE M7 Moz FH(Command) LEMET} 0f7]0f o FstH,
¢E el g I ozE (Y AYULL RWZ EAF EMEE= 4 Itt0|H

(Configuration Parameter) @ EMEZ} of 7|0 s &L Ct.

H 4-3 QEMEQS| AMA 24

Access Object Description
RO Constant, Status 17| Mg (Read Only)
WO Command M7] ML (Write Only)
RW Configuration Parameter, Variable lm M| 7= (Read Writeable)

4.2 CAN E4M

Mol 74 mt2tO|E(Configuration ParametenE AH™stD HZH(Command)S L2 ALt AEf

=
Status)E 17| PUSHAH MM EXfSHe 02 REYESS CAN SHOZ ANA B + YL

=g Hch

X OfAE PCob MIMZF CAN B0 AZE|O S457| floliME, HEHIA HEE 2E £E

o EAl X7t UX|sHof stm Ztzio| K| IDE BE =atof ghCt

[0 - |

42.1 CAN 1§zlo] 7|2 =

OfAE PCRF MA ZHO| CAN EAMoZ FhHl= TiZI9] = T4 @4 &= Node IDQF O A|X| Q|



Z0|(Length) A2| F&EE|l= HA|X[(Message)?t & L|CHOFN 8 &=xX).

Node ID Length Message
11bit 0~8 0 ~ 8byte

Node ID2&= Z|Cf 11bitE H¥g & U=, WM A D7t Af7]0| ALEELICE DRAEOA
HX(MM)Z CAN HIAXIE EWAHLE ZHX|7F OFAHZ 3|41 & [, Node IDO|= #X| ID7} ¢
SHAl X|Z=|0fof BtLICt. Length= O A[X|(Message)e| ZO|E LEfLH=G, HAIX|S| i 27|7t
8byte 0|22 OFE 87tX|2| 0| ELICE HAIX|O= ®&El= HOIHE &L

Che 322 OjA|X|[(Message)Q| 7|2 FxE LIEFHLICL HA|X|= Z|Cf 8byte A7[E 7HE =+
o, lbyte®] Command?} 2byteQ| Index, lbyteQ| Sub-index?}t LIHX|= AZ0 SH= 22X
EQ| Zk(Value)2 2 FEE|0 AFL|CH

1st byte | 2nd byte | 3rd byte 4th byte S5th byte | 6th byte | 7th byte | 8th byte
Command Index Sub-index Value (INT32d =2 FLOATE Z==AX})

047|M Commande & 4-41t Z2 MM~ HAl(Access Code)l} LEHME HAl(Object Type)o| =
g2 2 lbyteE F5HA & LT

H 4-4 HM A dHAl(Access Code)dt @ EHME Al(Object Type)

TE Ac LH&

Access Code 0x10 QEHHNME M7 @F
0x20 QENE M| QF0 Cfst SH
0x30 QEHME Q7 9H
0x40 QEHME Q7| QM0 Cist SE
0x80 RQEHME 7|/47] 2F0| gt oy SHE
OxFO Szt QENME ME& (MM > PQ)

Object Type 0x00 INT8 - 8 bit signed integer
0x04 INT16 - 16 bit signed integer
0x08 INT32 - 32 bit signed integer
0x0C FLOAT - 32 bit IEEE Standard 754 floating-point

IndexL} Valueot 20| St HEO|E O&fo] HIOIE{Z} HIAIXIO MEFE U= CIOIE{ S| 319 HIO|ER
B %0 XN&E|= 2/ QIC|okLittle-Endian)eAlS WHELICH

422 QHHME 7] QX

OrAE PC7F MO QEXMEES 97| QI3f, OFAE PCOF WAMO EUW= F2l Hjzle #EUCH
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CommandE X FMs{OF EL|CE ATDXF o= QEHMEO| & 0| INT32 O|2tH Commandl=
0x382 AF2TILICE Value F(5th ~ 8th byte)2 AtE3IX| 27| 20 NULEXHO0x00)E *SL
Ct. 22|11 Messagel| ZO|= 8bytesZ} ElL|CE

1st byte | 2nd byte | 3rd byte 4th byte S5th byte | 6th byte | 7th byte | 8th byte
Command Index Sub-index NUL(0x00) x 4

423 QHHME M7 QX
OFAE PCIF MMl @EHME ZHe AM7| Q&) OFAH PCIF MMO| Els 2SS pMsLCL

QuEEN Zt2 £ O, 4th byte KB A= @=ME 97| @M SYsAH TALC o,
Commande= H 4-49| Access Code0f 2|df 0x101} Object Typel| Y= x=TtOZ ZHYE|0{OF B}

o, O3 g0 X3 REMEQ| gl(Value)s H-JYLICE Message®| Z0|& 8bytes7t FLICH

1st byte | 2nd byte | 3rd byte | 4th byte 5th byte | 6th byte | 7th byte 8th byte
Sub- Value(INT32)
index Value(FLOAT)

Command Index

-

424 QHHE Q7|/M7| QX0 it MZ S

AAMZF AR PCOl QEME §I7|/M7| 20| SEDHZ| floi, A7t OkAH PCO EU= SH
s Fgect

EMES| 22 YLE M7|7t HBY FLol= eEHEQ ar(Value>0| SEoz Soguct
IjZlo] e QHHME MT| QNN A Z&L|CH B Command= E 4-49| Access CodeOf X|
AIEl A 0x200|L} 0x40F }LIQ} Object Typed| e X0z &ea L|Ct. Message| 0|
= 8bytes7} & L|LCL

1st byte | 2nd byte | 3rd byte | 4th byte 5th byte | 6th byte | 7th byte 8th byte

Sub- Value(INT32)
Command Index )

index Value(FLOAT)
X MME AFEXIZL 2 @0l MELRIX| 22 = A7 WE0 AHEXIe] REMEE = 2F B
ofL|2f LEME 27| oo CjsiM = ST LERMES| Its SEELIC

-

425 QBEHME Q7y|/M7| QM Cjst An SC
MAMZE OFAE PCol QEME Q7[/MA7] QE0 HIjE Y2|7| I8, M7t OrAE PCO| EW=
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rir

3

rir
il
mjo

ouMES| 82 AALE MT| 93 A MAMO| REHLS U, 257 LML F2
a

AN
ym Ze Aol 98 A0 SorgLct

1st byte 2nd byte | 3rd byte | 4th byte | 5th byte | 6th byte | 7th byte 8th byte
Command | Error Code NUL(0x00) x 6

RF ARl E 4-50] LIEfLE AZLICE CAN 20N 2F HAIX| WE2 THEX Fon
Error CodeBt Bt=tEILICH 2|10 Command= 0x800| EHr=h=!L|C}.

B 45 QEHEC| 97)/M| IYON HYts 2F
1 Undefined name IndexLt NameS 2 X|Hst QEMETJL =X LS
2 Packet format error ojZlol 80| &2 AS
3 Object access error Q7] M8 QEHEOL M7HL}, M7| M8 QEHAEQ|
9712 Azt
4 Wrong value assignment A 7| QEHMEQ HRE HOLIE IS 27| AIEE,
Ex) #d=5000

426 57|35 Blo[g M

ot

&7|=t HIO|EH= CAN HIOJH T&(sool ofof 28& ¢tof ek F7|Hez ™EE= HOoIH YL
Ch. 7|t HO[HE QEHE g7[et A7 0 FastA ©E&ELz S7(8t HOIH H&S
St

A
o
e e S Z2EEQ 730 F2/& 7[20{0F gfLC.

-

22 &7I=t HolHE T&Eot7| f1g izl #=0|H, Commande &7|t HO[H QS LIEtL=
I

o
OxFOE ArEEfLICE. 2|2 H|O|He] FFE T&dts lbyte 37|9| IndexE ZHYLILH.

ot

1st byte | 2nd byte | 3rd byte 4th byte S5th byte | 6th byte | 7th byte | 8th byte
Command Index Valuel Value2 Value3

(OxFO0) (INT16) (INT16) (INT16)

LS # 4-62 Index ¢{0f [HE H|O[EH2| FFE LIEFRHLICE

# 4-6 7|8 HOIH &F

Index Data Type

51(0x33) xZ, y=, z= 7145 E [ 0|H
52(0x34) X3, y&=, 25 24455 4oy
53(0x35) 2 2 2{Zt(phi, theta, psi)
54(0x36) X%, y=, z= Xt7| H0lH

35



Index0| MY = S7|3} H|O|E 2l ZF0| 2t Valuel, Value2, Value32 ZtZt xZ, y&, 25 7t&E

L 2%k, 212 HO|E7 gLt 7tEEL 5k, 4k, A7 @2 HFH2ZE 32bit d+Y
(FLOAT) QEHMEX|OF S7|3} HO|E2 M&LE M= 22z 1000, 10, 100, 102 Zdl 16bit H4
(INT16)Z gzt L|Ct

Valuel, Value2, Value3E 7t£EQt &k, ZtE2 S/Y M= Chg BSA S AMESHY| HHELILE
o xXH, yE = JtS5E = Valuel,2,3/1000
o xF yHF z2H 45 = Valuel,2,3/10
o 22| ZKroll, pitch, yaw) = Valuel,2,3/100
o x=E, y=E, 7= X} = Valuel,2,3/10
4.3 A|2|€(RS-232) HIAE EA
Al2|2(RS-232) EAOAE HAE(text) 7|HIOZ MAO QHMEZ Q17 2 4 Q-2 3iL|Ct

— — =]
Ol= AMEAZE S4ls g & Z=2I™-E AMESHA| HEEt: Hyperterminaldt Z2 &2 2|E|

L O
£ ARSI MIMel REMESS HA AMA & + AEE L

Alglg HAE 718 A0 = IndexE HEXCZ AMESHK| @1 E 3-12| Names AtEgLY
.

CEME 22 AS e YAE WAS CHSI Zo| THBLICL

Name CR/LF

Name2 QEHMEO| Index0| 3|Est= O|= Q! L|LCt

CR/LF= Carriage Return/Line Feed®| 2fXtZ ASCI T EAF ZkZb 0x0D, Ox0AQIL|Ct Mo =2
7|2 E9| Enter 7|0f S{EStH SIO|mE D21 242 FEE[E[Z PCOA HAJCIH HH 6
o

o H =
Enter 7|5 8ots AL (0|2 CR/LFR S Q0|2 J 7[= AHE)

—

ot rlr

otof A IDO| 27 gts LA W= otefet 20| YHEL

Ex) idd

432 QHHE M7 9H

QHME 22 £ Ok HAE IS TSI 20| FABUC

36



Name = Value CR/LF

Name2 2 EHME 9| Index0|| siEst= O|S Y L|Ct
oto} X IDS 1092 HIRDXF & O of2fet Zo| YL

Ex) id=10/

433 QHHME Ql7|/MA7| QX0 st M2 S¢Et

(=

12 7Lt M7t 433 FRols 2ENME ZH(Value)o| SEOE SorgLC

Name Value CR/LF

SEdts 282 E0le R 2Xtet LF X7t & &5 LI

F il 0]¢Q| sub-indexE 7HK|= QEMEE CfZh 20| SEELCL

Name = Valuel SPACE Value?2 SPACE Value3 CR/LF

0]7|M Valuel, Value2, Value3& 8byte 3 7|2 7tX|H, 4/ FHst= 2XE0| 8bytes7t Qt& [f
S o BH(0x20)0| UE|0] SbytesZ X2 ELICE GlO|E{Qt HIOJE Ztols BH(SPACE,
0x20)0] Z7}E|0f HIO|E{E TESL|Ct

[LEgy = |

Ex) idd /7 BX 1D 2F
id=1 // BXl 1D 8¢
angd // 222 @F
ang= 7.49 -30.13 54.54 // 222 SE

434 QHHME Q7|/M7| X0 st M S5t

(=

rir
ox
o
rir
in
ojo

RQEMEQS WES AALE 27| glot S MO 2F¥US W, L7 LYt
a

"IERR(" Error Code " Error Message CR/LF

QF HAXl= # 4-58 ®XSH7| HELCH

Ex) aad
TERR(1): Undefined Command (hit "h" or “help® for help)

X 2R HAIX|= Dfzlel o HHE LRE MM 2F Ho|Lt 2= Cfst £&20| of

—
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"LICH

435 F7|% Ho|E S
A2l MAE REON S7|=t0 o3 H&EE|= HolHE Chaa €2 Z8s ZHELC
i) 3702] C|O|E| FZ: ('ss=1', 'ss=2', 'ss=4'0l A L)
8 bytes 1 byte 8 bytes 1 byte 8 bytes 1 byte 1 byte
xZ= [|O|E| | 2 (0x20) | y= H|O|E{ | 2 (0x20) | z= T|O|E | CR (0xOD) | LF (OxOA)
i) 6702 MOl ™&: ('ss=3', 'ss=5', 'ss=6'0l AL)
8 bytes 1 byte 8 bytes 1 byte 8 bytes
x% GO[E| | B (0x20) | yZ FIO|E| | 2% (0x20) | 2% HlO|E
8 bytes 1 byte 8 bytes 1 byte 8 bytes 1 byte 1 byte
xZ [O|E] | 24 (0x20) | y= O|O|E| | &4 (0x20) | z= C|O|E | CR (0xOD) | LF (Ox0A)
i) 971 2| H|O|Ef M&: (ss=7'Ql )
8 bytes 1 byte 8 bytes 1 byte 8 bytes
xZ OIO|E | S (0x20) | y= H|O[H | S (0x20) | z= GO
8 bytes 1 byte 8 bytes 1 byte 8 bytes
x% H|O|H | S8 (0x20) | y= HIO|E| | S (0x20) | z& HO|H
8 bytes 1 byte 8 bytes 1 byte 8 bytes 1 byte 1 byte
xZ= [|O|E | 2 (0x20) | y= O|O|E| | 2 (0x20) | z= C|O|E| | CR (0xOD) | LF (OxOA)
HOIHE EAStE EXE2 25F AW X277 BAIZH, ZXHE0[ 8bytes7t & M= 20
SH(0x20)0] MU0 8bytesE x| ELICE CIO|E2t HIOJH ZHol|= S9O| F7be|0f H|O[E
£ F2gutt 21 & XA Ee 0= CR(Ox0D)t LF(Ox0A)O| &L Ct.

4.4 A 2|Y(RS-232) HfO|H2| EAl

dMo| eEMESS ARS-232) EHORE Y MY HsELICH Al2Y EAL HAE
7ol WZUa & utolLiz| Ylutel WA SAS &M XYL
of M2 M| EXste 2EMESS ANAsY| et Al2IY SAlol Ho|dz WA Rxof B
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44.1

HFO|L42| T§ZI0| MA|X| L& (4th ~ 1lth byte)= CAN THZIO|A AFRE=

Hpo|Li2| mze| 7|e 2E

1St

QAR Fx=2t S

Lc}. TjZ A 2ol 13byte® THELIC
1st byte | 2nd byte | 3rd byte 4th ~ 11th byte 12th byte 13th byte
STX Length ) ETX
Device ID Message Checksum
(0x02) (=13) (0x03)

AT aZloM THZe Mt Bo| STX, ETXE= A9 A|Xtnt B olojst= EXt
Lengthe 1322 1HE O ASLICH

YLtk 2g|2a

Checksum2 3rd ~ 11th byte X|H 7tX|E H}O|E CHIE %t =
Cl. Ct2L CAO{Z EAMEl Checksum AAH O|X| 2

ZItof M TbyteTh F ot gL AL

=gk

char Checksum (char *msg,

{

int len)

char cs = 0;

for (int i=0; i<len;
cs += msg[i];

return cs;

++1)

}
4th ~ 11th byte 9| Message= CAN EMY A Q| HAIX| =t SUSHL|CT.

A2l diollq2| mizlofAM= CAN IHZI0j|AMQt 20| 2|&
gL C.

QIC|QH(Little-Endian)t Al o 2 Tl

njo
-

QEMEO| Zt2 AL WE, 1219l 4th ~ 11th byte X|H0| QX|8}= MessageZ of2fet Zo|
dstH E L L Command= H 4-49| Access Code 0x301f 1K} &= Object Type2 ETHo|A
Command& X Fdsiof FL{Ct

4th byte | 5th byte | 6th byte 7th byte 8th byte | 9th byte | 10th byte | 11th byte
Command Index Sub-index NUL(0x00) x 4
AM E|X| Q= 8th ~ 11th byte ¥0|= NULEX}O0x00)S X L|LC}
443 QHHME M7 9H

QEME S £ WM&, 7th byte X|H NXE 2
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Command= HE 4-42| Access Code0 2|8l 0x101} @REME &0 b= XTIOZ XM E|0{0F &}
O, O Ao XF QEMEQ| Zf(Value)2 ZHdetL|Ct
4th byte | 5th byte | 6th byte | 7th byte 8th byte | 9th byte | 10th byte | 11th byte
Sub- Value(INT32)
Command Index _
index Value(FLOAT)
Value F90|= QEMEO| EIY0| et HES 48 F LI
444 QHME QJ|/M7| QMo CjEt M2 8¢
QBNMES| S YL MI|7t 4B FRO|s 2EMEQ| ZH(Value)o| SEHOR SOHSLICE
IjZlo| #+H2 QEME MY QFHAYAML ZE&LICH T Command= E 4-49| Access Code0f X
AIEl ZX 3 0x200|Lt 0x40% BjLtot Object TypeOf BH= x3to @ ZHAE LT
4th byte | 5th byte | 6th byte | 7th byte 8th byte | 9th byte | 10th byte | 11th byte
Sub- Value(INT32)
Command Index
index Value(FLOAT)
M= AFEXZE 22 240 HEE[X| H2 5= U7 W20 ArgXtel REHMEE gi= FwI of
L2t QEHMEQN M7 @F0| SiME SiT REMES| gtg SHELC
445 QBEME Q7|/m7| o HE ALY ST
QBEMES| L2 AL A7| I WIS MM R¥US O, 2RI} YMss F2L O
I Ze Hajol 9F 30| SopSLC
4th byte 5th byte | 6th byte | 7th byte | 8th byte | 9th byte | 10th byte | 11th byte
Command | Error Code NUL(0x00) x 6
ol A

QF MA|X|= & 4-50{ LtEFLE

x| oo

U O Error Codelt

446 =7|3} oo|E

[= )

c2e =73
Sk

OXFOZ AFRSHL|CH 12|D H0|Eo| &

HOIHE

HE
Hot7| 93t 2
ZRE 7

=

Hr

LICE Al2]E HtOlH2| Tzl 2F HAIX] &2 HEE
gtshEL|CE O2|2 Commands 0x800| HhahE!L|CH

TZ0|H, CommandE 7|3} HO|EHYS LIEHH=
Sl= 1lbyte 37|2| IndexE 7Z}E!L|Ct.

4th byte | 5th byte | 6th byte 7th byte 8th byte | 9th byte | 10th byte | 11th byte
Command Index Valuel Value?2 Value3
(0xFO) (INT16) (INT16) (INT16)
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Index O HE G|O|EQ| Z/R= & 4-62 EXZSHA|7| HHELICL

Index0f M=l S7|3} HO|E{e] ZF0| e} Valuel, Value2, Value32 ZtZ} xZ, y&, z% 7145 &
Lt Zt5 =, ZbE, 7] OO[E 7 EUCh ZbSEL 458, Z4E, XH7| g2 WRHS=Z 32bit d
H(FLOAT) R EMEX|C 57|35} HlO|E{2 M&E W& 22 1000, 10, 100, 102 Zaf 16bit H4
(INT16)2 HISElL|C}

[

Valuel, Value2, Value3& 7t X ot Z&E, 242 2%

rr
inl
dlo

HetA S AHESHY| BHEfLICH

— 1

s xHF yHF, 25 VL = Valuel,2,3/1000
o xH, y&HF & 45 Valuel,2,3/10

o Q2E{ZK(roll, pitch,yaw) = Valuel,2,3/100
o X, yH, 25 X}7| = Valuel,2,3/10
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5 AHRS Ul fE2|E|

PC 7|EF9| AHRS Ul(User Interface) K EIZ|E|l= F22 CIREE 80 AR 7I5ELICL O] =21
2 FAAXQ GUIE MSstH, J2f= 9l 3D J2{EHo= MW-AHRS HIO|HE ZLHY o1 &
gLt

51 AZEQof CIREE 9 A
5.1.1 A|AH!I QFAFSH
O SEZ|EIE M3Et7| M Creat 22 PC &40 WaghL|Ck:

*  Window XP/7/8/10 32bit/64bit OS

« 10MByte| HDD 0{Q&7t

«  1GByte O|Af9| RAM

*  A|2|¥ COM(RS-232) LE
AHRS Ul RE2|ElE TIB0| SEE0f Xl &L 0 RYREIS CHRRES| IshM PCE
OIE| L0 A1 E|0f YOjof EHL|C.
% AHRS Ul REZ|E|S RS-232 ZES S8 AFP XUsH CANS S 9Z2 A8E + ¢
st

Ul #E2[E| Z2J-2 MW-AHRS THOEHO[X|OA CI2EE S 5 ASLICH

* AHRS vl ZHOHI| O] X|: http://www.devicemart.co.kr/1310790#review

513 A3
AHRS Ul RE8|ElE X IPH0| T SIS AXS E B0 0] Ut AHRS Ulexe THAS
s ELIC), T8 51004 0 SEElY § AF HBE BoiFD gL

O SEZ|EIZ 2HIZH Ar23I{H MW-AHRSI} PCO|l COM ZE(RS-232)2 S AZEE0f
OfoF LCt OFX| o™ REIEQ 2E 7|50 g%t HX| &L

X AHRS Ul SEZ|ElE A2 HHO|EE 4 YALICL WM AFBAHE A HHS 2QIsln
AF817] HERLICE
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52 Ml A

AHRS UI 2340 HQl otH2 7hEEet 4Kk, 7| HA]

A R=2
HA =2

Mol 2| Z(roll, pitch, yaw)& 3D A2z EOFE FEZ2=2 &L

Jejz=2 BT E20 A

‘321' NTREX - MW AHRS User Interface - ##.#COM3 (115200 bps)

Gyro. Scale: | 720°/100 ~ | Accel Scale: 2g/1 ~ | Magn. Scale: |[100pT/1  ~

72
54
i6
13
0.0
-1.8
-36
-5.4

Rotation Rate [*/s]

-2

Acceleration [g]

100.0
75.0
50.0
250

0.0

-25.0

-50.0 [

-75.0

-100.0

Magnetic Field [uT]

Time:

MW-AHRS Data

Rotation Rate [deg/s] : |
|

Acceleration [g] :

0.000,

0.000, 0.000

Magnetic Field [pT] :

0.00,

0.00,

|
Euler Angle [deq] : |

-1.11,

-0.19, -0.04

Temperature [°C] :

Configure Calibratie

Disconnect | Export Records

41.7

: Reset Euler

Select Data

NTREX MW-AHRS
UI Version 2.02

Exit

gl 5-1 AHRS-UIC|

H

tH 2t

180 % He MESR RHELL g2 2

* [Connect / Disconnect] - MW-AHRSO|| AZASIHLE A
Ct O] & dEl= EZELICE XtAMeh 82 53 HE E=
)

e [Configure] - MW-AHRSO| Zt= 1A miziO|EE Mo

2 54 243 ES Y=oH| BELILCL

e [Calibrate] — 7}=E, X}0|2, X}7| MAMo| |2y oM mZtO/EE
St7| HRELCH

| Ct.

|= HIO|HE WYLZ 7|8SHAL 7|22 T2
dEl= E=2EUCH

g2 55 MM 5EU EF H2 &
e [Reset Euler] — Euler Z+=& 022 Z|Al THL

AA'

*  [Export Records / Stop Recording] — ==
=

LICt HES £& [MjOict o] &
o [Exitj- TZIAWS ZZtL|C}

43

HE2l 7[sof gt &

Mg 3o

FLCh

22 SEYLLL HES +E Mot
Hz=5t7| BHEUCH

ot FFS UWELICHL AAMS LHE

e RrMist



=

STl a2 HolM EAX|ls dAMoM AEM, XM, St 72 YIS BEAISHEL
|

2 oty - 4o 37| WS EAIFLCL MAT Y As

of olef 2502 Bt ULk

© OXFM RS ) - 2%zol A7jo WS EABLICL WA SNt B UsE
o 37|of utat Steol Zoj7t AHELCY,

. ohEM Fe UG - X AYIFel 37|t U

mo
H
>
o
i
Inl

53 oZ

B9l SBOfA [Connect] BIEZ 2B MW-AHRSIH Q7| Ho| 2 FeE S0

rir

Connection CHZ}AIR}ZL ASHEIL|CE

Connection X
COM Port : |WW.WCGM3| v|
Baudrate : | 115200 v|

12l 5-2 Connection CH3}AFA}

7| COM ZEQ} EAER ZEHX| IDE MASHLLCH Od2|1 [Connect] HE
ch Bt Ul Z2ao| 43X

o
7} EFS|I MW-AHRSIF GZAES A|E3tL xy
HESZ HHFLD O oM +iEl= 7R, 455, 4= O

=

[Connect] HE 2 [Disconnect]
OlHE HA|Zte 2 HAIZL|C]
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X HE B3l Al 7|2 SA&SEE 115200bps 2 MHE|0| AZLIC

54 4%

o el =2tHOA [Configure] HHES +2H MW-AHRSS| HE HA|QF Oi2t0lE 27, 3 HEO|

7ts3%t Configuration CHstAMRIZE ABHENL|C

MW-AHRS Configuration x

Device Information

ProductID : |MW_AHRS Load Factory Default
Firmware Version: |2.02 Reset Device
Hardware Version: |1.00
| Apply & Flash Write
Communication Close
Device ID :
. . * CAM Bitrate & R5-232
CAM Bitrate : | 1M
v Baudrate are applied after
restarting the device.
R5-232 Baudrate : | 115200 v
sensor full scale
Gyro full scale: | 2000dps w | *The changed value is applied
after restarting the device,
Accel full scale: | 18g v
Synchronous Data Transmission
Transmission Period ; | 1000 ms {1 ~ &0000)
R5232 Transmission Mode @ |1 -Text ~ | at startup device.

SelectRS232DataType: [ JAcd. []Gyro. Angl.  []Maan.
Select CAN Data Type : [ JAcd. [Gyro. [Jangl. []Magn.

Kalman Filter for Euler Angle
Accerometer Yariance : | 1000 {0 ~ 1000000, 0 - Disable KF Update)

!

Magntometer Variance : {0 ~ 1000000, 0 - Disable KF LUpdate)

* As the variance decreases, the correction factor for the angle increases.

12! 5-3 AHRS Configuration CH@tAMR}
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541 Y HE
CHE-2 MW-AHRSO| B&g 2U7| §I3t HEO Csf LyetLick

* [Load Factory Default] - MW-AHRSS| 2= LiZt0|HE2 SEESIA| =7| 41 42
gl 8L
* [Reset Device] - MW-AHRSE AIZEQO{HOZ R{A[Z} ©FL|CH
* [Apply]l - HZE m2t0lHES X85l Flash Memory0f| X Z&HgtL|Ct.
4 &

* [Close] — Configuration C{Z}AXIE EH&L|LCE

Factory Default 452 ® 3-1°| Default €2 &=x}7| HEFL|CE
5.4.2 Device Information 1 &

Device Information J120|A= CI21F 22 HEE HA|gLLCH

«  ProductID — ®|Z9| IDZ EA|SIL|C} 07| A<= NT_AHRSO| HEA|ElL|C}
I

*  Firmware Version — ZX|9| EHQO| KM S FEA|BHL|LC}
» Hardware Version — &X|Q| }EQ|0| H{AMES HA|TL|C}
5.4.3 Communication 1 &
Communication 1E0|AM= MW-AHRS Mo EAIDN A= Of2f0|EHE MH™ETHL|CH

. Device ID — &X| IDE AN, 0| 4+E 05 E 2557HK| 4™ 7t=
e CAN Bitrate - CAN EAl £ E MXH
. RS-232 Baudrate — A|2| € (RS-232) EAl =5 &5 MH

Device ID= CAN HA0 HAE HXE #2St=0 AFEE LICHE E3F RS-232 HEO[LH 2| SA10A
T X IDE ZEH AdMet SAT = QIAELCE 2|1 StLtel S41 MZ20o HZE A9
Device ID= E 5 Efzjof ekL|Ct.

HE x£7| 83 {Zt(Factory Default Value)@ 2 Device ID Li2t0|H= 12 A™E O JUSLCL O]
= 13 255At0[9] gfe2 HAE == YL ES OIAHIF &[= PCLE OO|AZHEEEZQ &
X| ID2 02 2Fst7| 2o, MMMz 02 ALY == 8l&UCh PCLE OO|ZZ2HEZZ0|A
CAN O|L} RS-232 ZEE E&|f StLto| MAMEF AHAAS= 42, O] ¢S H

— —
US AFESE g eis Ut

g

BoHA| @1 7= 23

¥ CAN Bitrate?}l RS-232 Baudrate ™S HZATHAL, HAZ L2 Flash Memory0|| X %s}
1 HME TAIZF Stojor HAE o] HEEL|C
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5.4.4 Sensor Full Scale 1 &

Aolz 8l kR Mol £ #eE 2FYLICL Z4 Mo siFste 5 g =4 8%
H 2 #¢° HolHE =53 + UAXNT HolHe| sjd=s BOULILE Sz 58 HAS
A 28g+F HolH s HOMXXT 5T S HO{LE HOIHE HeL7HA €Y

c}.

*  Gyro Full Scale - Xt0|2 MAQ| &%

O [=]
e Accel Full Scale - 7}&=&E MAS =1 HQE MHH™HBIL|LCL.

5.4.5 Synchronous Data Transmission &

Synchronous Data Transmission 1E0|AM&= MW-AHRS dA7t 7Moo 2 MMESt= O0|He &
7 3 WSEFIIE AELLL

e Transmission Period — 7t& 5, Z+&E, ZHe, X}7| O|O|Ee &7 M& F7|E 273

e RS232 Transmission Mode - X2 7|7|& A|ZtE o] RS232 914 mE MH

* Select RS232 Data Type - RS232 A2 M&L|= 57| HO|E SFE AH
+ Select CAN Data Type - CAN ¢IZZ M&E|= E7| OO ZSRE MHA

=7|3} G|O|E{2| Transmission Period= CANO|L} RS-232 ZTEZ S7|3} HO|E{(2KH0| gO0E F
JIMoz FBEE HOENE HesHe X712 ML 0 829 MHZES AHRS-UIA

E I_O = =2od = O HATT
OlHE &ioj= F7I0| S¢S OIXIX| @EEUCH UIMM HOHE S0y oz MYsts F
7l 33msz EEO A2H, HALS YSHCL O F7|s S4 ZEQ| {&0f o2t §H =&

I 4 Lt

5.4.6 Kalman Filter for Euler Angle 1 &

Kalman Filter for Euler Angle 120X Z'TtZEO| O|O|E g¢tnt 2= M™E $H|Ch

—

e Accelerometer Variance — 7} X MAQ] BAF M%

«  Magnetometer Variance — X}7| MAQ| &4

Accelerometer Variance= %._TEHOHM AF23SH= RI0|2 MAQb 7t E MASl =X Oo|H 0| Cf
ot YEEE drf¥oz AEYLLh Aol HAMel 242 12 PR AFLCHL 21 ThE
£ MAfo| EAbg 1 ~ 1000000 AO|o| ZteE ZHBoR MOfHO XY HUZES MW E
LICE Of7|M 240l HX|A = OPtF FHFYOO|E Lo0|=F EO| Zastn UACh= 2|o|7t
ELLE 7t WMo 245 IAGHE SHIEE0 Qo E85= Z4=2| H|E0[ XOotgELCt
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SO 2 AASHH H|E0| HX|[A ELICH

MW-AHRSMAlO] 3|2 e 8l JlmEsh 34 Igots Ro| ALSsHs FRols
Acceleration VarianceQ| 4t= IAA|SI0 7tH=0| o8l Zt=7} EO-IXIE ME EO0|AHLE 022

278510l =0 HPS HOtop ghifct Bt Mol 2|H0| A LASH=H JtEEs AKX @
o

B% Acceleration Variancel| 7f2 &HH 510 SHIIEE0 Qs 247t O w2 HE22 ¢4
|E E|=F StO{OF ThL|Ct.

o

55 MM SEU B2d

ZtEEQE XHO|Z2, Ap7| MAMO| = gts oW MAMel ng E4ur FH 2k Bist S0 g
= H*Of HeEl gho] ZYE UL Kalman filter7} A4tdt= ZH20| YREE =017] fIiM=E 7%
Zof A& PO ZHH O|2sh XS0 BYE0oF Lt

MW-AHRS MAMOIM AMESHE 278 m2t0|He Chgid 25Ut

—

1) 7b&EQf Zt&E, X7| H0|E{ Q| temperature coefficient
2) 7H5ERb A&k, X}7| H|O[E Q| biaset scale
3) 7tEE MAQl ZEO Ci$t gravity rotation matrix

o] =1 %%QI temperature coefficient= AF2XI7F E8E £ QSL|CE O] Zt2 HE MAAl A
Ate[O] OI™E 2R Z=ohELCH SHX|TE 22F 32 E7Y(calibration) FEE HASY ALEXZL

XM BA 7bssch

07| M= AHRS-UIE Abgeh MMl 2 S ZXof CHEjA SAMSHA 2Lt T3

a
5-49t Og 5-5 a8 5-62 A&k MMt JhEE A, X7 HAMe| F8 gt E8%ts 1
HoELc

AHo|z AN, 7tEE
of e oHE =g
A guek a2 e

M, X2l MIMZEEH g2 gtols dAe
SHCH HE MY A SO
g0 U2 HrolojAot AHYS HFELCH

x Io

al
ot U
E
=

AO|2 MMEEEO =X Zf0|A biasQt scaleES EHSIEEIE A|ZH0] X|LHof M2 O/ASHA E
2ITEJH YMT & QUFLICH Ol HOR Y1250 =461 Lok
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Angular velocity
—>

Gyroscope

Coefficient

Temperature

2l 5-4 22 9| bias®?}t scale 2 t™
MXMZE PCBO| 7| 20{T HEfZ O E E|AL} PCBZF 5% Z2f| Q0| 7|20{T HEf=Z Of
LE E|l= 42, MW-AHRS MM7F =EHE2 QX|StEELE Kalman filter7} A AtsE @ Q8]
2 = UASULCL Ol FHIIEE Wako| 47k 7207 HEjoM 25 E-SH7| I

r
i}
o

2 [21et 2ME YX[5H7] 8= MW-AHRS MIX7F =HO0| £[AS Of 7tE5E HEI}
0,0, 1)0|] E|=2 HX3}0j0F TL|C}. O]= 12! 5-50{ A Gravity Vector Rotation MatrixZ 7}& &
HEO| =5t 27F5HA &Lt

JtEE MME XO|2 MAQb OHEZEX|2 A|ZHO| X|Hof et OjastA AAH Yo we = A&
Ch O] HSR Y1z|E02 HASIH EL|C

Acceleration
Accelerometer

Gravity
Coefficient

Vector
Rotation
Temperature Matrix

2l 5-5 7} £ 9| bias?} scale 2 1™

ChE 38 5-60fAMet Z0| Xt7|'dM= Ehed| biaset scale 278 PFEH AX|A & L L

Magnetic field
Magnetometer

Coefficient

Temperature

2! 5-6 X}7|9| bias®} scale 2 1}H
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5.5.1 Zz|Eg|o|M CHZ}AKE

0l =tHO|A] [Calibrate] HES +ZW Calibration Cista&d A7) A& ELIC.

Calibration Dialog >

Bias Scale Temp, Coef,

Acceleration X - | D.DDEE‘38| | D.998418| | D.ununun|

Acceleration ¥ - |—D.0125?D| |1.nnnz4?| |D.nnnnnn|

Acceleration Z : | 0.051n11| | 0.993395| | n.nnnnnu|

Gyroscope X : |—D.DIEEDE| |1.nnnnnn| |D.nnnnnn|

Gyroscope ¥ : |-D.DDBB?4| |1.uuunuu| |D.uuunuu|

Gyroscope Z : |4:|.n15492| |1.nnnnnn| |D.nnnnnn|

Magnetometer X : |—31.26n94:| |D.95314?| |D.uuunuu|

Magnetometer ¥ : | 4.199m?| | D.993895| | D.DDDDDD|

Magnetometer Z : |53.230[:83| |D.?63814| |D.nnnnnn|

Fuoll Pitch Yaw

Gravity Vector Angle : |—D.132‘332| |D.343?GD| |—D.38144]D|deg

Reset Calibrate Calibrate - :
Calib. Data Gyro. Accel. Magnetometer

112 5-7 Calibration CHZHAFR}

il
ojo
rlo

71 2ot HEO CHol etk

Of

Ad|=22old Ipgs Y

* [Close] — Calibration CHS}AAIE E&L|LCH
¥ MW-AHRS ML= XIO|29} 7hSE MAQ| AUt HO|O|A7L HHEE|| FSHEL|CE 18

D2 YUt MME HEaPE 210| HIZ AL87tSELICH WY ME2 H7(calibration)dofd 2L
of 2ol gt XiMiet Wiat Bxp S XI5 el SHAI7] HERLICE
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5.5.2 Zt=r 9| bias
ZtE5 50| HIO|O{AE AASHY| 25 BHA MW-AHRS MIME Futal 20| HHEHor Xof +=HS
SX|SEE MK3tD BHO| AME|l= =0t SX0|X| Y2 NAEL|CH 12|13 Calibration CH3}

A XEO| [Calibrate Gyro. Accel] HES F+EL|Ct

HIO|O{AE AASte IFE 2 9F 2X™E AQK|0, LED7} W2 F7|2 ZEAM E7F ni2ti0|HE

A4St D USS EA[SILICE MW-AHRS MME 2X50H M Jjo| Zt&z MM =3 HO[EE 3
Hotn Eads WO Z4HE2 HO[OAE Attt o Mf MME SHO|AL =|HSHH Hi
CHEILICt

2ol HO[ojA B IPHO| YEED Calibration CHSIAIRIOIA] CFS TZojAQt 20| EHE
20| S2M W2 mAIELICH

Calibraticn Dialog it

Bias Scale Temp. Coef.

Acceleration ¥ - | n.unﬁags| | 0.993413| | n.unuuun|

Acceleration ¥ : |4:|.0125?u| |1.uunz4?| |u.uunuuu|

Acceleration Z : | n.nsn994| | n.993912| | n.nnnnnn|

Gyroscope X : |-u.u15555| |1.uunuuu| |u.uunuuu|

Gyroscope ¥ : |-u.uugu19| |1.uuuuuu| |u.uuuuuu|

Gyroscope Z : |-u.u1553a| |1.uunuuu| |u.uunuuu|

Magnetometer X : |—31.25u94:| |u.95314?| |u.uunuuu|

Magnetometer ¥ : | 4.199?o?| | 0.993395| | n.unnnnu|

Magnetometer 7 : |53.230U83| |U.?‘63814| |u.uunuuu|

Faoll Pitch Yaw

Gravity Vector Angle : |-u.13n52u| |D.3498?B| |ﬂ.3314uu|deg

Reset Calibrate Calibrate
Calib. Data Gyro. Accel, Magnetometer
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2] 5-8 Z+£ 29| bias B ZIb HA|

Foix HioojA BH FHUS s Ho|
R0 S2{FO{0F ot1, HROJO]A HH FY mE MME SX0ALE MM
of QhgLic

AEE0 AHE2 MW-AHRS HIME x vy, 2522 212} 360° 2|TSIAS Il 585 = A5
HEUS M8t AL
s

ALterLCE BHA x&F 2445 AH LS 27| s MME ofef Dga &
St=& getn 22 EES 2o s4Ch 2| Calibration CHztedAto
[Calibrate Gyro. Accel] HEES =8| E™EAS ARt Ct Ol MAME= z=2 29| Zte HQ|o
Oiot x=7[7t2 2ELICH

Z

2 30x O|Lfof x=E 7|EL2ZE 360°TtF HHS| L CHroll 2|T). 2|¥Y M 2T =0
SOXIX| R=F Fols{of ot 2|TO| k2 AlA WEkO|EH HHA|A eo|E fatetL|ct 3™
O] ELt1 MAME CiA| X0 W™SAH 1™t = [Calibrate Gyro. Accel] HES SFEL|CH O
HH MMe 7|30 AT Hlws x=(roll 2|H)el AAHYE ALt ok o 12 30x O]
Lol ~A=|OfOF otH, ZHEEo| A YU0| dZHLZ ALtEl HR0= LED7t 2252t 7T El
£ RAISICHZE CHA] ZEH0|A gLt O|FEA x y, 25 & x52| &7 0| EFE LT
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o
2 gtHoZ vy

L1 [Calibrate Gyro.
Accel] HES §E1 E’S% A|7£.F°,=,H_|Ef. d=zy 3 CHpitch 2|™). 22|
1 CtA| [Calibrate Gyro. Accel] HEZS FEL|ICL O2{H MA= 7|40 gL 72t0] XAI2EH
pitch 2|Ho| A7 LS ALSHA EUCh ZAHEol A Y0 48Kz AitEl 420= LED7}
2EF0 ATYEE FAISIEHZE CHA| ZEF0|A| &Ltk

=|=—|—

ofgfel Ae Zt&Eol yx AAY 2 IPY0| A= &1 LEMQ| Calibration CHSIMAS HOIE
LICH Ehs JEoAe 20| 2FE a2 s24 =N2E EAIELH O

Calibration Dizlog X

Bias Scale Temp. Coef,

Acceleration X - | U.UUEEEIS| | 0.998418| | n.ununun|

Acceleration ¥ - |4:|.0125?u| |1.uunz4?| |u.uunuuu|

Acceleration Z : | 0.051295| | 0.993515| | n.unnnnu|

Gyroscope X : |—U.016132| 1.000000 |u.uunuuu|

Gyroscope Y @ | -0.008965 | 1.014169 I 0.000000

Gyroscope Z : |4:|.u14433| |1.uuuuuu| |u.uuuuuu|

Magnetometer X : |—31.25n94:| |n.95314?| |n.nnnnnn|

Magnetometer ¥ : | 4.199?o?| | 0.993395| | n.unnuuu|

Magnetometer Z : |53.230U83| |U.?'63814| |u.uunuuu|

Foll Pitch Yaw

Gravity Vector Angle : |4:|.101923| |U.3?6162| |41.3314uu|deg

Reset Calibrate Calibrate
Calib. Data Gyro. Accel, Magnetometer Cloze
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8l 5-9 & 0| y= scale E Zf HA|

ox
2

[
-

JIELR Y Weyaw 2F) &7 AF0AM 20| MME FEY A
TIAsof LICE J2fofzt MM E =d| 360° 2| =+ UAA gLk z=
A

o
ALY GAl x yHOIM SRS YT SUH 252 JFOR 2T

=2
=

o

[
-

5.5.4 7} T 9| bias 2} scale

bS5 E0l HIO[OjAQF A UL X7 BEHO| FHO| 1git= AMHES 2850 ALtELTh BA A
ME +zx0| /I ot & Fitnt 22 BES 2o gL ot d2|1 Calibration Cf2tefAte)
[Calibrate Gyro. Accel] HHEE SEL|Ct MAQ| LEDE 2X S0t W2 £ Z Z48EQIL|ICE CHA| Al
A9l -z=0| Q& TSIEE diskg 180°k= 3™ 3} 2|1 [Calibrate Gyro. Accel]

o
g =2t ol MAME zZ02 A8l =

H =

= A HA7bS 2O A|Oghnt Hags SELOL O
2l 3 ZEE USZFH 2500 it 7hEE M| Ho|ojAe AFHYUS A LrRtLC.

1o 22 WFE +y=at -yx, dE[d +x=D x=0| siME HARLCE O]t 20| 7H5E
O| HIO|{ALRL AFH YO AAMES M = 6H MA Q| RTFS HIFYZFO [Calibrate Gyro. Accel.] &
YErYol Hagh

CtS d82 7529 z=0| CHet biast scale 27 00| 22 &A= {2l Calibration CHzta

o
Aol EAElE WEYLICE T xLt y=0of CHoto] SUSHRACHH xLt y=0f LYt biaset scale gf

of &2 Moz m#AlEl= A2 = = AU
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Calibration Dialog *

Bias Scale Temp. Coef,

Acceleration X - | 0.005598| | 0.998418| | n.unnnun|

Acceleration ¥ : |-u.u125?0| |1.uun24?| |u.uunuuu|

Acceleration Z : | EI.IIISEIEB?| | n.993|:u:|4| | n.unnnuu|

Gyroscope X : |-|:|.|:|1m59| |1.uunuuu| |u.uunuuu|

Gyroscope ¥ : |-I:I.I:II:I‘338I:I| |1.Dl4169| |n.unnnun|

Gyroscope Z : |-|:|.|:|15|:|3?| |1.uunuuu| |u.uunuuu|

Magnetometer X : |—31.25094:| |u.95314}'| |u.uunuuu|

Magnetometer ¥ : | 4.199?0?| | D.993895| | n.nnnnnu|

Magnetometer Z : |53.23una3| |D.?‘63814| |u.uunuuu|

Faoll Pitch Yaw

Gravity Vector Angle : |-EI.-13EI-13EI| ||:|.4+3125| |-u.3a14uu|deg

Reset Calibrate Calibrate
Calib. Data Gyro. Accel, Magne tometer Close

2l 5-10 7} E 9| z= bias, scale 27 ZA1f EA|

555 7H&E HM Hol 7|20

tEE A FHel 7|20t AEs HEE0| scale AMat SAIOf +>HELCE SHX[E 7h&E 9|
HIO|O{AQF A YO MM EFEOOF 7hE= HA EHel 7|20{FES SHEEA Adg = A7
=0, 55429 [ 1ol X o |E|ojop rLCt 2|1 55479 EAt St BAE
o O ASHHE It A "ol 7[20T 48 Ao SHEA 25 EL o

Cte 22 7t&E MM ®ol 7I201-E 2H85H7| &% roll, pitch, yaw Zto| A4t0] 2ZE|RAS
o] Calibration CHS}AIXIO| EA|L|= LHEQL|CT

55



Calibration Dialog *

Bias Scale Temp. Coef,

Acceleration X - | 0.005598| | 0.998418| | n.unnnun|

Acceleration ¥ : |-u.u125?0| |1.uun24?| |u.uunuuu|

Acceleration Z : | EI.IIISEIEB?| | n.993|:u:|4| | n.unnnuu|

Gyroscope X : |-|:|.|:|1m59| |1.uunuuu| |u.uunuuu|

Gyroscope ¥ : |-I:I.I:II:I‘338I:I| |1.Dl4169| |n.unnnun|

Gyroscope Z : |-|:|.|:|15|:|3?| |1.uunuuu| |u.uunuuu|

Magnetometer X : |—31.25094:| |u.95314}'| |u.uunuuu|

Magnetometer ¥ : | 4.199?0?| | D.993895| | n.nnnnnu|

Magnetometer Z : |53.23una3| |D.?‘63814| |u.uunuuu|

Faoll Pitch Yaw

Gravity Vector Angle : |-EI.-13EI-13EI| ||:|.4+3125| |-u.3a14uu|deg

Reset Calibrate Calibrate
Calib. Data Gyro. Accel, Magne tometer Close

a8 5-11 7k&= MM FHe| 7|20 A= AL Zup BA

5.5.6 X}7| MIA{Q| bias 2} scale

B MA X7 A21Eel 37]= 20 pTofAM 80 T Z=0|H ot=2| F 50 pTYLICh X7 Q]
HE2 A2l dMel &8 ol X[ R7IF 271Q 50 pT7t EHES =FeUCh X7 HiA ol Bt
ojofAet AAHYE X7 At7|Fel 7|t Yoz 27| M0 ZEL A4, EH = &0

= Y20Mes SBEA 27380] ZX| gLty 5=8 MAME X A7[Fel 280o] gle 8
ZHOll A =ABHO{OF fLLCH.
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=

scale 2™

MZxom B HQ LEDE 2%

o
SIRICHH LEDE 2= =S¢ AT HEIE &
PS

=ZMNE BA|FLCL

¢ A%

11 Calibration CHz}&HXEC| [Calibrate Magnetometer]
oF WE K= ZHO0|FAM X|FAt7| H|O]H 2!
2 $HSO0F BOR £OR TI Y MAMES 0 YHOR HIIE
= #3E HOHZRH Z 59| Ho|ojAet AHYUS A LhetLC.

EaPN|

=8 SYS BAZLCL
H

SEHE FAISICIZE CRA] ZEF0IA L
X|SICt7F TRAl Z8tOIA gLk Ap7| A

40| 2Z &M Calibration CHRFMALO|A CHE OZO|AQE 20| EME

Calibraticn Dialog x
Bias Scale Temp. Coef.
e e | u.nuu| | 1.nuu| | u.nuu|
Rl T | u.nuu| | 1.nuu| | u.nuu|
Acceleration Z ; | 4::.n50| | n.991| | ﬂ.nn1|
Gyroscope X : | U.Ul?_| | 1.nuu| | u.nuu|
Gyrascope ¥ : | 4:.013| | u.gg4| | u.uuu|
Gyroscope Z : | U.UUE| | 1.nuu| | u.nuu|
Magnetometer x:| | 24500 | | 1w07|{| -0.019|
Magnetometer ¥ : | —1.E-5IZI| | 1.|:|E.2| | 4:.019|
Magnetometer 7 : | -1.2?5| | |:u.943| | u.n:r'z|
Roll Pitch Yaw
Gravity Vector Angle: | 0409 | |  0.142| |  0.000 |deg
Calibrate Calibrate
Gyro. Accel, Magnetometer Close
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2l 5-12 X}7| MA Q| bias?} scale 2 A} HEA|
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3XHR SN SH Q| IX[LE XM
LICt ot SHQ| XHME BEHSE

oF Cheh zteA/2H YyS2 08 S8 202t SETO0MM 2AHEO AFE Rl ASLICE

=

07| M= MW-AHRSO|A] AFESH=
=

x
i
S8EO FHEAZ SHEA HHY 4 UAEZ BY

6.1 ZtEAQl 2|H
6.1.1 ZtEA

3XHE SUHHOIM AEElE xyz ZHEA = xy BUO| Ofst z=0| gheof mat 2&ZHE A (Left-
hand Cartesian Coordinates)2}

@ 228 A (Right-handed Cartesian Coordiantes)7} 74 9| g L|C}.
MW-AHRSE= 2E&EEAE AHEE

FLCt.
Left-hand Cartesian Coordinates Right-hand Cartesian Coordinates

Y b

Z

» X
X /
i
a3 6-1 REE ZHHEAL Y& ZEA

L|C}: bodyo| HZEI Hizk

=3

AIskS +xH2E FLCL 1d2[1 bodye| QEZ WIS +yH2E FUY
Ch. MW-AHRSE QEXZIEAHE ARS|7|I{20| +z52 bodyo| 9|Z(dts, MA) gieko| = L|Ct.
6.1.2 Roll-pitch-yaw 2|H

Roll-pitch-yaw= F=2 &SFO0FOA H[A7|| 2[H S 7|2 W AFZE LT MW-AHRSOA ALE
2l roll-pitch-yaw= Ch2 O&l0 Z&L|Ct
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8 6-2 MW-AHRSS| @ E&EIHA|Q} roll, pitch, yaw 2|

Bodyo| 2Z XIHEAE 7|HICE x=QE9| 3ME roll, y=2 29| 3|™ME pitch, z=2 29| 3™ E

7|
yaw2 Feolotn, 2| etz 2 o +0|A Ut = O HhA[A Lot

QUB| Z2 ¢(phi), O(theta), ¥ (ps)Z FE2E M 29| ZEUCE HEA|SH=H|, LEHX o2 3| M}
= H0| J2glo] H W 2Tt 242 phi, & BW 2T 2442 theta, M HW TS 22 psi
2 Folgurt X o7|Me x=2 2 |Tet 242 phi, yHo 2 3PS 42 theta, 2522 3
Mok 2t2 psi2 ™olstLCt.

o QUPZ} F TS M 2B (Y )—yE(0)oxE(¢P) B

XFOIX U Z JTHE2 IW =M0f w2t Zapvt ZF CHEI|HE0 FolshAM ArEsior g
L|ct.

621 QUHZ(zy-x M) UL W

EIZHEA 0| CHet MW-AHRS AIMEEA O 2| Zit= ChEat 20| ALHE L
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I R

I
2. ngxtEA

3. BMIEAEZ - d . (¥)
MW-AHRSZ R E 9l2 M9l 3™ ZtzEe 2URZH(¢, 0, v)22 EAZH, 2Y2{2g 3|3
& & (Rotation Matrix)=2 #H&te M= z-y-x5x &MZ 2TS{OF SLICE SHHEL2 LtAAQIAEH
(Direction Cosine Matrix)0|2} £ 27|= T L|CL CIE2L M HES AHArSH= AlQL|Ct
R, =R, (¥)R,(O)R,(¢)
cosédcosy singsin@cosy —cosgsiny  CoS@Sin @ cosy +singsiny
=| cos@siny singsin@siny +cos@cosy  CoS@sin@siny —sin g cosy
—-siné singcosé cos¢cosé
1 0 0 cos¢ 0 sind cosy -—siny O
R,(#)=|0 cosg -sing| R (0)=| O 1 0 R,(y)=|siny cosy O
0 sing cos¢g —sin@ 0 cosd 0 0 1
622 3HWUS oY{Zoz WY
= A

S REZLE QARG AMY + ASUCH T8 AojM ABEE = 82 RO |
s

Che @Yzt Aot

rir

HE2 z-y-x 2HO| il =& MSYUCH

) 07t (712, #12)Y j:

w =atan2(r,, 1, ),
0 =asin(-r,),

g=atan2(r,, ;).
)y 07+ (12, 3x/2)Y wj:

Y= atan2( 210 11)
0 =asin(-r,,),

¢ =atan 2(—r,,, ;).
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6.3 HE{L|Q

#HE{L|9f(Quaternion; AtRI)2 SHo| BIFOILE W BFolH ot 452 WU S3l
2Up| 2ol AMOIH LMSHE HH2(Gimbal LockTt 22 2F SANHES F=ot7| Aok He
Lioig AFELICH D2ln 9ol A4S AFBSH MM Hlef 4740 AL ZHHSHH H

|
g & AL

63.1 7|2 4%
HE LS 3719 #HE 240 StLto| AZet @42 FEELC
q:{77’ 8}:{77’ gx’ gy’ gz}

O7|M n= HEHLUAS 2zt 420|1, e=(¢g, ¢, &) = HEHLINHC HE J2YLLC,

Unit Quaternion:

FHE Lol 37|7F 1 I R ELIA(Unit Quaternion)22 £FL|CL Tl FHE L2 FHEL

2o &m(norm)2 LI50f A AtghL|Ch

q
q —_1
"
Product:

HEL O 52 CtSar 20| ALtgtL|Ct
T
a,9, ={mmn, —€ ¢,, me, +1,8 +¢& x¢g,}

FHEHL QS 52 F S R, R,2 & RR, 3t Z2 oojgLct. J2|1 FHEHL 2l Fof
G )

oot 92 JESHA st (9,4, # 0,0,
Conjugate:

HELIQQ| conjugate ¢ & CtSat 20| Folg Lt
q* :{77! _8}

Z, YEL|QIo| e 22 £0| 32 HBOE IYLICL T YELIAIO F9| conjugates Tt
o
=
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@) =q, (pa)" =q°p°

Norm:

FHEHL A =(horm)2 LSt 20| Ho|EL|Ct

||q|| = \/772 +& +6‘§ +&

Inverse:

FEIL| o] Y(inverse) q "2 CHEap 20| A AtgtL|LCt.

*

a_ g
Q' =0
ol

632 2% Ztg HEL|HCRE He

ezt (4,0,y) 228 HHLUAS Ch3at 20| ArgLch Z-¥-X 3|H)

q=0Q,(w)Q,(6)Q,(¢)
n cos(y/2)cos(6/2)cos(p/2) +sin(w /2)sin(6/2)sin(p/2)
_| & | _|cos(w/2)cos(8/2)sin(¢/2) —sin(y [2)sin(8/2)cos(4/2)
“le, || cos(wi2)sin(812)cos(¢12) +sin(y/2)cos(8/2)sin(4/2)
£ sin(w/2)cos(8/2)cos(¢/2) —cos(y /2)sin(6/2)sin(p/2)

o7IM Z ¢ HHUA Het o= ChEa 25U

Q, () ={cos(y /2),0,0,sin(y / 2)},
Q, (0) ={cos(0/2),0,sin(6/2),0},

Q,(¢) ={cos(¢/2),sin(4/2),0,0}.

HEHUS 2HYE = gigret M= Chgt 20| AL

772 + 85 - 85 - 822 2(gxgy _7751) 2(gxgz + 775y)
R=| 2(¢,+ns) n'—g+8,—8 2(¢,6,-1¢,)

2

2(5)(52 _775y) 2(8y82 + 775x) n —Sf _82 +8§
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8ot EUCh Chg AoAM AEEE T
r, r, rel-gl-g’ 2ee,-ns) 2e.eg +ne,)
1 12 13 n X y z x“y ne, x&z 11 y
2 2 2 2
R=|1, 1, ry|=| 2¢e¢,+n¢e) n°-¢+8-8 2, —ng,)
2 2 2 2
fp I Iy 2(e,¢, _775y) z(gygz +ng) n g & +E

N 07t (712, 712)Y m:

w =atan2(r, r, ) =atan 2(2(5X5y +n8,).1° + & — &, —522),
0 =asin(-r,,) =asin(-2(s,, - n¢,) )

¢ =atan 2(r,,,r,,)=atan 2(2(5ygZ +7ne,)n° —€ — € +8§).

iy 07t (12, 3712)Y mj:

w =atan2(r,,r, ) =atan 2(—2(gxgy +ng,),~(n" + &l —&L - £1)),
0 =asin (-1, ) =asin(-2(,, - 7¢,)),

p=atan2(r,, r,) =atan 2(-2(s,¢, +7,),~(7° —& —& +£3)).

635 ML HE{L|ooz WY

SHAERREH FHELA

rlo
n
ojo
B
my
©
=
gl
ot
-
iul

q :{771 8}

1
n =§\/l+ h, + 1 +15

I — Iy

€= 1 I I
477 137 a1
B~y
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7 2SA N3 A

& 1) LEDZF HAXIX| & LICh.

Mot M aA70f BiMO| SHIEAH FEL

£ |
MO SSE| Q| QIX| ZHQIBtL|CE. (45 ~ 10V)

rir
Rl
o
rlo
bl
0%

AbS} 2) LEDJ} 1% Z57|2 748HO|X|QF RS-232 EAI0| QFE|L|C}

RS-232 A M(Rx, Tx, GND)O| SHIZH 04715|M_x| gHoIstLCt
RS-232 £l £z (Baudrate)7} 2HI2H MHE|QU=X| &QIstL|C
MCUot S4l5tn ACHH MAX2329F Z2 EH&IEEPOIEH s MEH

o@ 3) LED7} 1= 7|2 ZEo[X|2h CAN S410] QHEL|C}.

oot
[E e |

(o]
5

CAN AISM(Rx, Tx, GND)O| SHIZH GZL|QI=X| &toIStL|C}.

| | =
CAN &4 £k (Bitrate)7} SHIEH HEEY=X| =IgL|CE CAN busof| A

x| 4l £E7t LA 28 E[00F gL L.
CAN ID(Device ID)7} CAN busOf| HZAEl Ct2 EX|QF &

e |
o= [
CAN Buso| ZE+ Xghe gHolstL|Ch CAN busO] Q1ZEl R E &X|o| H
of CANLL EHxtol Metzte %’S IS [ 6000] &|ofofstLct
MCUQt S4Bt QUCHH CAN Safolt] He ALRREX| ghelgt|ct

|o] &&0| o2 8% AS 88 Z2 E2& FAI7| HHELICH

MEOK MUK OB A4Y FQ, By A/ST OHE £E UFLICH

65



H| 2

66



N

| ME 23M0 tiet 2= AAEd It AHEE

Y z 2 7|&o Walt MIAHO| o HIE W Y
SUCH Mty 2 ME (@R, 0fo[Ciol, YA ofmf3t BEE A ZAtet £o| glo]
7, AL B 4 9OD) CHE Q0= WAH & QLT 0|2 F4oHA %ot 42 4 It
SOl HOHAS ZALA Of3 MY X|X| QoD Fojsy| BrErLc
2 2Mo g L 7152 B HNS Yoto] A S| gl0] WHY + YsLCt
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