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WOOSENS TECHNOLOGY

WMC Series High Accuracy 3D Digital Compass

Product introduction

WMS Series Features ))

e UART/RS232/RS485 output

e Power supply 5V

o Tilt compensation

e Accuracy: 0.5°

e PCBA package

e Operating temperature: -40~85°C

e RoHS

WMS Series Application ))

e Unmanned aircraft

e Infrared imager

e GPS integrated navigation

e Petroleum geological exploration
e Optical range finder

e Antenna servo control
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Woosens WMC series high accuracy 3D electronic
compass adopts advanced hard iron and soft iron
calibration algorithm, which can provide high-
precision heading information when both pitch and
roll angle at any angle within 360°. Due to its

compact size, it is suitable for space-demanding

systems.

WMC series high accuracy 3D digital compass integrates a three-axis magnetic sensor that

compensates for the tilt angle with a three-axis accelerometer when the heading is solved in

real time by the MCU, providing accurate heading data in Various application environments.

Product specification

@ Electrical Specification

Standard High
Accuracy 0.5°Tilt<10° 0.3°Tilt<10°
. 0.8°Tilt<30° 0.5°Tilt<30°
Heading 2.0°Tilt<80° 1.0°Tilt<80°
Resolution 0.01°
Repeatability 0.05°
Resolution 0.01°
Pitch range +85°
0.1°<15° (measure range)
Pitch accuracy 0.2°<30° (measure range)
Tilt 0.4°<80° (measure range)
Roll range +180°
0.1°<15° (measure range)
Roll accuracy 0.2°<30° (measure range)
0.4°<80° (measure range)
Start delay <50ms
Frequency response 20Hz
Communication rate 2400 to115200 baud
Communication protocol Modbus/ASCII
Power supply 5V
Operating current <35mA
Operating temperature -40~85°C
Weight 10g

Note: The related parameter value is measured at room temperature 25°C.
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Interface Definition
1 2 3 4 5 6 7 8 9
Colour Black Green Yellow | Blue Red
RS232/UART GND NC NC NC NC NC TXD RXD 5vDC
RS485 GND NC NC NC NC NC | 485-B | 485-A | 5VDC
GND
. 7
Electronic  TXD/485-B RXD U id
P RXD/485-A TXD
9
5V-DC

UART,RS232/RS485 wiring diagram

Mechanical Characteristic

35mm=0.2mm

O Ol 4 Y

8.2mm =0.2mm

43mm0.2mm |
I
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Ordering information

Interface  Standard accuracy High accuracy
URAT WMC230S -V2 WMC230H -V2
RS232 WMC233S -V2 WMC233H -V2
RS485 WMC235S -V2 WMC235H -V2

Note: The product wiring type is 115-13000-750A

Installation Guide

WMC high accuracy 3D digital compass uses a magnetometer to sense the geomagnetic field to
calculate the direction, and the earth's magnetic field is easily interfered by the external magnetic
field. So users should pay attention to the surrounding magnetic field during installation to ensure
that the sensor is exposed to the earth's magnetic field and avoid using it near ferromagnetic
materials and changing magnetic fields, such as engines, iron plates, iron bolts and nuts, wires,
speakers, etc.

Precautions for installation and calibration:

1. Itis important to strictly avoid magnets, motors and other strong magnetic substances within
30cm of the compass, which may cause the measurement accuracy of the compass to irreversibly
decrease.

2. After the compass is installed or every time the product's magnetic field environment changes,
the product needs to be calibrated.

3. After the compass installation position and the magnetic field environment around the product
change, the product needs to be calibrated again.

4. The accuracy of the test compass cannot reach the specifications, and the product needs to be

calibrated again.
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Installation methods

Woosens provides 24 different installation methods according to the different usage methods of
customers. Customers can determine the installation method of the compass according to their

own needs to achieve the best effect. The installation method diagram is as follows.

Y

]

[
Y DOWN 0° Y DOWN 90° Y DOWN 180° Y DOWN 270°
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Calibration Method

Calibration method (A) Plane calibration

(B) Polyhedral calibration

(C) Modbus Command calibration

(A) Plane calibration

1. Connect the compass to the interface of the product correctly and place it firmly in the use
environment. The operator should not carry iron or electronic (such as keys, mobile phones,
etc.) magnetic objects during calibration.

2. The product is placed in a horizontal state;

3. Open the Woosens electronic compass user software debugging interface, click "open serial
port" (the default serial port baud rate is 19200) after connecting the compass, the software
interface displays the actual angle of the current magnetic compass output heading angle,
pitch angle and roll angle value. Calibration mode selection 2D Full circle;

4. After clicking "Enter Calibration”, the number of sampling points, sampling status, and
adopted point display NA will change to 00 and enter the calibration state.

5. Rotate the product in the horizontal plane (both the pitch and roll angles are within +5°)
around the vertical direction, and rotate 1-2 times, the rotation process should be as slow as
possible and nearly uniform.,The time for one rotation about 10 seconds;

6. After step 5, the user's magnetic calibration score will be refreshed, indicating that the
calibration is successful;

7. To save the calibration results, click "Save All"
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1. BEESFRIENERERABENEEERRES, RERREERBRETREREE.
R (WsARL. FHF) BHYIm.

2. ¥IFWoosenslBBFZRAFIMAEIAFRE, R THFEO" (BUABOKREFE19200)
BRETRE, WERAESRIHSERENMRA. MIAEIANIFHAEHE. REER
542 3D Full £, RIERE24 (AR BIMNRE)

3. Aiff "HARIE" ;

4. FRETKERE, =L, FE—ADIXEREEAFANARLEEE, 8175
MLYEIR1 ~2SERERERIER, JANEMNESUEREMRNE, WHEREL "SERERE =8
sHA1; .

Kb
e SR 5
RERELE: 4

5. FREBETKERE, EEHAT, HiERSE4,

6. FRETEENS, RHIEER, SiERLR,

7. FmETEENRS, AL, WiBNERI, HTiEELZERS,
8. FRETEENS, REEEAT, MiLFR, HERSE4,;
9. FRETEENS, LRHEER, HiERLR
HehPR4, 5, 6, 7, 8, IFLUERSIREINF, 7"EZSEWNTE.
10. RFHAIENF D EFHRIFS, RRIERDD;
MARFREER, _RE "E8MRE" .
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(=) Modbus&i$io

1. IRE0027HZEF=&(0Option), EASFFRIRABESEDRETFaatiiR.,

2. IRE0021HEFFE5(Cal), BANE4AD53H, ERFBRIEFFHITIZSFESHIE(4D53H),

3. BIEREEMOMEH IR, BFIZE001FHEZS(LayCnt), (BFTHERE
HRE Cnt, CntEF255FRERY. BF D ARFIEEBEMELay, LayFF2555kIFFR DR
&, LayFTFigE RESRFENumFRGF LB EZFIMEARIUEFEETIRMUERR), Lay/NFIRE
RAERRHENUMBRIT A MEMORIRERESRERET). EEMREFEEXT, BREFRLAR
MBI EREREFHIE—R, BESBEZE, GBI T I RXERMNE, BRSEFHILES
X, BRE—IA, Cnteill. EFNREF BT Hlay/NFNumig 1B, FEIRBE0020HFF
28(PickPos)#H{TREE, BF T APick [EFT APos,pickE NNFNumB{ESIEPosigEPickrigHY
B HERFHIESIIZUE EAETNUMBPESEREFEHIESE PosFriglEEFiEPosiNt;
EANHEELH.

4, EEXRHIREEERETHITESER. REMINATLUEEN001EEH7F85(CalScoreAM), 18E|
REFD D WRHET, NRARE—MERSS, IPAB—MERSAITD R0, WRRERM,
ZEEFENEAEN., BETRERIAXTLUIRE021HEFE(Cal), BAE4D43H, BGHEFHEH
WERR, REULEFRFRRE.

5. WNER®IEMTD, ATLAIRE0022HEFE(Cmd), EANESSS3HRFRIELER.
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WMCESI S48 7 B B SRR EMMDOBUS-RTUMNY, BT &P SRATE Rt
BIREHRTS,

01H 03H 01H 08H OOH 02H 44H 35H
Addr: AL Hh 1
Fun: ihehd
Data addr reg Hi: HdE L hh Hh b 25 A7 4
Data addr reg Lo: H R AT an M bl B A7 AR T
Data #of regs Hi: EE e Y ER A YT ]
Data #of regs Lo: B 1 B H A A7 AT Y
CRC16 Lo: iR
CRC16 Hi: & TCAR B o 4
i SHE

BEsstihgsEMER, UYL EBRIESHTIR

1. SRS ARE
&i%&<: 01 03 00 0A 00 03 25 C9

addr Fun Data ad_dr Data addr reg| Data #qf regs| Data #of CRC16 Lo | CRC16 Hi
reg Hi Lo Hi regs Lo
01H 03H 00H 0AH 00H 03H 25H C9H

W&dp<: 0103062328 03E8FC 1887 5A

addr Fun i Datal Lo ~Hi Data2 Lo~Hi Data3 Lo~Hi CRC16 Lo CRC16 Hi
Count
01H 03H 06H 23H 28H 03H E8H FCH 18H 87H 5AH
LAESBIF,

R A:0x2328, #9000, AnfAAE/990.00
{AF{(FA:0x03E8, #1000, frfAA7910.00
T&RA:0xFC18 AMEF A%, AnMMAJ9-10.00

Room 302, Kanghesheng bldg, New Engergy

Innovation Industrial Park, No.3009, Shahe WWW.WwWoosens.com
West Rd, Nanshan Distirct, Shenzhen

518055, P. R, China.

TEL:+86-755-83439588




woosens
KE

2. igEEEE
k&< 0110 00 25 00 01 02 04 00 A3 A5

addr || DR (D anlely)| Pl | Deimret | LR | capn e e @icis elleie)s
reg Hi reg Lo regs Hi regs Lo Count
O1H 10H 00H 25H 00H 01H 02H 04H O0H A3H A5H

N&@<: 011000 2500011002

Data addr| Data addr| Data #of | Data #of Byte
addr Fun . .
reg Hi reg Lo regs Hi regs Lo Count
01H 10H 00H 25H 00H 10H 02H

LAERIF04 00: IRERIFEI19200, S2EFFaE1, REFBERconfig&7=800E, REERE
bit[10:8]#{RIR B iRAF R G FarRIR M AZ RN

3. IRERIEER
&KiX@<: 011000 27 00 01 02 00 18 A0 8D

addr Fun  |Dataaddr|Dataaddr) Data#of | Data#of | = Byte | \ 61y | value Lo [CRC16 Lo|CRCT6 Hi
reg Hi reg Lo regs Hi regs Lo Count
01H 10H 00H 27H 00H 01H 02H 00H 18H AOH 8DH

R%Z45<: 01100027 00 01 B1 C2

addr Fun Data ad.dr Data addr | Data #qf Data #of CRC16 Lo | CRC16 Hi
reg Hi reg Lo regs Hi regs Lo
01H 10H 00H 27H 00H 01H B1H C2H

PAEGIFHH 00 18450, A& ERIERICA3D FULLE &, BRI, RIEHHRTIA0, KIE
rHCN24

4. BANRIEIES
&iXm<: 011000210001 024D 53 D5 8C

addr Fun | Dataaddr Dataaddn Data#of | Data#of [ Byte | .\ i | value Lo | CRC16 Lo | CRC16 Hi
reg Hi reg Lo regs Hi regs Lo Count
01H 10H 00H 21H 00H 01H 02H 4DH 53H D5H 8CH

MZ#<: 011000 21000151C3

addr Fun Data ad.dr Data addr| Data #qf Data #of Byte CRC16 Lo | CRC16 Hi
reg Hi reg Lo regs Hi regs Lo Count
01H 10H 00H 21H 00H 0TH 02H 51H C3H
Room 302, Kanghesheng bldg, New Engergy
WWW.woosens.com
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5. EBERSSIES
EIRHEENES17880x001E,0x00 1 FAIRZS

%£i%£%<: 010300 1E 00 02 A4 0D

addr Fun Data ad.dr Data addr | Data #qf Data #of CRC16 Lo | CrRC16 Hi
reg Hi reg Lo regs Hi regs Lo
01H 03H O0OH 1EH O0H 02H A4H ODH
MNZ#<: 0103 0400000001 3BF3
addr Fun Byte Count Datal Lo ~Hi CRC16 Lo CRC16 Hi
01H 03H 04H 0OH O0OH 00H O01H 3BH F3H
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IREEHEF, 0170ithil, 03J9iHR(FES, O6ANRMEEWERIFT4L, 00 0C (790x001EZ{7RRA0E, &

THEDEL, MRZEIRIESBRT, SRR L—RRIER
00 01 (J90x001FAYME) RARIEREFRFRELARSRIRIERT, Hp
HENTHEFTERER

Fﬁmﬁ,

B

=T

TR F—MUERIRE.

6. RFRERRELSRIES

REARERNE, B

VI=VAN
1573,

B

=17
TOIRREFRHETINR,

BOEESSRZ BIR 2H0E)
JOFFEY, AEEHITREE,
EEFE— G, T?Lé*

FF‘Q’:'

RIEFeRa, TRIERFREERES
&iXa<: 011000 22 00 01 02 55 53 DF BF

addr Fun | DataaddrfDataaddr | Data#of | Data#of | Byte | .. | vawelo | crc16 Lo | crRCI6 Hi

reg Hi reg Lo regs Hi regs Lo Count

01H 10H 00H 22H 00H 01H 02H 55H 53H DFH BFH
NZd<: 01100022 0001 A1C3

addr Fun Data ad.dr Data addr| Data #qf Data #of CRC16 Lo | CRC16 Hi

reg Hi reg Lo regs Hi | regs Lo
01H 10H 00H 22H 00H 01H ATH C3H
VA EBIFA55 53 RIFIRIEFR M4, X BIR IEBHE 2 AT IR A7, B R IERA

Room 302, Kanghesheng bldg, New Engergy
Innovation Industrial Park, No.3009, Shahe
West Rd, Nanshan Distirct, Shenzhen
518055, P. R, China.
TEL:+86-755-83439588

www.woosens.com




woosens

TREFSRMMLE: e

124114 =5 =4 xy izl

0000H RO Float32 | {RE3

0002H RO Float32 | {RE3

0004H RO Float32 | {RE8

0006H RO Float32 | {#%

0008H RO Uint16 | {RER

0009H RO Inclination Int16 B E: -9000%]+9000, X$z-90.00%)+90.005

000AH RO Vaw o ;(a?:ﬁ-qgﬁgfgé;go%)gggsggé;;e[;gict)?);;?*mo.oop1 80.00)%359.99

000BH RO pitch Int16 1@{?8%.:()-09)0;?(-5'1 %)%%%ugggg([g i133310)5(9‘ﬁ£-90.00(-1 80.00)%+90.00

000CH RO Roll Int16 iR #: -18000%!+ 1800034 fz-180.00%+180.00;

000DH RO Disturbance | Uint16 BEFHE RN

000EH RO Uint16 RER

000FH RO Uint16 RE3

0010H RO MX Int16 BAXHRAEE

0011H RO MY Int16 BV RAE

0012H RO MZ Int16 B Z4mIRAE

0013H RO Uint16 {RER

0014H RO AX Int16 ILEETXRRE

0015H RO AY Int16 DRV iR A

0016H RO AZ Int16 DN E T Z4m R A A

0017H RO Uint16 {RE8

0018H RO Int16 {RER

0019H RO Int16 RER

001AH RO Int16 {RER

001BH RO Uint16 {REA

001CH RO Uint16 {RER

001DH RO CalScoreF Uint16 BT BRRERDITED, BFT: (RE, ER0;

001EH RO CalScoreAM | Uint16 BT BRFRIERDITHES, B8F0: AR REINETES;
RS BOEREEHICNt, 255F AN, BF U RvERE[ELay,

001FH RO LayCnt Uint16 255K EARE S TRERBFRTIEETZHME, NFRERE
BN R E
=T REEIEPos, BF T REFIERPick(Fah), EA255MAREAN, B
PostNT;EAEEELY

0021H RW Cal Uint16 gg’éxgHH'i%iﬁg%j{égﬁBi: f :?;,g;g KBRS
00xxH->#5% AL IHIR ExxfEF 65, FFxxH-> 5 £ L WUR Bl xx{F &5, 4E53H-> &4t

0022H RW Cmd Uint16 4E43H->3& 4k, 4253H->B (R, 4243H->3518,5552H->517,5553H->(#13,
554CH->#\, 5544H->ERINE;

0023H RW Uint16 {RE3

0024H RW Addr Uint16 {X=%5: modbusititit(1-254), B3 (R, iEA0;
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Hhk %5 B R HKA V]
bit[4:0]: %477 (0~23);
bit[7:5]: g HHn (2 n);
bit[10:8]: Baud(0->2400, 1->4800, 2->9600, 3->14400,4->19200,
. 5->38400, 6->57600, 7->115200); bit[12:11]:
0025H RW Config UINtT6 1 ODR(0->10Hz, 1->25Hz, 2->50Hz, 3->50Hz);
bit[13]: 0->Yaw 0~360 J&, 1->Yaw +/-180 & ; bit[14]: 0->Pitch +/-
90 ¥, 1->Pitch +/-180 fZ; bit[15]: 0->Free Cal Disable, 1->Free
CalEnable;
0026H RW Ctrl Ulnt16 ]
bit[7:0]: K #E S (% A R)num; bit[10:8]: & v 2 % & 5] idx;
bit[11]: 0-> HARFE, 1-> F B RHE;
. bit[15:12]: KM (0->3D Full£ i, 1->3D Hard%£ 41, 2->3DLimit%
0027H | RW Option | UINtT6 | '35 2D Full % 4, 4->3D Fullft
5->3D Hard#: &, 6->3D Limit#%[&l, 7->2D Full#% &,
8->ACC Only, 9->ACC+MAG);
0028H RW Declination Int16 T A ff1 15 B (+ E|-W): -18000%1+18000%f -180.00%(+180.00/%;
0029H RW Inclination Int16 A1 % B (+D|-U): -9000%]+9000x%f 17-90.00%]+90.00%;
002AH RW Yawbias Int16 i 18] 1 W #%: -18000%+18000%} »-180.00%]+180.00/%;
002BH RW Pitchbias Int16 A F w2 -18000%+18000%} M-180.00%+180.00/%;
002CH RW Rollbias Int16 W& MW F%: -18000%+18000%+ -180.00%]+180.00/%;
002DH RW User UInt16 Fss P AEH, TTARAE
002EH RW Ulnt16 R
002FH RW Uint16 ]

TREFRUR
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