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Fig. 1 Ellipsoid fitting model obtained after twenty

random rotations

(XY ZOFRMWIE AR, (XY, . Z) %R
7N AR AR LA R R S I ER S 80 (X
Y..Z.) = (30.501 7,1. 880 6,35.930 4) uT,
(X.,Y..Z,)=1(37.883 3,36.313 1,35. 564 6)
T

kT 3 M A I R T TR 25 5 A RS E

(] A SCUHR 3 B 0 1S [R) e B 3o A v e 4006 1) R
BRAF AL 55 ] 1 o A RS A A A BL R B L R 0 A2 il
IV TE B 1 i A T 2 I 2R e e R B #R T S
A R AT T AR A A AR BR R 2k 22
R H AR S 2 I B A 3T S % 0, T A A
Y5 B A% 22 (RMSE s e,,,. ) 8 Ak A5 B e 5% 92 200
THE 2 R BRORT i 7 1 I 48 2R 11 5

Come = JZ(Y,- —Y)Z/n (13)
i=1

S MR Y, B USRI B

ARSI R T B TR A MPU-9250 (1
350 B I Y R 4 800 pT) By BH R A  ,
K OBt Ab BEOBE S22 STM32L1 & 31 f ()
STM32L152CBT6 its f i i nRF24L01 + 3t i
56 J A I8 s B DN SR AR T R B S PL Y T e A%
i, 505 B Matlab 80 3E47 55088 20 #r

h YRR TS T S T =
HMEAT. — MBS R 2 T
AE THLN & 098G AT ROE. I, AR SCE e
BAERE T MPU-9250 MISIERIE R G h . 27/
A DUR X A\ i 2 T8 X0k 3E 4T 1% 07 THAL GE.
SRR O T AR AR E S I 25 R, 45 e i
S HHAT T 10 WL AR E BRI A (13) TR R
JE A5 R Y 2 AR R 25
3.1 N hEfs e

INTF e SR R . | e it it = LS .
SFOUGHE T TR E T5 s — R N F R e e, B
YRR B U A5 SR 38 I & U BR. e iz ) A5 1
Tl 5 3 R TG A% A 20 F 3L L SR 5 A RS 0

Pl 2 BT 7 Ry /N S T B S5 38 6k AN () JE A TR R
TR ER LA AL, & 2 AT BE R IR B £
0 2K UL 5 TR T R 1] 1 e g A R A A

F 1IN R A R e % BN O\ TERE LR
THE AR IS RUR =k Ay 2 7 iR 22, AR
1A DL e OBy 1 I 1 BR 2 8 35 7 iR
BRZEAR A B R R S X AR RR A R AR 2N
13.439 140 p T Jf a1 Z A2 k5K 10. 278 630 T Fl
Z W42k 20. 634 930 pT. SCH 45 S L0, g it
WHEL R 1, e e AN RE B RS IE WG 3. Y
TERG BN 1 % Y38 2 5 1, ¥ 07 MR 22 B
W Y BERE B R 5 B RS XY FLZ ARAR Y



108 58 &
SN
0 RN
-20 N
= SR
S R
N -40 e
R
RIS
-60

0
Zup 202
(a) JEHE I 1

0 . /‘;6“;““\\\\
AN
LI
R RN
20r (SN
= R
N 40 \\\\\\\\g&é i
-60 X

iy 025 20 gE
(d) FEF BN 4
W2 #IEN\FiiEH iR sesga

Fig. 2 Ellipsoid fitting model obtained by rotating along a ©>-shape trajectory
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Tab.1 RMSE of the origin and three major radii of the ellipsoid fitting model obtained

by rotating along a ©>-shape trajectory
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Fig. 3 Ellipsoid fitting model obtained by rotating around each single axis
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Tab.2 RMSE of the origin and three major radii of the ellipsoid fitting

model obtained by rotating around each single axis
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X, Y. X, Y. Z,
1 0.382 824 0.538 990 0.467 853 0.443 757 0.550 695 0.378 134
2 0.381 453 0.543 550 0.471 775 0. 448 039 0.537 249 0.366 733
3 0.387 492 0.533 570 0. 488 708 0.442 662 0.549 773 0.334 477
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Study of calibration method of low-cost MEMS magnetometer
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( 1. Faculty of Electronic Information and Electrical Engineering, Dalian University of Technology, Dalian 116024, China;

2. Department of Electronic Engineering, Kim Chaek University of Technology, 1001, Pyongyang, DPR Korea )

Abstract: In MIMU (magnetic and inertial measurement unit) - based human motion capture

technology. the calibration of magnetometer is necessary for each MIMU prior to use. Since a human

motion capture system includes about seven to a dozen of MIMUs, the shortening of the total time is

of critical importance to the magnetometer's calibration. Magnetometer calibration method involves

two rotation modes, i. e. , along a ©-shape trajectory and around each single axis. An appropriate

calibration method by which the rotation form and the number of rotations are identified, is proposed

to reduce the calibration time and to accurately calibrate the magnetometer. The optimal rotation form

and the number of rotations are determined based on the RMSE of the origin and the long radius of the

ellipsoid model, which is obtained by least squares ellipsoid fitting method. The test results demonstrate that

one time rotation calibration method around each axis is highly effective for human motion capture.

Key words: calibration of magnetometer; motion capture; ellipsoid fitting; MPU-9250



