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Development of motion visualization system based on simultaneous sensing of movement and bio-signal
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Abstract: Motion capture is useful way to support exercises for rehabilitation or maintenance of health. However, typical
systems are not able to use in wide area because they are using a number of cameras to capture markers placed on the body.
Therefore we propose a wearable inertial motion capture system that measure motion directly from various points on the
body. Furthermore, the state of motion and its corresponding internal activity is visualized through simultaneous measuring
of biosignals such as EMG. As a result we have confirmed it is possible to measure motion over a wide area as well as aid
an intuitive understanding of movement through an integrated visualization of internal activity.
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Fig.2 Overview of motion/bio-signal sensing system
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Fig.3 Definition of coordinate system and human model
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Fig.4 Method of muscle activity recognition

4. VR T LEHEER
4-1 ZBHETRE DKL

EE o2 WS EKORBHERE X RiET 27290,
s & O oo il i LiEB) 2 Bl e 2 o A EZE o
FHR 24T o 72 AR FEER T Fig.5(a) D & 9 (2 B fH A o5t
L, B2 R E FREE 7203 B & miflc 335 L C,
5 EOBMEBICB T 2P OAEEEFH L. F
7, X' — 3 % v FF ¥ VENUS3D-100A (/ B
v 7 )EMBHL, PO 3 SIS Lo~ —H OEEND
BEioAELZREE L CSRELE Lz, IR Figs 12
RT LI, WY AT ATHESRIZAEIMR %L,
HHBERELD 099 LI E L EWVMETH D Z L3R TE /2. &
72 (@)D 1.5[s]2(b)D 22[sIFHE Tk, ~— B DENNAE LT
72O FER VAT ATHBIPITZ R ooy, ZD LD
RIGATHEME U 2 A OIIRE A ks T E T
WABZ L BRERTER. —F, MY AT ALK THES
NI AEDEDEIMEIL 12[deg] TH o T-. FDJFK L LT
W i R D R IR L R > THlE Z D AR TR O LRI L Y,
Bt o ORE G LI O~ — I OfLE D%
IR -72lodThDd EEZLND. L, AR
fHEERFIEVAEVBGTHO LN T =F A —HF D A
£ VU [HkE S[deg) & RIRREDFHMMRITAHZ & bR TE 7.
A% Y OEEFEFEO TR, FNORBT1EE B
THETHKEEN L& BT,



;?i

Position of
optical macken

Isertial sensor

Fig.5 Overview of experimental environment
using inertial sensors and optical motion capture
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(a) Estimated knee angle
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(b) Estimated elbow angle
Fig.6 Evaluation of accuracy of estimated joint angle
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Fig.7 Method of correction in the probe position
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