H
N
S
<

BN — T R N 2 DOBRRICEBIT A
FT—va Xy T v —r AW ADENE OFEL L ONBIEME DML

B, KRR,

VNI 2

FaRRE—"", FMREITT

Evaluation of Human Motion Reproduction and Trackability for

Upper Limb Power Assistance Device by Motion Capture Systemf

Chang Liu™®, Chi Zhu**, Naoyuki Ogawa™", Ryuichi Matuzawa™* and

Taiming Piao™*

As the focus of the study in this year, we introduce a method of using a motion capture

system to measure and evaluate the motion range of a wearable exoskeleton. The

exoskeleton is developed by us for supporting the wearer’s upper extremity.

In order to

avoid hindering the wearer’s movement and completely achieve all intended upper limb

movements, the flexion and extension movements of the elbow and shoulder joints are

actively powered to support the wearer while the other two degrees of freedom (DoFs) of the

shoulder joints are freely passive.

We further demonstrate the experimental results that

validate the effectiveness of the power assistance using surface myoelectric potential.
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Fig. 4 (a): Elbow’s movement range with FEA2
(b): Elbow’s movement range without FEA2
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Fig. 5 (a): Shoulder’s movement range with FEA2;
(b): Shoulder’s movement range without FEA2
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Table 1  Measurement results of the range of motion

at the elbow joint

Measured area Subject 1 Subject 2 Subject 3
[m?]

With FEA2 0.268 0.229 0.251
Without FEA2  0.235 0.218 0.232
Rate 87.9% 87.9% 92.5%
Table 2 Measurement results of the range of motion

at the shoulder joint

Measured area Subject 1 Subject 2 Subject 3
[m?]

With FEA2 1.914 1.330 1.693
Without FEA2 1.591 1.143 1.566
Rate 83.1% 87.9% 92.4%
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Fig. 7 Power assist experiment of transfer operation
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Fig. 9 Angle change of the arm without FEA2
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Fig. 10 EMG change of the arm with FEA2
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Fig. 11 EMG change of the arm without FEA2
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