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ABSTRACT

In the design of working environment, only the function and the efficiency of
manufacturing equipments are considered to device maximum efficiency, and the human
characteristics of workers are neglected, then the working troubles will be occurred caused
by increasing of the working load and decreasing of the working efficiency. Therefore, it is
required to take care of the human characteristic for the design of good working
environment.

Recently, various digital human models have been studied and developed, which are
utilized for the design of the working environment good for workers and the product gently
for customers. Therefore, the digital human model, which can be express the human
characteristics as much as possible, is required for the design and the evaluation of the
working environment. In this study, the digital human model, which can evaluate the arm
posture, the influence of each muscular power and muscular fatigue by integrating bi-

articular muscle and muscular fatigue models, is developed.
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1 Data of subject

Sex Age  Body height(cm) weight (kg)
Subject] male 22 175 68
Subject2 male 22 186 60
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%2 Estimation data of muscle force (subject 1)

Muscle Force(N)
Fp 1308
F, 145.8
Fp 162.8
F, 22.1
Fy3 1188
F,g 1188
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17 Output force distribution and force
direction for muscle power estimation

4 Estimation results of muscle power at force direction 1

Muscle Force(N)
Fpy 1482
F,) 18.7
i s
el £
Fys 1222
F. 1222
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Optimization using Optimization method
myoelectric pattern by crowninshield
(%) (%)

Fey 50.0 47.9

) 0 0

Ffp 35.0 32.0

F,o 15.0 0

Fg3 50.0 51.7

F el 0 0

5 Estimation results of muscle power at force direction 2

Optimization using Optimization method
myoelectric pattern by crowninshield
(%) (%)

Fr) 0 0
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Fg3 0 0

F,q 50.0 56.0
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9 Comparison between measured and theoretical data of the first experiment
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10 Comparison between measured and theoretical data of the second experiment
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11 Comparison between measured and modified theoretical data of the first experiment
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12 Comparison between measured and modified theoretical data of the second experiment
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