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Gravity Effect Compensation of Knee Joint Moment by Using Optimization
Technique of Mass and Center of Gravity & Analysis of Experimental Data
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Fig. 1 A sketch of developing gravity effect
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Fig. 2 Verification of optimization result by applying optimized
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Table 1 A result of m, | after optimization

Optimization variables Before optimization
m(kg) 4.452
I(m) 0.2988

After optimization
6.1635
0.4137

Table 2 Aresult of f; (x) from equation (2)

Knee angle f.(x) Ratio M(%)
10 -0.0399 0.05

30 0.5858 0.45

50 -0.0042 0.002

60 -0.9797 0.56

70 -0.2356 0.13

80 -0.9518 0.56

90 -1.800 131

100 -1.5482 1.49

*Ratio M= f; (x) / Max moment at specific knee joint angle
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Fig. 3 Three-dimensional plot showing relation between muscle
velocity, force and length from “Biomechanics and Motor
Control of Human Movement” by David A. Winter
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Fig. 4 Three-dimensional plot showing relation between muscle
velocity and force at the specific knee joint angle
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