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Analysis of Lower Extremity Muscle Force Variations during the
Gait Cycle with Optimization Method
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Abstract : A mathematical model of human gait was developed to calculate the muscle forces of the lower extremity during
walking. The musculoskeletal model consisted of 7 segments and 16 lower extremity muscles, The muscle forces variation
during the gait calculated with optimization technique showed a good agreement with previously reported experimental results,
mostly EMG variation. Moreover, the resulting joint torques matched well with those from the kinematic data and the inverse

dynamics.
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1. Body-segmental model for gait analysis
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Table 1. Muscle properties(4)

Muscle Tendon

a Py /s i
Actuator (deg) (N) (m) (m)
SOL 20.0 4235 0.024 0.270
OPF 10.0 3590 0.038 0.273
TA 5.0 1400 0.101 0.235
GAS 12.0 2370 0.048 0.425
VAS 10.0 5400 0.084 0.225
RF 14.0 930 0.082 0.410
HAMS 9.0 2350 0.107 0.385
GMAX 0.0 2650 0.180 0.001
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Fig. 5. Comparison of normalized muscle force of the
Rectus Femoris
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