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Analysis of Muscle Force Variation in the Lower Extremity

during the Gait
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Abstract

A mathematical model was developed to calculate the muscle force of lower extremity during the gait. We
constructed a model of human locomotion, which includes a musclo-skeletal system with 7 segments and 16

lower limb muscles. Using a optimization technique, muscle forces variation of the lower extremity during
the gait were generated and its result was verified by comparing a experimental results of EMG analysis.
Moreover. the walking movement of the model could be compared quantitatively with those of experimental

studies in human by inverse dynamics.
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2.2 Musculotendon actuator model
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3) Double stance
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Table 1. Muscle properties
(Wickiewicz et al,, 1983; M. G. Hoy et al., 1990)

Muscle

%) Py lﬁ”

Actuator  (deg) (N) tm)
SOL 20.0 4235 0.024
OPF 10.0 3590 0.038
TA 5.0 1400 0.101
GAS 12.0 2370 0.048
VAS 10.0 5400 0.084
RF 140 930 0.082
HAMS 9.0 2330 0.107
GMAX 0.0 2650 0.180

Table 2. Tendon properties
(Wickiewicz et al., 1983; M. G. Hoy et al., 1990)

Tendon

€ /T

Actuator (%) (m)
SOL 25 0.270
OPF 26 0.273
TA 2.7 0.235
GAS 39 0.425
VAS 3.0 0.225
RF 2.6 0.410
HAMS 26 0.385
GMAX 5.3 0.001

Table 3. The body-segmental parameters used
for the skeletal model(Pandy et al., 1990)

Segment  m (kg) e tm) Ltm  Ii(kgm
Foot 2.2 0.095 0.175 0.008
Shank 75 0.274 0.435 0.065
Thigh 15.15 0.251 0.400 0.126
HAT 51.22 0.343 0.343 6.814
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