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Estimation of Muscle-tendon Model Parameters Based on a Numeric Optimization
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The analysis of human movement requires the knowledge of the Hill type muscle parameters, the
muscle-tendon and moment arm length change as a function of joint angles. However, values of
a subject’s muscle parameters are very difficult to identify. It turns out from a sensitivity analysis
that the tendon slack length and maximum muscle force are the two critical parameters among
the Hill-type muscle model. Therefore, it could be claimed that the variation of the tendon slack
length and maximum muscle force from the Delp’s reference data will change the muscle
characteristics of a subject remarkably. A numeric optimization method to search these tendon
parameters specific to a subject is proposed, and the accuracy of the developed algorithm is

evaluated through a numerical simulation.
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Table 1 Muscle-tendon parameters for quadriceps

muscle FEN(N) Memy | ¢,(deg) fi(em) Lo joints involved
VM (vastus medialis) 1295 8.9 5 12.6 14 knee
VI (vastus intermedialis) 1235 8.7 3 13.6 1.6 knee
VL (vastus lateralis) 1870 8.4 5 15.7 1.9 knee
RF (rectus femoris) 780 8.4 5 34.6 4.0 knee, hip_
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Table 2 Optimized values for muscle parameters

e | ] et |
Ire | 0346 | 037 | 03460 0
Inm | 0126 | 015 | 0.1240 -1.59
Lve | 0157 | 018 | 0.1577 0.45
i | 0136 | 015 | 01371 0.81
k 1 15 1.0001 0.01
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