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Abstract

This paper introduces a method of estimating the knee joint moment developed during MVC. By combining the Hill-type muscle model and
analytic results on moment arm and musculotendon length change as a function of hip and knee joint angle, the knee joint moment at a
specific knee joint angle during MVC is determined. Many differences between the estimated results and the experimental data are noted. It
is believed that these differences originate from inaccurate information on the muscle-tendon parameters. The establishment of exact values
for the subject’s muscle parameters is almost impossible task. However, sensitivity analysis shows that the tendon slack length is the most
critical parameter when applying the Hill-type muscle model. The effect of a change of this parameter on the muscle length force relationship

is analyzed in detail.
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Fig. 1. A schematic model for the analysis of the gait motion
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Table 1, Muscle-tendon parameters for 10 major muscles related with the knee joint actuation

VM {vastus mediaius) 1295 8.9 5 12.6 1.4 knee

VI (vastus intermedius) 1235 8.7 3 13.6 1.6 knee

VL {vastus lateralus) 1870 8.4 5 15.7 1.9 knee

RF {rectus femoris) 780 8.4 5 34.6 4.0 knee, hip
SM {semimembranosus) 1030 8.0 15 35.9 4.5 knee, hip
ST {semitendinosus) 330 20.1 5 26.2 1.3 knee, hip
BFL (biceps femoris long) 720 10.9 0 34.1 3.1 knee, hip
BFS {biceps femoris short) 400 17.3 23 10.0 0.6 knee
GCM {(medial gastrocnemius} 1115 4.5 17 40.8 9.0 knee, ankle
GCL {lateral gastrocnemius) 490 6.4 8 38.5 6.0 knee, ankle
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