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Comparison of characteristics of muscle activation
in mono- and bi-articular muscles
— A modeling study —
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Abstract

The aim of this study was to examine the difference of generating mechanisms of muscle
activations between mono- and bi-articular muscles from two kinds of upper limb musclo-
skeletal models on the computer. Model 1 has normal muscle alignments which include 4
mono-articular muscles and 2 bi-articular muscles. Model 2 has particular muscle alignments
which include 8 mono-articular muscles, 4 of 8 muscles are the same mono-articular muscles
in Model 1 and rest of 8 are 4 mono-articular muscles that were substituted from bi-articular
muscles. The task was the isometric contraction in the upper limb as exerting a force with 20
N magnitude and 24 directions. Methods of calculating muscle activations were performed
by an optimization technique. Muscle activations were characterized by a cosine tuning for a
function of force directions, and no differences were obtained between Model 1 and Model 2
in cosine characteristics. Moreover, muscle activations of bi-articular muscles in Model 1 were
reconstructed as an arithmetic addition of mono-articular muscles which were substituted
from bi-articular muscles in Model 2. Therefore, generating mechanisms of muscle activations
in bi-articular muscles might be the same mechanism in mono-articular muscles.



