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JCS-based method on coordinate transformation of attachment
points between muscle and bone

TANG Gang, WANG Cheng-tao ( School of Mechanical Engineer-
ing, Shanghai Jiaotong University, Shanghai 200240, China)

JI Wen-ting, LI Yuan-chao,

Abstract: Objective In order to avoid potential injuries imposed to human body, it could be feasible to use the
musculoskeletal models which can be reconstructed from the cadaver color cryosection (CCC) images, comput-
erized tomography (CT) images, magnetic resonance ( MR) images or other images to analyze the dynamic
properties of muscles in vivo during human movement. Method We reconstruct the lower limb musculoskeletal
model and define the uniform joint coordinate system (JCS) on the model and the subject. The coordinate trans-
formation of the muscle attachment points both on the model and the subject is described in detail. Results The
length and the moment arm of the biceps femoris ( short head) during knee flexion are calculated and analyzed.
Conclusion This method plays an important role in improving the kinematics and dynamic simulation and the
muscle force estimation.

Key words : Musculoskeletal model; Computerized tomography; Joint coordinate system; Lower limb; Moment
arm; Kinematics
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Fig.1 The sketch map of joint coordinate systems
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Fig.2 The sketch map of coordinate sys-

tems in model and vivo
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Fig.3 The coordinate systems in model and

the positions of the markers in vivo
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Fig.5 The graph of the length and the moment arm of the biceps
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Fig.4 The positions of the visual makers and the joint coordinate
systems in vivo
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