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Development of Three-Dimensional Contact Model of Human Knee Joint
During Locomotion

Hyo Shin Kim*, Seong Jin Park** and Joung Hwan Mun*

ABSTRACT

The human knee joint is the intermediate joint of the lower limb that is the largest and most complex joint in the
body. Understanding of joint-articulating surface motion is essential for the joint wear, stability, mobility, degeneration,
determination of proper diagnosis and so on. However, many studies analyzed the passive motion of the lower limb
because of the skin marker artefact and some studies described medial and lateral condyle of a femur as a simple sphere
due to the complexity of geometry. Thus, in this paper, we constructed a three-dimensional geometric model of the
human knee from the geometry of its anatomical structures using non-uniform B-spline surface fitting as a study for the
kinematic analysis of more realistic human knee model. In addition, we developed and verified 6-DOF contact model of
the human knee joint using C? continuous surface of the inferior region of a femur, considering the relative motion of
shank to thigh during locomotion.
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Table 1 Symbol and position of anatomical landmarker

Joint Marker Position
LASI Left anterior superior iliac spine
Hip RASI Right anterior superior iliac spine
LPSI Left posterior superior iliac spine
RPSI Right posterior superior iliac spine
RKNE Lateral epicondyle
Knee ; :
RME Medial epicondyle
Ankle RANK | Distal apex of the lateral malleolus
RMM Distal apex of the medial malleolus
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Fig. 4 B-spline surface of inferior region of a femur
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Fig. 6 (a) Trajectory of contact points of tibio-femoral joint-érticulating surface during locomotion using contact
model, (b) tibio-femoral contact area (scanned picture from Iseki et al. '%)
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