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Design and Optimization of Active Transfemoral Prosthesis System
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ABSTRACT

This paper presents a design and optimization of the fully-active transfemoral prosthesis leg system.
As it has one degree of freedom in knee joint, this prosthesis leg can imitate the human’s gait. The
weight of system, which makes the users more comfortable due to less tiredness, and the knee joint
torque to rise stability of the system are major factors of prosthesis leg system. Thus the mechanism
of prosthesis changes from 3-linkage type to geared type. The sensorized foot is also designed to
effectively determine human’s gait by measuring deformation of the foot during gait. Topology
optimization is carried out for the sensorized foot to remove its unnecessary weight. The safety of
optimized foot is verified by carrying out finite element analysis.

Keyword : Transfemoral Prosthesis Leg, Topology Optimization, Finite Element Analysis, Artificial Foot
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