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Abstract 

Above-knee amputees who use a prosthetic leg typically have to compensate for 
its shortcomings with unnatural hip motions. This compensation eventually leads 
to adverse health issues such as arthritis. We propose an active prosthesis to 
improve performance. The motor in our prosthetic knee allows the patient to 
move his hip normally, thus reducing the possibility of ancillary health issues. To 
improve the efficiency of the prosthesis, we use the braking phase of the 
prosthesis to regenerate energy. By storing energy in a supercapacitor during 
braking, the prosthesis lasts longer between each charge than it would without 
regenerative braking. We are considering two knee motor designs—a gear drive 
and a ball screw drive. Both designs appear to have the potential for 
regeneration. Several parameters characterize the prosthesis design. We use 
biogeography-based optimization (BBO) to determine these parameters. We are 
currently optimizing the prosthesis design to achieve accurate tracking of the 
knee angle. Future optimization criteria will include efficient energy use and 
generation. 
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