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Abstract 
Wheeled walkers are popular mobility aids used by older adults to improve balance control. 
There is a need to automatically recognize the activities performed by walker users to better 
understand activity patterns, walking abilities and the context in which falls are more likely to 
happen. In the first part of this talk, I will describe feature extraction, supervised and 
unsupervised techniques for hidden Markov models (HMMs) and conditional random fields 
(CRFs) to recognize walker related activities. In the second part of this talk, I will describe a 
particle filtering approach that implicitly recovers depth information to estimate 3D poses of 
the lower limbs without doing explicit stereo matching. Finally, a comprehensive evaluation 
with control subjects and walker users from a retirement community will be presented. This 
work is done in collaboration with a multidisciplinary research team at the University of 
Waterloo, the Toronto Rehabilitation Institute and UW-Schlegel Research Institute for Aging.  
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