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In this project, we propose a new method to analyze human motion based on the interaction
with the surrounding environment, which provides a better understanding about the nature of
the performed motion and enhances the performance of modern motion-related applications.

Understanding human movement is a central problem for motion-related applications such as
behaviour monitoring for smart homes and movement evaluation for physical therapy. Most
traditional 3D motion analysis algorithms are human-centered, meaning that they only consider
features of the human body but not the interaction with the surrounding environment. Imagine
the movement of an older person standing on the floor while doing some arm-stretching
exercises, and another standing on a chair to fix a light bulb, which is considered to be
dangerous. The two motions have completely different contextual meanings, but are surprisingly



similar in terms of human body posture. Traditional computer-based motion analysis methods
disregard the relationship between the human and the environment, and thus cannot accurately
tell the difference between the two motions.

We observe that real humans usually comprehend the context of a motion based on its
interaction with the surrounding environment, such as sitting on a sofa, watching the television,
riding a bicycle, etc. We believe that by considering these types of interactions, higher quality
motion analysis can be improved as a result of better understanding on the context of the
motion. Therefore, we propose a new algorithm to analyze human motion based on the
interaction between the human and the surrounding environment, which will enhance the
accuracy of motion identification and the performance of movement evaluation. Our algorithm
evaluates detailed 3D movement features with respect to the environment, such as analyzing
the subtle movement of the feet of a Parkinson’s disease patient with respect to the position of
the stairs during a stair climbing motion. It can therefore (1) analyze movement features from
the interaction point of view, and (2) identify what kind of motion the user is performing based on
the interaction context.

The system proposed in this research could be used to enhance the quality of life of older
people to enable greater independence and reduce the burden on emergency and care services
caused by a rising ageing population. Our algorithm accurately identifies human motion, which
is an important step towards a smart home system that takes care of older people
autonomously. It also aims to evaluate human movement, which can significantly reduce the
labour cost of rehabilitation and coaching for older people, as well as early stage motion-related
disease (such as the Parkinson’s disease) diagnosis.
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