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ABSTRACT

Disabled people can overcome their disabilities in carrying out daily tasks in many
facilities. However, they frequently report that they experience difficulty being
independently mobile. And even if they can, they are likely to have some serious
accidents such as falls. Furthermore, falls constitute the second leading cause of
accidental or injury deaths after injuries of road traffic which call for efficient and
practical/comfortable means to monitor physically disabled people in order to detect
falls and react urgently.

In this thesis, we propose a new skeleton-based method for fall detection. The
proposed three-stage method aims to detect different fall types and scenarios of the
physically-disabled users who use can as mobility aid; using skeleton tracking with a
Microsoft Kinect camera. The proposed fall detection method first stage tracks the
user and extract its skeleton’s joints. Then, the second stage calculates the joints’
distances from the Kinect to extract the key frames. The final stage, based on the key
frames’ classification results using Random Forest classifier, it decides whether there
is a fall, in which case it triggers an alarm. The efficiency of the proposed method is
evaluated through some experiments and with compared to existing methods, and it
has shown the merit of detecting various types of fall under multiple scenarios and
postures. And as we report in this thesis, the proposed method reached 97.5%
accuracy with 0.03 error rate. Furthermore, the evaluation shows that it can detect
fall 100% (all the 42 fall scenarios) with only 2 from 37 non-fall scenarios were
misclassified as falls by 0.05 false alarm rate.



