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This research work presents a socially assistive robot (SAR) system developed for elderly people to
help them perform multiple types of arm exercises. The experimental results and the survey have
shown a very positive response from the elderly people as well as high accuracy of the proposed
optimized Neuro-Fuzzy System for real-time arm gesture detection. In the presented SAR system, a
virtual humanoid robot is developed to behave as a physical exercise instructor which is displayed on
a large LCD screen in front of patient. The presented robotic exercise coaching system is completely
autonomous and doesn’t require any human intervention.

An Optimized Neuro-Fuzzy System (NFS) model is used for real-time identification of arm gestures.
This NFS model is optimized using both structural optimization and the parametric optimization.
Angular transformation scheme is applied to achieve the structural optimization while subtractive
clustering approach is used for parametric optimization of the system. Both the optimization schemes
resulted in much faster training of NFS model (several minutes) compared to other available
techniques.

In the experimental session with 17 elderly volunteers (all of them ageing 60 years and above except
for 1), the presented NFS based gesture recognition framework was able to correctly identify most of
the gestures during exercise session. For all 17 elderly volunteers, a total of 373 gestures were
identified during the experimental setup, out of which only 14 gestures were either not correctly
followed by the user or were wrongly identified. The presented Neuro-fuzzy based gesture
recognition system provided 96.4% accuracy.

In order get better understanding of their experience and to obtain the feedback during the exercise
session, a short survey questionnaire was presented to each of 17 elderly volunteers. The survey was
composed of 16 questions split into 6 different categories and was developed based on well-known
research works. This survey has shown positive response from elderly in all the 6 categories, while in
some categories the response was highly positive.

Overall the presented robotic exercise coaching system has shown very positive feedback from the
elderly volunteers and the proposed Optimized Neuro-Fuzzy system has shown very high accuracy in
practical setup.
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