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Abstract

Previous studies on physical activity recognition have utilized various fixed window sizes for signal segmentation
targeting specific activities. Naturally, an optimum window size varies depending on the characteristics of activity signals
and fixed window size will not produce good segmentation for all activities. This paper presents a novel approach to
activity signal segmentation for physical activity recognition. Central to the approach is that the window size is adaptively
adjusted according to the probability of the signal belongs to a particular activity to achieve the most effective
segmentation. In addition, an activity transition diagram for activity recognition is developed to validate the activity
transition and improve recognition accuracy. The adaptive sliding window segmentation algorithm and the role of activity
transition diagram are described in the context of physical activity recognition. The approach recognizes not only well
defined static and dynamic activities, but also transitional activities. The presented approach has been implemented,
evaluated and compared with an existing state-of-the-art approach by using internal and public datasets which contains
activity signals of dynamic, static and transitional activities. Results have shown that the proposed adaptive sliding
window segmentation achieves overall accuracy of 95.4% in all activities considered in the experiments compared to the
existing approach which achieved an overall accuracy of 89.9%. The proposed approach achieved an overall accuracy of
96.5% compared to 91.9% overall accuracy with the existing approach when tested on the public dataset.
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1. Introduction

Aging and dependent population is recognized as a major social and economic issue for the coming
decades. According to World Health Organization, it is estimated that there will be 2 billion people of age 60
and older by 2050 [1]. In Europe, it is expected that the elderly population of European Union (EU27) aged
65 years or over to rise to 30% in 2060 [2]. Elders who are dependent and vulnerable in different aspects due
to cognitive and physical impairment require assistance in their activities of daily living (ADL). With the
increase of elderly population, rise in health care cost with insufficient and ineffective care are becoming an
issue in the future. One of the promising solution to mitigate the issue is known as assisted living systems [3].
The aim of such system is to allow elders to live independently at home and at the same time enhance their
living quality. As a result, the cost for society and public health system could be reduced [4].

Assisted living system incorporates sensing, actuation and networking technologies and data processing
techniques to provide assistance to elderly people with their daily activities and help them to be safe and
healthy while living independently. One of the main components of assisted living system is human activity
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