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ABSTRACT

The continuous growth of an aging population in some countries, and patients with chronic conditions needs the development of efficient solutions
for healthcare. Pervasive Health Monitoring (PHM) is an important pervasive computing application that has the potential to provide patients with a
high-quality medical service and enable quick-response alerting of critical conditions. To that end, PHM enables continuous and ubiquitous
monitoring of patients’ health and wellbeing using Internet of Things (IoT) technologies, such as wearables and ambient sensors. In recent years,
deep learning (DL) has attracted a growing interest from the research community to improve PHM applications. In this paper, we discuss the state-
of-the-art of DL-based PHM, through identifying, (1) the main PHM applications where DL is successful, (2) design goals and objectives of using DL
in PHM, and (3) design notes including DL architectures and data preprocessing. Finally, main advantages, limitations and challenges of the
adoption of DL in PHM are discussed.

1. Introduction

Pervasive Health Management (PHM) has become a crucial approach to reduce medical cost, enhance medical quality, and
continuously monitor patients to improve quality of life. PHM is a subdomain of e-Health that allows continuous and ubiquitous
monitoring of individuals’ health and wellbeing, generally using wearables and ambient sensors. With the recent advances in sensing
technology and data analysis, various PHM applications are made possible, allowing, for example, estimating food intake and energy
expenditure, helping the elderly with chronic diseases living independently, or continuously monitoring vital signs in case of patients
in critical care (Ravi et al., 2016).

The rapid evolution of sensor, information and communication technologies (ICT), and the complexity of engineered systems have
led to the generation of a huge amount of data from different resources. These data are unstructured, decentralised, heterogeneous, and
contain useful information about the system’s health condition, which leads to significant challenges concerning the traditional data-
driven methods in PHM applications. Traditional methods need a large number of labeled samples for training. The prevalence of
multidimensional and heterogeneous data streams cannot permit the use of traditional methods. Thus, the use of advanced analytic
tools is essential for the adaptive and automatic exploitation of the characteristics hidden in the real-time measured streams. With
advances in artificial intelligence, deep learning offers a way to respond to the challenges mentioned above.

Deep Learning (DL) is one of the most advanced approaches of machine learning concerned with algorithms based on artificial
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