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ABSTRACT—Telemedicine aided by wireless sensor networks (WSN) has recently 
become a healthcare trend. Many previous studies have adopted the ZigBee-based WSN 
to implement a platform and/or a telemedicine system. However, the low data rate and 
bandwidth have limited the maximum number of nodes in a WSN during continuous and 
simultaneous transmission. The issue of low data throughput has not been addressed in 
previous research. In this study, we propose an arrhythmia-aware system, and a new DSP-
based WSN platform is developed for the high compression performance of physiological 
data in a ZigBee-based WSN. Proven by simulations and several real tests, the 
combination of the proposed platform and the sensor nodes can lead to more bandwidth 
conservation and extend the WSN scale for the next generation of telemedicine system. 
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1.  INTRODUCTION 
The development of the wireless sensor network (WSN) is imperative for modern 

telemedicine. The use of telemedicine enables people with chronic disease to remain at home for 
as long as possible, managing risks, informing care process, and empowering independence. 
Aided by WSN technologies, the ubiquitous and flexibility of telemedicine systems can be 
strengthened by ad-hoc network configuration. WSN facilitates the timely monitoring of complete 
physiological information to save lives and improve the overall safety of people’s care.  

In this study, we consider the IEEE 802.15.4 (IEEE Std 802.15.4, 2003) as a candidate for a 
low-rate wireless personal area network (LR-WPAN) application for telemedicine systems, given 
its low power consumption, easy deployment and various network topologies. While some 
telemedicine systems have been developed to collect healthcare data, information remained 
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