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HIGH-FIDELITY DATA TRANSMISSION OF MULTI VITAL SIGNS
FOR DISTRIBUTED E-HEALTH APPLICATIONS

ABSTRACT
Developing a portable e-health system based on mobile devices such as smart phone or iPad etc. to monitor and diagnose cardiovascular diseases (CVDs) easily, timely and flexibly is attractive and flourishing with the benefit of vigorous development of embedded-link technology and e-health. Yet,
confronting the numerous CVDs, complicated medical diagnosis and users’ increasing requirements, these source-limited portable devices are rather restricted to handle such emerging issues. Thus, a remote backyard on-line support and assistance center in such a distributed e-health system is necessitated to perform instant feedback upon users’ help requests. To ensure prompt and reliable communication between thousands mobile devices and support center, fast and accurate multi vital signs transmission using high efficient compression/decompression technique becomes the kernel of success or failure. 
the proposed method exhibits universal and robust applicability for multi vital signs and achieves competitive performance compared with prior works, making distributed e-health applications be realistic.









INTRODUCTION
With the vigorous development of e-health, increasing number of mobile devices such as smart phone and iPad are capable of monitoring and diagnosing health status. By offering flexibility and mobility for healthcare, these portable devices bring effective prevention and detection of cardiovascular
diseases (CVDs). Unfortunately, this takes along an incidental problem that such distributed mobile devices with limited database (DB) and knowledgebase (KB) are rather restricted to handle the numerous CVDs, complicated medical diagnosis and users’ increasing requirements. Therefore, the mobile devices must turn to up-linked server as a backyard support and assistance center to tackle the bottleneck problem. The proposed overall functional diagram of the distributed e-health system is depicted 

The entire system is composed of three sub-systems i.e. body sensor network and acquisition (BSNA) system; intelligent monitoring and diagnosis (IMD) system; as well as uplink, update and synchronize (UUS) system. Here UUS is specialized to provide backyard on-line assistance to support the functionality of distributed CVD diagnosis and enable remote communication between thousands home users, healthcare center, and hospital server. Firstly, with the aid of  multi vital signs. Secondly, these biomedical signals will be delivered to mobile devices for further analysis and interpretation to obtain the pathological results and warning messages. Whenever it happens either the failure of diagnosis, doubt about the diagnostic results, require more detailed and precise diagnostic information or doctor’s comments, or demand updating local DB and KB, the users can send help requests to the up-linked server. Meanwhile, a data package of the acquired multi vital signs and local diagnostic results as well as other pertinent recording information should be sent out together. 

Finally, the up-linked server will call UUS system to manage these help requests and feedback demanded information to distributed devices. The communication between IMD and UUS should meet following technical specifications to get exact and timely feedback from up-linked server: 1) rapid and efficient data transmission; 2) with strict information security; 3) with high data fidelity; 4) affordable cost. However, the massive multimedia medical data generated during long-term monitoring and diagnosis would not only result in high transmission latency in bandwidth-restricted network but also bring a huge burden to the source-limited mobile devices. 

Consequently, to ensure prompt and reliable communication between thousands mobile devices and support center, fast and accurate multi vital signs transmission using high efficient compression and decompression technique becomes the kernel of success or failure. Compression methods of biomedical signals can be divided into two categories: direct methods and transform methods. Direct methods are carried directly on original signals in time domain. 

The main disadvantage of direct methods is that they are sensitive to sampling frequency, quantization levels, and high frequency interference. In addition, these methods usually fail to achieve high data reduction along with the preservation of clinical information. Instead, transform methods such as Hermite transform, Fourier transform, discrete cosine transform, Walsh transform, Karhunen-Loeve transform, and wavelet transform exhibit higher compression ratio than direct methods. However, most of them are particularly application oriented and inept for multi vital signs. Even though some works claim to be potential of compressing more than one kind signal, neither theoretical nor experimental results have been presented to support the hypothesis. 

Hence, for distributed e-health system where multi vital signs are employed during analysis and diagnosis, a universal compression method is necessitated desperately to release the requirement of more power and resource consumption brought by using separate compression method for individual vital sign. This paper presents a high-fidelity multi vital signs transmission method for distributed e-health applications, which employs a versatile and reliable compression technique based on adaptive Fourier decomposition (AFD). Thorough experimental results validate the compression performance. In addition, an intelligent signal type detection and auto parameter adjustment scheme is designed and implemented to cater for the transmission of different biosignals automatically.
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