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Abstract: Recent advances in wearable devices hold the promise to enhance the efficiency and applicability of telemedicine solutions.
These devices allow seamless, non-invasive and inexpensive gathering of biomedical signals such as electrocardiogram (ECG),
photoplethysmogram (PPG), heart rate, blood pressure, blood oxygen saturation, and respiration (RESP). They can be integrated into
wireless body sensor networks (WBSN) to update medical records via the Internet, improving prevention, and can be used within
personalized training applications. Since wearables are required to be small and lightweight, they are often resource constrained, and
as such they need dedicated algorithms to optimally manage energy and memory. In this talk, we first review a number of
compression algorithms for physiological quasi-periodic signals such as ECG, PPG and RESP. The data volume reduction that they
achieve allows efficient storage and transmission, and thus helps extend the devices’ lifetime. We then present two new designs: the
first exploits denoising autoencoders, whereas the second is based upon a subject-adaptive dictionary which is constructed and adapted
at runtime without requiring any prior information on the signal itself. This is achieved utilizing the time-adaptive self-organizing map
(TASOM) unsupervised learning algorithm. Both approaches outperform the algorithms in the state-of-the-art and their pros and cons
will be discussed in the talk. Quantitative results will be shown: as we will see, compression ratios of up to 35-, 70- and 180-fold are
generally achievable respectively for PPG, ECG and RESP signals, while reconstruction errors (RMSE) remain within 2% and 7% and
the input signal morphology is preserved. In addition, these high compression ratios entail a substantial reduction in the energy
required for the data transmission, e.g., using a wireless interface such as Bluetooth Low Energy. Finally, current research directions
are briefly discussed.
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