= MCCI

Microelectronic Circuits Centre Ireland

10T_ML

Abstract

This proposal addresses the high-power consumption issue of wearable devices for CVD patients. Power
consumption is too high due to continuous RF transmission of data. The idea is to process the physiological
signals locally at the sensor using machine learning techniques to detect potential arrhythmias or health
conditions. Wireless transmission can be enabled only when deemed necessary by the processing
techniques to save power. Existing machine learning (ML) algorithms are not “light” enough to be
implemented in loT devices. This project aims to develop Edge/Near-Sensor computing techniques in loT
devices to opportunistically disable RF transmission.

Introduction:

To address the above-mentioned issues, we are developing a new algorithm where instead of looking for
individual arrhythmias, only anomalies in the data are identified. Anytime an anomaly is detected, the
wireless transmission can be enabled for real-time streaming, so that a more comprehensive analysis can
be done in a cloud server or manually by a clinician. This solves the problem of computational complexity,
personalisation and still achieves the power reduction in the sensor.

We aim to develop distributed ML algorithms for loT devices in which
* Alight first stage which makes binary decisions to be implemented in an loT device.
* Doesn’t require a prior information of the subject and is patient adaptive.

* Asecond stage which makes a more comprehensive classification on a gateway device.
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* Research distributed machine learning techniques with 2 stages.
¢ Develop blind learning algorithms for binary stage 1 classifiers to be implemented in the
loT
* Develop stage 2 algorithm for comprehensive analysis
* Test the detection accuracy of the techniques at Stage 1 and Stage 2 using public
datasets
* Develop a sensor prototype and implement the algorithms in firmware and measure
improvements.
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Current Status

* Literature review on existing works:
* LDA/SVM
*  KNN Clustering based blind classifiers
*  Two M.EngSc (research) positions were offered, 1 M.Eng (Taught) candidate assigned to the
project.

e Algorithm Researcher: (From Srilanka: Expected to join in 1°* Week of February), Prior
experience in loT machine learning algorithms. The candidate is expected to focus on
multistage machine learning algorithm design.

* |oT sensor Prototyping+ Power measurement: (From Pakistan: Student visa rejected.
Appeal ongoing), Prior Experience in sensor hardware design. Candidate is expected to
design a prototype sensor and implement and test the algorithms developed to test its
efficiency.

¢ UCD M.Eng. (Taught) Candidate working on binary classification for Stage 1.
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