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ABSTRACT 

Cardiovascular diseases (CVD) remain as the leading cause of death according to the World Health Organization. Early 
detection of CVD via continuous vital signs monitoring and preventive healthcare management could potentially reduce 
complication and cost. Wearable Artificial Intelligence-of-Things (AIoT) requires edge devices to be resource and energy-
efficient. In this paper, we design and implement an efficient binary convolutional neural network (bCNN) algorithm 
utilizing function-merging and block-reuse techniques to classify between Ventricular and non-Ventricular Ectopic Beat 
images. We deploy our model into a low-resource low-power field programmable gate array (FPGA) fabric. Our model 
achieves a classification accuracy of 97.3%, sensitivity of 91.3%, specificity of 98.1%, precision of 86.7%, and F1-score 
of 88.9%, along with dynamic power dissipation of only 10.5-µW. 
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