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Display Control System using Hand Gesture Recognition based
on Doppler Radar and YOLO
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Abstract

A real-time hand gesture recognition and display control system was developed using a 24 GHz Doppler radar
and You Only Look Once (YOLO). To extract Doppler features corresponding to each gesture, spectrogram images
were generated for six distinct hand gestures, with 500 images collected per gesture, resulting in a total of 3,000
images. The spectrogram images were used to train the YOLOVS classifier. The trained model was evaluated on 600
test samples, with 100 samples for each gesture, and achieved an accuracy of 97.833%. The recognized gestures were
transmitted as control commands via Bluetooth Low Energy (BLE) wireless communication, and the correct execution
of display control for each command was verified. Experimental results demonstrate that all six control functions are
accurately performed.
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Fig. 1. Six hand gestures measured by Doppler radar
(@) wrist flexion (b) wrist extension (c) pushing and pulling
with palm (d) sequential finger flexion (e) wrist rotation
(f) sequential two—finger extension
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Parameters Value
Image size 416
Leamning rate 1e-2
Optimizer Stochastic gradient
descent
Momentum 0.937
Weight decay 5e-4
Total epochs 100
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