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Gesture Recognition IoT System Based on YOLOVS and Raspberry Pi
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ABSTRACT

This paper proposes a YOLOv5-based hand gesture recognition system using a small custom dataset. It is
characterized by high speed, high accuracy and small model size. The data collection process involves three stages:
1. Capturing 100 images of 7 specific pre-defined hand gestures on a plain white background, maintaining
consistent angles and distances. 2. Capturing 40 images of a few hand gestures in complex backgrounds with
varying angles and distances. 3. Capturing images of backgrounds without any hand gestures and augmenting the
above datasets using Augmentor to generate 500 images for each hand gesture. The training process employs
progressive refinement of the dataset, achieving an overall mAP@[0.5:0.95] of 0.909 in indoor environments.
Additionally, the model achieves an mAP@][0.5:0.95] of 0.811 when tested on two subjects not in the dataset. The
hand gesture recognition model is converted into an edgetpu.tflite model and deployed on a Raspberry Pi 4 with
Coral USB Accelerator for edge device deployment. The system uses MQTT to send real-time hand gesture
recognition results from a webcam C3 to a Wi-Fi IoT chip Esp8266. According to different gestures and setting of

Flask web pages to control home appliances, realize intuitive Al IoT smart control devices.
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