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Abstract:

This report details the design and implementation of a handwritten digit
recognition system based on the STM32G030K6T6 microcontroller and
ITR20001/T infrared reflective sensors. The system utilizes a linear array of eight
sensors to scan a moving paper card with a handwritten digit, acquiring
two-dimensional grayscale data. To address the constraints of limited memory
and computational power in embedded devices, a collaborative "edge-cloud"
architecture is adopted: the STM32 MCU is responsible for real-time data
acquisition and transmission, while the host computer (PC) performs complex
tasks including image preprocessing, feature extraction, and machine
learning-based recognition using a K-Nearest Neighbors (KNN) algorithm
implemented in Python. Finally, the recognition result is sent back to the MCU
for real-time display on a 7-segment LED. Experimental results show that the
system achieves high recognition accuracy on a custom-collected dataset,

validating the feasibility of this low-cost, high-precision design approach.
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