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Deep Learning Model for Metal Embossed Character Recognition

Incorporating Reflective Features
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2. School of Mechanical Engineering, Chengdu University, Chengdu 610106, China)
Abstract : To improve the low recognition accuracy of characters embossed on train line nameplates due to the reflection of metal
materials, a deep learning model for recognition of metal embossed characters incorporating reflective features is proposed,
namely RFF-YOLOv5-C3CA.The proposed model, based on YOLOvS, introduces the reflective feature fusion (RFF) module to
enhance the contrast of the imprinted character area in the image in order to extract effective image features, uses target attention
module C3CA with direction information and position information reinforcing the model’s perception of embossed characters. The
experiment results show that compared with the YOLOv5 model, the recognition acurcy, recall rate, and mAP value of the
proposed model on the train nameplate embossed character data set increasesoon by 3.46 percentage points, 1.41 percentage
points, and 1.72 percentage points respectively, and the detection speed FPS reaches 41 {/s, which demonstrates the
effectiveness of the proposed algorithm.
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