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Foggy license plate detection and recognition based on YOLOV11
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nanjing university of posts and telecommunications
[Abstract] This article proposes a new method based on the YOLOv11 model and an improved dehazing
algorithm for long—distance license plate recognition in heavy fog weather. To enrich the dataset and enhance
the adaptability of the model to changes in fog eftects, this study introduces dynamic transmission maps and
Gaussian noise based on atmospheric scattering models, and designs a fog algorithm with strong adjustability and
better fit for real scenes. Secondly, to optimize the performance of the YOLOv11n model in license plate
detection, on the one hand, the CBAM attention module is integrated into its backbone network to enhance
attention to key features; On the other hand, adding P2 layer detection to the detection head can improve the
detection accuracy of small target license plates. To improve the dehazing effect, an adaptive kernel adjustment
mechanism is introduced in the guided filtering to constrain the robustness of atmospheric light estimation, and
the contrast limited adaptive histogram equalization (CLAHE) algorithm is fused in the dehazing
post—processing stage to enhance image contrast. The experiment is based on the CCPD2020 dataset and uses
PaddleOCR tool for recognition. The results show that compared with the original YOLOv111n model, the
improved model has improved recall and mAP50 with a slight increase in computational complexity; The
detection effect of small license plates in the distance has been significantly improved; After improving the
dehazing algorithm, the clarity of the license plate has been enhanced, and the recognition accuracy has reached
99.6%. This system significantly improves the accuracy and efficiency of license plate recognition in heavy fog
weather, demonstrating good practical application potential. In the future, we will further expand the dataset and
optimize the model structure to improve the system's adaptability and operational efficiency to complex
environments.
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