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Simulation Test Method for Intelligent Vehicle Camera Sensors in Fog

Environments
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(1. CATARC Automotive Proving Ground Co., Ltd., Yancheng 224100; 2. State Key Laboratory of Automotive Chassis
Integration and Bionics, Jilin University, Changchun 130022)

[ Abstract]In the process of testing intelligent vehicle camera sensor functionality in foggy environments, real-world fog
test scenarios face high acquisition costs, poor repeatability, and uncontrollable visibility, while virtual simulation methods lack
sufficient realism. To address these issues, this paper proposes a simulation test method specifically for camera sensors in fog
environments. First, atmospheric light in different scene regions is estimated via semantic segmentation; next, combining target
visibility and fog microphysical parameters, the atmospheric scattering coefficient is computed using a scattering model, and
depth information is corrected with the camera intrinsic and extrinsic parameters to produce an accurate transmission map;
finally, a real, controllable fog test platform is constructed, and the proposed method is validated through image quality
evaluation (PSNR/SSIM) and YOLO-V5-based object recognition tests. Experimental results demonstrate that this method
generates high—fidelity foggy images across a 25~100 m visibility range and outperforms existing simulation approaches in both
image quality and functional testing, significantly reducing data—collection costs while ensuring repeatable, controllable, and

high—quality camera sensor validation.
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