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Intelligent Detection System for Automotive White Body Process
Based on Computer Vision and Deep Learning Technologies

Wang Jiaqi, Shi Yang, An Jin, Li Jiaxin, Wang Sicheng
(Beijing Benz Automotive Co., Ltd., Beijing 100176)

Abstract: To address the challenges of low efficiency, high miss rate, and insufficient imaging stability associated
with manual visual inspection in traditional automotive Body—In—White (BIW) joining processes, an intelligent
inspection system based on computer vision and deep learning technologies is developed. An industrial camera imaging
system is constructed with optimized optical parameters, and image preprocessing is realized using automatic masking
techniques based on interactive image segmentation. Object detection is performed by incorporating an end-to—end
object detection model (DETR). A full-stack data management architecture encompassing data acquisition, processing,
storage, and visualization is established. Experimental results demonstrate that the system achieves a detection
accuracy of over 99%, reduces task completion time by 80%, and lowers the miss rate by 67%. Both inspection
efficiency and result consistency are significantly improved, satisfying the requirements for batch inspection of BIWs.
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