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Research on Quality Inspection Process for Jeans Apparel Based on Machine Vision
Cai Haili
Zhejiang Blue Boat Garments Co., Ltd., Wenzhou, Zhejiang 325200

[ Abstract ] With the intelligent and digital transformation of the apparel manufacturing industry, traditional manual inspection
methods have become inadequate for meeting the dual demands of efficiency and precision in large-scale denim
garment production. This study investigates quality inspection processes tailored to the complex texture patterns, diverse
defect morphologies, and low contrast characteristics of denim fabrics. Through analyzing optical properties of denim
surfaces, a hardware platform integrating high-resolution linear array cameras, customized light source systems, and
image processing units was developed. At the algorithmic level, an image preprocessing method based on multi-scale
morphological reconstruction was proposed, combined with improved edge detection and threshold segmentation
algorithms to effectively address background texture interference and defect extraction challenges. The research focuses
on developing identification workflows for damage, oil stains, color variations, and sewing defects, while validating
system stability under varying lighting conditions. Results demonstrate that the proposed inspection process
significantly enhances defect recognition accuracy, reduces missed detection rates, and provides a reliable technical
solution for real-time quality control in denim garment production lines.
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