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Research on Weak Edge Extraction and Defect Detection
of Parts under Low Contrast
Chen Dong,Ma Zhaokun,Zhang Xinwei

Abstract: Aiming at the problems of missing weak edge extraction and missing defect detection of low contrast metal
parts ,a two-stage algorithm for weak edge extraction and defect detection based on piecewise power retinex and adaptive pi-
geon-inspired optimization with penalty method is proposed. In the first stage , piecewise power retinex (PPR) is used to im-
prove the weak edge contrast,a low-pass adaptive bilateral filter is constructed to suppress and remove irrelevant noise, and
an adaptive pigeon-inspired optimization segmentation algorithm with penalty method is used to extract the edge. In the sec-
ond stage, algorithms such as filtering and segmentation without PPR image enhancement are used to detect scratches and
pits in the extracted edge region. The experimental results show that the two-stage algorithm can completely segment and ex-
tract the contour edges after enhancing and protecting the boundary information of low contrast and weak edge,and then can
quickly detect the defects at different positions.

Keywords: edge exiraction ; piecewise power retinex ;low-pass adaptive bilateral filtering; penalty pigeon-inspired op-

timization
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