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Timely failure detection in critical internal combustion engine (ICE)
components is crucial for extending engine service life and minimizing
maintenance costs. In this study, we design and implement an intelligent
machine vision system for the automated detection of wear in Hydraulic
Lash Adjusters (HLAs). The system aims to replace traditional, high-cost
metrology methods such as Coordinate Measuring Machines (CMM) with a
rapid, accurate, and cost-effective alternative. Utilizing a dataset of color
images capturing both nominal and worn components, we apply image
preprocessing, including resizing, normalization, and data augmentation.
We then employ a ResNet-18 architecture for binary classification
(nominal vs. damaged) and a U-Net architecture for defect segmentation.
The system’s performance is evaluated using accuracy, recall, precision,
and overlap-based metrics. The experimental results demonstrate that the
proposed model achieves a classification accuracy exceeding 97.6% and a
segmentation Dice Score of 0.750, while reducing inspection time by over
70% compared to traditional methods. Furthermore, validation against
expert human assessments confirms high consistency, demonstrating the
reliability and practical viability of the proposed system for industrial
quality control.
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Worst 3 Segmentation Results
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