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Design of an intelligent hydraulic lash adjuster wear detection system
based on machine vision
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Abstract

Timely detection of failures in critical components of internal combustion engines is one of the key factors in
extending engine lifetime and reducing repair and maintenance costs. In this study, an intelligent machine vision-
based system was designed and implemented to detect failures (wear) in Hydraulic Lash Adjusters (HLA). The
main objective of this system is to replace traditional and costly inspection methods, such as coordinate measuring
machines, with a faster, more accurate, and cost-effective approach. The dataset consisted of color images of
normal and defective parts. After a preprocessing stage including resizing, normalization, and data augmentation,
Resnet18 was employed for Normal/Damaged classification, while a U-Net architecture was used for defect
segmentation. The proposed system was evaluated using accuracy, recall, precision, and overlap-based metrics.
Results demonstrated that the proposed model, compared with traditional methods, not only achieved higher
accuracy (over 97.6% in classification and final Dice Score of 0.721) but also reduced inspection time by more than
70%. Furthermore, a comparison between the system’s output and expert human evaluation showed high
consistency, confirming the reliability and practical applicability of the proposed method.

Keywords: Machine Vision, Classification, Image Segmentation, Internal Combustion Engine, Engine Parts
Failure Detection
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7 Segmentation

8 Attention Mechanism
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1HLA (Hydraulic Lash Adjuster)

2 Coordinate Measuring Machine (CMM)
3 Accuracy

4 Computer vision

5 Convolutional Neural Network (CNN)
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4 Diamond-Like Carbon Coatings (DLC)
5 labeling
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1 Preprocessing
2 Data Augmentation
3 Wear
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14 PyTorch

15 Google Colab

16 Adam

17 Cross-Entropy Loss

18 Batch size

19 Receiver Operating Characteristic (ROC) Curve
20 Precision-Recall Curve
21 Confusion Matrix

22 Classification Report
23 Validation Accuracy

24 Training Accuracy

25 Regularization

26 Qverfitting
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1 Annotation

2 Data Augmentation
3 Roboflow

4 Resizing

5 Spatial Information
6 ResNet18

7 Dropout

8 Fully Connected

9 Normal/Damaged
10 ZIP, RAR

11 DataFrame

12 Stratified Split

13 Python
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