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Walnut defect detection based on improved ELM and computer vision
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Abstract: Objective: To address the issues of low accuracy and
poor efficiency in walnut defect detection among existing food
production enterprises. Methods: Proposed a fast non-destructive
detection method for walnut defects that combined improved
extreme learning machines and computer vision. Collected most
of the surface image information of walnuts through computer
vision, preprocess the image through Gaussian filtering, optimize
color and texture features through iterative and information
preserving variable methods, finally, by improving the butterfly
algorithm to optimize the parameters of the Extreme Learning
Machine (random weights and deviations), fast non-destructive
detection of walnut defects could be achieved, and verify the
performance of the proposed defect detection method. Results:
The experimental method could effectively discriminate various

defects in walnuts. Compared with conventional methods, the
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experimental method had superior detection accuracy and
efficiency in walnut defect detection, with a detection accuracy
rate > 98.00% and an average detection time < 9.00 ms.
Conclusion: Combining intelligent algorithms with machine vision
technology can achieve rapid non-destructive detection of walnut
defects.

Keywords: food production; walnut defects; computer vision;
extreme learning machine; butterfly optimization algorithm;

rapid non-destructive testing
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Figure 1 Data collection structure
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Figure 3 Walnut sample map
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before and after optimization

AT 9 UE R 45 T B AN T A B kA O o K
8 75 3 5 v {0 R U T A B AR AT R AT
Fb B A [ Ak B 0 A 2 A B ik BOA-ELM B8 4 )
TR F AR L A () 993 4k T 5 35k e o A6 00 285 SR WL 3% 3.,

F3 AEAMEFERERUER
Table 3 Defect detection results using different
preprocessing methods %
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Table 5 Different defect detection methods for
defect classification
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Comparison of detection results and actual values using different methods
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Table 6 Results of different defect detection methods
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