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Otsu chalky rice defect detection based on improved dung beetle optimization algorithm
Jingran Xu Yanfang Dou” Shuang Song Yinchao Zhou Huiyu Zhang Yitong Dong
School of Information and Electronic Technology, Jiamusi University

[Abstract] In the chalky rice image segmentation study, two—dimensional Otsu segmentation exhibits low
accuracy and efficiency. This paper introduces a Dung Beetle Optimizer that utilizes Halton sequences, global
exploration and adaptive t—distribution (FTDBO). The algorithm determines the optimal threshold for image
segmentation by simulating dung beetle behaviors, including rolling dung balls, breeding, foraging, and stealing.
In the initial phase of dung beetle optimizer, Halton sequences are introduced for population generation to
enhance the diversity of the initial population. During the dung beetle rolling phase, we integrate the global
exploration strategy from the Osprey Optimization Algorithm (OOA) to enhance algorithm convergence
accuracy. In the dung beetle foraging phase, the adaptive t—distribution variation strategy improves the
algorithm's ability to escape local optimal solutions. Finally, FTDBO—Otsu is employed for rice chalky defect
detection. Experimental results indicate that, in comparison with traditional Otsu, FTDBO—Otsu enhances
chalky rice detection accuracy by 5.97% and reduces processing time by 34%. This further validates the efficacy
and reliability of FTDBO in addressing real engineering challenges.
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Brochur Total number of Number of chalky |Chalkiness rate Chalkiness
rochure , /
rice grains/grain rice/grain /% degree /%
Wuchang Rice 40 6 15 2.84
NJ45 Rice 10 21 52.5 9. 85
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Number of chalky Chalkiness rate [Chalkiness degree

Brochure | Algorithms rice/grain P " Correct rate

FTDBO-Otsu 310 34% 19% 99%

1
Otsu 380 42% 21% 91%
FTDBO-Otsu 330 37% 19% 96%

2
Otsu 360 10% 23% 93%
FTDBO-Otsu 300 33% 18% 100%

3
Otsu 370 41% 22% 92%
FTDBO-Otsu 300 33% 17% 100%

1
Otsu 380 42% 23% 91%
FTDBO-Otsu 340 36% 19% 97%

5
Otsu 370 41% 24% 92%
FTDBO-Otsu 320 36% 18% 97%

Average

Otsu 370 41% 23% 92%
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