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Abstract This paper proposes an estimation method of populations of Grapholita molestas using object segmentation
and an SVM classifier in the moth images. Object segmentation and moth classification were performed on images
of Grapholita molestas moth acquired on a pheromone trap equipped in an orchard. Object segmentation consisted
of pre-processing, thresholding, morphological filtering, and object labeling process. The classification of Grapholita
molestas in the moth images consisted of the training and classification of an SVM classifier and estimation of the
moth populations. The object segmentation simplifies the moth classification process by segmenting the individual
objects before passing an input image to the SVM classifier. The image blocks were extracted around the center point
and principle axis of the segmented objects, and fed into the SVM classifier. In the experiments, the proposed method
performed an estimation of the moth populations for 10 moth images and achieved an average estimation precision
rate of 97%. Therefore, it showed an effective monitoring method of populations of Grapholita molestas in the
orchard. In addition, the mean processing time of the proposed method and sliding window technique were 2.4
seconds and 5.7 seconds, respectively. Therefore, the proposed method has a 2.4 times faster processing time than
the latter technique.

Keywords : Estimation of moth populations, Grapholita molestas, Moth image, Object segmentation, Pheromone trap,
SVM classifier
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Fig. 1. (a) Appearance and (b) trap image of Grapholita
molesta.
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Fig. 2. Flow chart of the proposed method of estimation
of moth populations of Grapholita molestas.
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Fig. 3. Pre-processing of moth image of Grapholita
molesta: (a) intensity component image after
transforming the image into HSI color space,
and (b) the image after noise removal.
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Fig. 4. Typical histogram used for thresholding of a
moth image.
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Fig. 5. Thresholding: (a) thresholding by higher threshold

compared to the optimal threshold, and (b) an
optimal thresholding.
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Fig. 8. Extraction of training patterns for an SVM
classifier: (a) extraction of centers and principle
axises of the segmented objects, and (b)
extracted image blocks as training patterns.
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Fig. 6. Morphological filtering: (a) small spot removal
and (b) morphological opening.
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Fig. 7. Labeling of morphological filtered objects.
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Fig. 10. Estimation of moth populations of Grapholita
molestas: objects of red contours represent
single or multiple interest moths.
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Table 1. Estimation of moth populations of Grapholita
molesta.

Tota

No | 1| 2| 3| 4| 5] 6| 7| 8| 9|10

Correct
populations
Estimated
populations
Rate(%)

2711100 3| 5| 2| 2| 4 21| 352

150p 25110 3| 5| 2| 2| 4 19 | 340

96| 93| 100] 100| 100 100 91| 97
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