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Development of Automatic Conveyor-Belt Insect Pests Inspection Machine for Cut Orchids

Flowers
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Abstract
Exported cut orchids inflorescences need to be inspected to prevent infestation, especially from common
cutwormes, orchid midges and cotton thrips. Such an inspection task requires specialized skills; prolonged inspection

nevertheless results in fatigue and hence lower inspection efficiency. An automatic conveyor-belt inspection
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machine employing image processing technology was therefore developed in the present research. Orchids

inflorescences were transported into the photography chamber via a conveyor belt; photos were taken using

several cameras installed at several angles. Image data were analyzed via convolutional neural network (CNN) to

classify images into those consisting of common cutworms, orchid midges, cotton thrips and those with no insect

pests. Based on the classification results, the image classification efficiencies were 78.6% for common cutworms,

68.0% for orchid midges, 39.8% for cotton thrips and 39.1% for non-pest images. Classification errors were due to

the excessively smaller sizes of insects, especially in the cases of orchid midges and cotton thrips. These resulted

in images with and without insect pests were similar and not distinguishable by the model. Classification accuracy

of the machine was not yet at a level suitable for industrial use. The model must be further developed to allow

detection of small insect pests with higher accuracy.
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Figure 1 Sample images from light box
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Figure 2 Sketch of conveyor belt
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Figure 3 Conveyor belt with photography chamber
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Table 1 Splitted image classification accuracy before

and after augmentation

Table 3 Testing result of automatic conveyor belts

insect pests screening machines

Before After
Augmentation  Augmentation
Category
(Correct image  (Correct image
/ Total image)  / Total image)
44.83% 83.82%
Cutworm
(39/87) (435/519)
10.64% 79.07%
Midge
(5/47) (238/301)
24.32% 59.76%
Thrips
(9/37) (147/246)
Non-Pest 97.01% 86.99%
Detected (1104/1138) (990/1138)

Table 2 Testing result of splitted image classification

Average Standard
Category
Accuracy Derivation
Cutworm 81.6% 0.081
Midge 88.1% 0.073
Thrips 64.6% 0.106
Non-Pest Detected 78.9% 0.082
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Category
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Non-Pest Detected 39.1% 0.043
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