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Micro Detection Device for Fungal Spores of Crops Based on
Diffraction Reconstruction
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Abstract; Collecting airborne spores of rice blast in rice fields using spore trap devices has currently
become an important approach for devising strategies early and effectively controlling rice blast. In order
to solve the problems of large volume and high cost of existing spore detection system, a spore detection
method for crop fungal diseases was proposed based on diffraction reconstruction technology. Based on
Huygens — Fresnel principle and angular spectrum theory, a spore detection system for fungal diseases,
including enrichment and sampling mechanism, was designed by using diffraction imaging complex
reconstruction calculation. The system can complete a series of operations such as enrichment, sampling,
shooting, reconstructing and detection, and reconstruct the original spore image of fungal diseases by
reconstruction algorithm. According to the morphological characteristics of reconstructed images, two
important parameters, area and thinness ratio, were extracted to detect and identify spores. Rice blast
spores were selected as the research object to carry out detection and verification experiments. The
experimental results showed that the system could capture the micro-images of diffractions of rice blast
spores, with 2 592 pixels x 1 944 pixels resolution. The experiments validated that the correlation
coefficient between the detection results of rice blast spores and the identification results of artificial
microscope can reach 0.99, while the average detection error rate was 5.91% , which had good
accuracy. The research provided a design scheme for the research and development of low-cost early
warning equipment for crop fungal diseases.
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Fig. 1 Diagram of equipment imaging principle
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Fig.3 Spore reconstruction images
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Fig.5 Threshold segmentation
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Fig.6  Flow chart of threshold segmentation
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Fig.7 Two-dimensional chart of area-thinness characteristic
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Tab.1 Manual counting and device automatic counting results

RE A 4 2 12 3 4 5 6 1 8 9

10 11 12 13 14 15 16 17 18 19 20

ANLit# M 11 20 23 33 15 46 37 41 21

A ahitgk N 12 19 21 31 16 42 34 43 20
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