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Abstract: In order to diagnose and classify tomato diseases rapidly, this research developed an algorithm (ASCS-BPCA) to
collaborate self-adaptive step cuckoo search (CS)and back propagation (BP). Firstly, the algorithm combined the global
search capability of cuckoo with back-propagation algorithm of BP to optimize weights and thresholds, based on which, it
introduced self-adaptive step into the cooperative algorithm to accelerate the convergence speed of cuckoo algorithm. Three
tomato diseased leaves and normal leaves were taken as research subjects and classification features of disease spots were
extracted as a sample set to construct an ASCS-BPCA classifier. Finally, the classification accuracy of ASCS-BPCA network
was compared with that of CS-BP network used in other researches. The results show that the average correct recognition
rate of ASCS-BPCA is more than 90% , better than CS-BP algorithm’s performance under the same conditions, and ASCS-
BPCA is more stable and efficient.
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Fig. 1 Segmentation of disease spots
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Fig. 3 Performance of recognition network
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