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Recognition System of Rice Planthopper Based on Improved Hu
Moment and Genetic Algorithm Optimized BP Neural Network

Zou Xiuguo Ding Weimin Liu Deying Zhao Sangin
(Laboratory of Modern Facility Agriculture Technology and Equipment Engineering in Jiangsu Province

Nanjing Agricultural University, Nanjing 210031, China)

Abstract; For the problems of poor real-time of rice planthopper recognition and a certain error of BP
neural network classifier, a rice planthopper recognition system was designed based on DSP hardware
system and genetic algorithm optimized BP neural network. AT89S52 microcontroller was used to control
the mobile device. DM6437 was used as processing platform. Mathematical morphology algorithm,
improved Hu moment, and genetic algorithm optimized BP neural network algorithm were used for
segmentation. The video camera was used to shoot crop video. Then, the video signal images were
transformed to the DSP recognition system. The rice planthopper could be identified from these images.
The experiment was carried out on 80 samples, including rice planthopper, ephydrid and miner. Results
showed that the accuracy of genetic algorithm optimized BP neural network reached to 90% .
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Fig.3 Framework map of control circuit
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Tab.1 Extracted of eigenvalues of rice planthopper

by improved Hu moment

YCHE Hu SRR 41 K14 2
ImpHu[ 0] 0.018 832 0.018 875
ImpHu[ 1] 1. 038 362 1.039 432
ImpHu[ 2] 0. 688 889 0.684 518
ImpHu[ 3] 0.983 412 0. 981 805
ImpHu[ 4] 1.527 535 1.525 726
ImpHu[ 5] 0. 045 432 0. 046 776
ImpHu[ 6] 0. 044 266 0. 045 089
ImpHu[ 7] 1. 882 681 1. 896 454
ImpHu[ 8] 2.820 741 2.831 962
ImpHu[ 9] 0. 507 406 0.513 986
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Tab.2 Actual value compared with test value by

BP neural network
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Tab.3 Actual value compared with test value by genetic

algorithm optimized BP neural network
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