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Abstract

In order to realize the intelligent diagnosis of potato early blight, with the combination of the linear
superposition of quantum computing ideas and adaptive neural network computation, a quantum neural
network model for diagnosis of potato early blight was built. The model used multiple quantum energy
levels of the hidden layer activation function of the linear superposition of quantum neuron model. Fuzzy
decision of disease diagnosis was effectively solved. Uncertainty characteristics of sample data was
adaptively given in training process to determine. The algorithm overcame the disadvantages of local

minimum and increased learning efficiency and training speed. The simulation results showed that the

diagnosis accuracy reached to 96. 5% .
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Fig.2 Quantum neural networks model
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Tab.1 Geometric characteristic values of training samples

s (23 AR i BRI

1 0.976 12.881 0.781 0. 949

2 0.971 11.742 0.975 0. 871

3 0. 957 13.126 0.810 0. 806

4 0. 902 12.376 0. 943 0.951

20 0.993 12.199 0.873 0.735
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Tab.2 Color characteristic values of training samples

FFe H N I
1 99.78 51.75 68.57
2 98. 69 50.73 66. 74
3 94. 40 54.69 70. 00
4 85.87 49.23 66.12
20 87. 46 49.11 68.21
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Tab.3 Texture characteristic values of training samples

s M R M3 P E, Q
42.9750 0.0306 0.9647 0.3083 3.7748 3.0383

41.1990 0.0242 0.8974 0.3540 3.3498 2.9060
40.6570 0.0267 0.8089 0.3778 3.2517 3.0385
50.9070 0.0215 0.7074 0.2837 4.0403 3.1692

B S

20 41.6000 0.0408 0.8104 0.3694 4.2010 3.1877

KA L 40 i B B G AE S I ZREEAS , A1
4 BP i 25 [0 2 1 30 B 1 9 B 1 o 22 19 245 )1
h R B R S WY X LE 25 R I 4 Fs

10!

0 20 40 60 80 100 120 140 160 180
AU
(b

P4 8 i s B L IR
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Tab.4 Comparison of network training results
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Fig. 12 Ginkgo and simulation results
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