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Abstract: [Objective] The recognition and diagnosis methods of main maize leaf diseases using machine vision were studied
in this paper. [Method] The diseases pictures of different varieties or periods were taken in fields, methods of threshold
segmentation based on hue, iteration binarization, image morphological operation and contour extraction were adopted for image
processing and image segmentation, then the texture, color and shape features were extracted. Genetic algorithm was used to get
approximate features. Finally Fisher discrimination analysis was applied to recognize main maize leaf diseases. [Result] In the
research, 28 characters including energy, informationization measure, fractal dimension, hue, cb, color moment, disease spot area,
rotundity, figure factor, and others were extracted, and four approximate features were selected from 28 primordial features. The
results indicated that the precision of the three kinds of maize disease recognition was higher than 90%. [Conclusion] Disease
image obtained in fields were recognized by the application of digital image processing technology , analysis of image texture, color
and figure characters, genetic algorithm and Fisher discrimination analysis. It has provided a technical support for the automatic
recognition of crop diseases and insets with disease image obtained in fields.
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Table 1 Character values of maize leaf disease extracted from images

¥4 Character HWAEM Rust KB Northern blight BT Brown spot
il bR Wi byt B RS
Mean Standard deviation Mean Standard deviation Mean Standard deviation
14 Entropy 1.1404 0.2776 1.1678 0.1145 1.0662 0.1519
fit & Energy 0.1955 0.1329 0.1306 0.0559 0.2035 0.0732
WPE Inertia 10482 5513 70195 3538 8152 4193
%FELJE Contrast 2.2838 0.2646 2.1274 0.4006 2.2932 0.3025
HFPE Relativity 1.2033 0.0281 1.1964 0.0264 1.2030 0.0341
AU BV Informationization measure 0.6059 0.1316 0.7539 0.0464 0.6999 0.0809
SYTE4ER Fractal dimension 2.0676 0.0777 2.0829 0.0703 2.0452 0.0200
gL ® R 105.48 35.4425 117.42 29.0180 122.42 31.3994
s G 90.48 31.1089 102.20 27.8773 110.86 29.2268
s B 57.04 22,5125 73.86 29.5794 58.12 29.9044
H—fbar iy 0.4458 0.1497 0.4307 0.0093 0.4329 0.0313
H—fegttasr it g 0.3667 0.0054 0.3573 0.0068 0.3854 0.0165
AR b 0.2025 0.0152 0.2293 0.0222 0.1867 0.0387
i Hue 4230 2.3234 40.36 2.2293 49.30 2.9641
FEIE Intensity 37.42 11.9251 39.14 11.8115 35.54 10.5931
MR Saturation 30.80 10.7874 36.36 10.5652 35.32 11.5660
4% Cb chroma —18.99 5.5888 —17.26 2.4975 —24.79 5.8111
4% Cr chroma 13.11 3.9907 12.78 3.1735 12.56 3.9735
B gita First order color moment 43.57 1.8146 41.91 3.8160 50.43 13.0326
ZRrEita Second order color moment 30.37 45,7846 25.13 37.9231 24.90 35.4309
=B sE Third order color moment 14.67 2.9464 7.40 2.4925 17.04 4.3570
FBERA K Girth 0.1045 0.03155 4.6043 1.5519 0.0689 0.0234
BT Area 0.0215 0.0240 2.1049 1.4939 0.0154 0.0208
[543 Rotundity 0.0557 0.0644 0.1132 0.2451 0.1291 0.0627
JEAR AT Figure factor 0.0004 0.0002 0.0027 0.0012 0.0001 0.0001
BSR4 Scatter index 22.9930 5.9351 97.3518 50.9640 17.6859 3.6487
SR 242 Equivalent circle radius 6.5716 1.3178 109.82 20.8122 3.4718 0.7675
MYIIREAR Inscribed circle radius 4.8880 0.9134 40.4138 11.9924 2.9162 0.4769

22 NFEHEAERFIRANER

Table 2 Diagnostic results of training samples

E FEA%L W KB otz NRIATIES
Disease No. of sample Rust Northern blight Brown spot Correctness (%)
WM EER Rust 50 47 0 3 94
KBE#i Northern blight 50 1 49 0 98

BT Brown spot 50 5 0 45 90
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Table 3 Diagnostic results of testing samples

P FEAHL 38 KBE My B IEfIRT
Disease No. of sample Rust Northern blight Brown spot Correctness (%)
W Rust 30 28 0 2 93

KB Northern blight 30 0 30 0 100

B Brown spot 30 2 0 28 93
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