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Prediction model of mango defect degree-rot degree by machine learning
ZHANG Zheng, ZHOU Jiazheng, KE Zipeng, QIAN Qinjian, HU Xinyu

(School of Mechanical Engineering, Hubei University of Technology, Wuhan 430068, China)
Abstract: In view of the problem that it is difficult to predict inner rot degree of mango, a method
is proposed to establish a prediction model of mango defect degree-rot degree by using machine
learning in the MATLAB. Firstly, the image of mango defect is collected, with the smoothing
noise removed by filtering. Then, the images of mango peel, flesh, surface defect and flesh rot
are extracted by using iterative threshold segmentation and morphological operation. Finally, the
surface features of mango are extracted, with the defect degree and pulp rot degree of mango de-
fined. The BP neural network is used for data fitting to establish the defect degree and rot degree
prediction model. The experimental results showed that the average accuracy of the prediction
model for mango rot reached 88. 3%.
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Fig. 1 Image acquisition experimental platform
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Fig. 2 Original sample image of mango
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Fig. 3 Grayscale image of mango
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Fig.5 Filling diagram of skin and flesh
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Fig. 7 Residual diagram of training samples
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Fig. 8 Correlation coefficient diagram
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Tab.1 Relative error table
FLH T ) & AH X 152 2
0.078 6 0.079 0 0.005 1
0.001 5 0.002 0 0.333 3
0.089 8 0.090 2 0.004 5
0.034 1 0.034 0 0.002 9
0.084 0 0.083 9 0.001 2
0.041 7 0.041 5 0.004 8
0.018 1 0.018 2 0.005 5
0.036 2 0.036 3 0.002 8
0.049 2 0.049 0 0.004 1
0.098 9 0.099 3 0.004 0
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Fig. 9 True value-predicted value error diagram
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Tab.2 Level indicators
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Tab. 3 Statistics, calculation and classification of pixel points in some mango images
B L 3PS SRz B AR B R sy
BE B EPSEE S EPSEE S

159 762 157 483 953 1372 0.005 9 0.008 7 B
175 601 173 686 3517 4781 0.020 0 0.027 5 AR
186 076 184 897 1 034 1203 0.005 6 0.006 5 — L
177 351 175 701 4221 5673 0.023 8 0.032 3 =
168 226 165 709 1199 1324 0.007 1 0.008 0 .
174 101 172 717 12 818 15 070 0.073 6 0.087 3 = AR
169 601 167 748 6 120 7 628 0.036 1 0.045 5 =
181 726 179 780 7529 9 024 0.041 4 0.050 2 T
170 851 168 732 1 446 1576 0.008 5 0.009 3 T
172 976 170 825 1 945 2 476 0.0112 0.014 5 =
180 922 178 257 11 249 13 976 0.062 1 0.078 4 =
171 677 169 436 14 418 16 660 0.084 0 0.098 3 =
169 531 167 973 799 523 0.004 7 0.003 1 — g
182 257 180 831 591 223 0.003 2 0.001 2 — &0
172 816 170 114 432 193 0.002 5 0.001 1 — A g
169 351 168 201 1167 1291 0.006 9 0.007 7 474
175 889 174 021 1092 1283 0.006 2 0.007 3 AR
182 083 180 896 9 058 11 921 0.050 0 0.066 0 =4
168 573 167 021 561 217 0.033 0 0.001 3 — 2
175 231 172 973 8 992 12 173 0.051 3 0.070 4 =
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Tab. 4 Grade classification table of mango pulp rot degree B gk B [ PR SCEE ST B B RS R A
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Tab.5 Accuracy of mango quality grading
RER NTHAR/A R/ HEfR/ %
—% 10 11 90.0
—9 4 3 75.0
=% 6 6 100
Hit 20 20 88.3
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