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Automatic Identification of Cucumber Level Based on Machine Vision
FU Tong, LEI Jin-hui"
Yunnan 650500 )

Abstract Based on machine vision, morphological characteristics of cucumber were researched. Cucumber quantitative classification criteria

(College of Information Engineering and Automation, Kunming University of Science and Technology, Kunming,

were established. Theoretical algorithm of cucumber extraction eigenvalue was summarized. Matalb software was used to collect and read CCD
camera video image. Image filtering and image segmentation of collected images was carried out by Matalb image processing function. Eigenvalue
characterized the cucumber level was extracted based on mathematical theory. Level discriminant model of artificial neural network was estab-
lished. The neural network training and testing were carried out. Results showed that the precision degree reached 91.7% and the model was of

certain market value.
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Fig. 1 Research plan process of automatic identification of cu-

cumber level based on machine vision
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Fig. 2 Analysis results of the three passages data of cuacumber RGB image
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Fig. 3 Segmentation effects of cucumber image and scale image based on two-peak method
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Fig. 4 Binary image of cucumber after rotation
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Fig. 5 Schematic diagram of horizontal width of cucumber
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Fig. 6 Schematic diagram of bending properties of cucumber
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Fig. 7 Schematic diagram of neural network classification
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Fig. 8 Structure of neural network of cucumber classification
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Table 1 Classification standard of cucumber level
A2 E 2R
Code Level Requirement
1 PEEE AEIR] b Y Y B LA 1 5], 25 B AN
L5 em, KEALT 35.0 cm, (APEFIEE L5 0T R
I, o
2 —EEah FER— A R R AR AT, DA
3-(%cm,{€§$1f§?28-0 cm, B B 5T RAT, TOHR
H
3 TS TEF— AR R 8 TR B RO

W, SRR 3. 0 om, KEAR T45 T 28. 0 cm,
AR
LR RERN b O T ORIE IR 45 R ARSI, AT B
JREEPRCEEX AN RRIES S PR, d HTINACSE: v S B, 74 )
R ERRIE
4 KR REIE
MR LB AN BT R T P RE T 2 1 S PR o ]
KV . FRTRERE 12 AR BN, IR RSN REA, X 12
HEE R 2 N TR0 28 B0 - A5 3 AR, — 254l 3 4R,
AR 6 MR 12 ARFF P IR R WL 2.
RIERG A SN BN T P25 R0 B Hh %3

K2 HHRENAFEBE

Table 2 Characteristic data of leveled cucumber

o
?037; F, F, F, F, F, L

1 0.923 1 1.028 8 0.9712 0.9712 0.981 6 0.100 0 37.516 8
2 0.980 0 1.020 0 1.090 0 1.070 0 0.988 6 0.098 3 37.229°5
3 0.968 1 1.000 0 1.074 5 1.095 7 0.971 0 0.095 6 37.720 0
4 1.028 8 1.1250 0.8750 0.894 2 0.966 9 0.111 6 30.327 0
5 0.928 6 0.982 1 1.062 5 1.1429 0.969 8 0.121 4 28.700 0
6 1.018 2 1.036 4 1.027 3 1.100 0 0.990 2 0.120 1 30.584 7
7 1.323 1 1.184 6 1.015 4 1.169 2 0.758 6 0.124 4 24.539 3
8 0.9179 1.074 6 0.858 2 0.694 0 0.8316 0.173 0 21.256 9
9 1.016 8 0.991 6 1.117 6 1.193 3 0.869 3 0.1217 26.156 2
10 1.168 5 1.078 7 0.921 3 0.8539 0.967 9 0.180 6 14.394 2
11 1.122 2 1.077 8 0.966 7 0.9222 0.9859 0.183 7 13.603 3
12 1.098 9 1.065 9 0.923 1 0.879 1 0.998 5 0.192 1 13.448 0
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Note: Lg was the actual length of cucumber.
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Table 3 Comparison between automatic classification result and artifi-
cial classification result
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Classification res-
ults of automatic
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Classification res-
ults of manual
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Table 2 Detection results of LCj, of toxin crude extracts of A. virosa and C. viros and the composite of the two on C. lapathi

AR TR RSB B A, virosa BT C. viros ZFE A Composite of the two
Il I 5 Ic. I 5 e [ e
Time /h Regression > )OL Regression R SOL Regression R SOL

equation mg/m equation mg/m equation mg/m

12 y=0.006x -0.173  0.764 106.720  y =0.009x —-0.249  0.729 84.877 y=0.011x-0.419 0.764 74. 669
24 y=0.009x -0.245  0.807 72.525 y=0.010x-0.257 0.778 71.219  y=0.014x-0.416  0.838 56. 123
48 y=0.011x -0.195  0.920 56.008 y=0.012x-0.246  0.875 57.628  y=0.014x-0.343  0.802 45.343
72 y=0.0124 -0. 128  0.929 44.089 y=0.012x-0.145 0.947 43.350 y=0.014x-0.264 0.803 39. 115
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