FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2021.01.027

BIEELE 1Y BE 1M [ 2021 F1 8 | @S

E T Y2541 58 B9 BRI A am BT rs

Study on external quality detection of pepper based on machine vision
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Abstract: To realize the rapid detection of normal peppers and de-
fective peppers (dark spots, insect marks and stripe skin) , image
acquisition and median filtering were used for denoising. 24 color
feature variables and 20 texture feature variables of sample
images were extracted. Threshold segmentation in the Otsu algo-
rithm was used to extract two morphological feature variables.
The Successive Projections Algorithm (SPA) was used to
optimize 14 feature variables. Modeling was done based on the
Least Squares Support Vector Machine (LS-SVM) method. The
detection result of SPA-LLS-SVM model is 98.67% ., which is the
best.
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Figure 1 Image enhancement
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Table 1 Sample color eigenvalue
) 1E AR TR B AR
g RHEE - - - - — - - - - —
BRME EAME ¥E 7 7% RAME  EAME ¥ {H 7%
R & 147.00 21.00 84.44 14.58 165.00 23.00 87.73 11.92
RGB G4 154.00 0.00 73.65 21.27 169.00 0.00 69.74 16.77
B {H 164.00 0.00 79.65 22.26 188.00 0.00 78.50 18.65
H 4 0.99 0.00 0.75 0.10 0.99 0.00 0.73 0.13
HSI S i 1.00 0.00 0.42 0.14 1.00 0.01 0.47 0.11
I {84 0.60 0.03 0.36 0.07 0.68 0.04 0.38 0.06
H 4 0.99 0.00 0.75 0.10 0.99 0.00 0.73 0.13
HSV S i 1.00 0.00 0.31 0.13 1.00 0.02 0.35 0.12
V{8 0.64 0.08 0.31 0.08 0.74 0.09 0.31 0.06
L {4 63.33 1.81 31.68 8.43 69.25 1.91 31.04 6.72
Lab a {8 32.57 —5.48 6.64 2.89 32.91 —1.49 10.47 2.51
b 18 29.25 —8.71 —0.94 1.74 33.87 —15.20 —0.91 2.66
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Table 2 Mean of texture feature values of sample
) TE AR e B B
LUPRFRAE
45° 90° 135° 0° 45° 90° 135°
BEH 0.09 0.08 0.13 0.08 0.04 0.04 0.08 0.04
] 3.04 3.09 2.65 3.12 3.51 3.57 3.07 3.59
Bk 5.23 4.96 0.78 6.49 4.16 4.18 0.82 5.24
FH M 0.07 0.07 0.08 0.06 0.07 0.07 0.07 0.07
Wi 25 0.08 0.07 0.12 0.07 0.03 0.03 0.08 0.03
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Figure 2 Extraction of template image

_—

IR | T —ne |

v
B3 R E R

Figure 3 Extraction of defect image
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Table 3 Analysis of detection model discrimination results

R pem B RIS B RFE HBIR/ % BRI %
TE 5 B 46 75 1 98.67

PLS 97.33
B B AR 16 75 3 96.00
TE B 21 75 1 98.67

RC-PLS 95.33
T 53 5 AR 21 75 6 92.00
E B 14 75 0 100.00

SPA-PLS 96.67
BB AR 14 75 5 93.33
1E 5 HAR 46 75 0 100.00

LS-SVM 98.67
T 563 B L 46 75 2 97.00
1E B 21 75 0 100.00

RC-PLS 96.67
BB AR 21 75 5 93.33
E AR 14 75 0 100.00

SPA-PLS 98.67
e B B 14 75 2 97.00
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