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Online navel orange gradingdetection system
based on machine vision
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Abstract Due to the low accuracy of recognition rate and poor performance in real time grading detection of navel
orange,a method which extracting comprehensive characteristics was introduced after conversion of image color model.
The size of navel orange is extracted by the H component image, the surface defect feature is extracted by background
segmentation,edge gray compensation, overall brightness transform of the S component image, and the orange color
feature is extracted according to the mean and deviation of R, G, R-G components. Then the size feature, surface
defect feature and color feature of navel orange are imputed as vectors to support vector machine (SVM) for grade
classification testing to realize high accuracy recognition rate and high real-time grading detection of navel orange. The
results show that the correct recognition rate of the classifier is 91.5% , the processing time is 160 ms. proving that the
classifier is suitable for grading-detection in real-time environment.
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Fig. 1 The image acquisition system of navel orange
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Fig. 2 The processing of navel orange images
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Fig. 3 The 3 different type processed image of navel orange
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Table 1 Some parameters of the navel orange grading standard (GB/T 21488—2008)
I3 YRR FRYUR — R YR AR
Classification feature Superfine fruit First class Second class  Defective class
/MR /mm Minimum diameter =90 =80 =65 <65
EUAT W 5 (2, P8 3R / % Mature tinge ratio =90 =30 =70 <70
ST BB AL/ em® Defect area <1.0 <2.0 <3.0 =>3.0

F2 FRAXREZREK SVM 4 EH MK & R
Table 2 The SVM experimental result with different kernel functions

A RRB - Y TERR RN AR/ 0%

The correct recognition rate of different kernel function
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nput feature vector 1 3 Sigmoid kL L3t R est time
Radial basis function  Sigmoid function Polynomial function
K/NEEAE Bulk feature 93.7 89. 2 88. 2 102
B B4R E Defect feature 92.1 87.3 88.3 126
il 45 F Color feature 93.8 87.5 87.8 106
L34 FRE Synthesis feature 91.5 74.1 83.7 160
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