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Size classification of elliptical agricultural products
based on improved Random Hough Transform

FU Zixiang, CUI Yan”
(School of Science, Tianjin Polytechnic University, Tianjin 300387, China)

Abstract In order to solve the classification problem of elliptical agricultural products.Nearest Neighbor classification
algorithm and Random Hough Transform theory are used to study the size classifying method of ellipse agricultural
products,such as cantaloupe. The results show that: 1) The radius of the long and short axis measured by the
approximate ellipse of the cantaloupe edge contour can be used as a new standard for the size classification of the
elliptical cantaloupe;2) Through experiment testing, for the cantaloupe with white background, the Nearest Neighbor
classification algorithm can extract the almost complete edge contour; 3) Random Hough Transform can detect the
approximate ellipse of elliptical cantaloupe edge contour with arbitrary curvature under incomplete edge contour and
random noise interference;4) Compared with the true value of the elliptical shape agricultural product. the relative error
of the improved algorithm is less than 6% ;5) When the cantaloupe is in different inclination states (such as 0°, 45°,
90" and 135", the improved algorithm still can accurately measure its long and short axis radius. The improved
algorithm can also be extended for the size classification of other elliptical and approximately oval agricultural
products.
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Hough Transform detection result (c¢)
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Step 1:Select two points X, X; randomly on the image,and use their gradient to obtain the corresponding tangent

line w; ,w; and the intersection T; of them. Then obtain the midpoint M; of the segment X; X,. According to the nature

of ellipse,line Ty M; must passes through the center of the ellipse. Step 2: Reselects a point X;to repeat the previous

process. Acquiring another line through the center of the ellipse, Ty M, , Ty M; and T, M, intersection is the center.
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Fig. 2 Process of determining the center of the ellipse
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a=0° a=45° a=90° a=135°

(b) KEI45 - Testedresults
o, FRIARAS 7K -7 1 B ey JEE

a represents the rotation angle of cantaloupe 's long axis with respect to the horizontal direction

3 BERAEREAETHRNER

Fig. 3 Cantaloupe tested results under different rotations

®1 BERNFEIFRVEESAANELER

Table 1 Cantaloupe actual measured size compared to the measured size

KAl 4% Real long axis 242 Real short axis
S SR E PUHAH AR 1R 22 S R 0 4 1E PUNMH AR 1R 22
HAEL n/B# R /B % o /% ro /B R R, /8% @/ %
Number - Actual measured  Obtained Relative Actual Obtained Relative
size size error rate measured size size error rate
1 235.53 243.97 3.6 171. 50 176. 46 2.9
2 145. 54 146. 55 0.7 90.72 92.94 2.4
3 220.01 221.48 0.7 136. 56 140. 36 2.8
4 219.68 226. 31 3.0 138.09 142.68 3.3
) 88.62 93.55 5.6 66.53 69.62 4.6
6 100. 50 95. 94 4.5 57.51 56.42 1.9
7 163. 01 164. 26 0.8 109. 50 111. 34 1.7
8 85.56 88. 89 3.9 59. 44 60. 96 2.6
9 162.72 162. 44 0.2 107. 67 111. 01 3.1
10 109. 60 112.78 2.9 68.39 70.12 2.5
11 161.78 164.73 1.8 110. 93 110. 29 0.6
12 232.22 235. 74 1.5 108. 70 111. 75 2.8
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Fig. 4 Comparison between cantaloupe radius’ actual measured value and two kinds of identified values
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Table 2 Cantaloupe size grading standards

R & pixel

Vi1 KA FLAhE AR
Classification Long axis radius Short axis radius
—# High quality =200 =105
% Good quality >150 >100
=% Ordinary quality <150 <100
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