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Fig. 1  Different kinds of shiitake mushroom
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Fig.2  Automatic line of grading system
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Fig.3 Finding convex and concave region
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Fig.4 Distribution of curve features
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Tab.1 Results of shiitake mushroom shape parameters
25 ¢, Iy E J 14 e p r pr
RMH 0. 894 1. 608 0.726 3.232 10. 251 0.429 29.503 2.585 11. 148
e/ ME 0.828 1.123 3.171 0. 685 0.115 0.076 2. 864 0.771 0.928
1E 1
1 0. 864 1.290 0. 492 3.190 1. 249 0.176 10. 611 1. 661 4.561
T 1 AR 2 0.019 0. 124 0. 109 0.014 0. 168 0. 082 6. 435 0.512 2.615
KM 0. 862 2.050 0.818 3.262 20. 746 1.253 93. 448 5.287 36. 142
e /ME 0.773 1.259 0.229 3.133 6. 832 0.184 15.292 2.096 7.655
M8 ki
1 0.819 1.589 0.619 3.206 8.984 0.335 36. 787 3.432 18. 878
o o4 22 0.024 0.197 0.153 0.025 7.374 0.209 31.299 0. 828 7.601
KM 0. 811 2.225 0. 859 3.263 120. 58 0.819 141. 587 9.980 137.978
- fo/ME 0.6.9 1.556 0.356 3.154 15. 561 0.258 30. 623 3.244 16. 787
S HI{H 0.738 2.088 0. 687 3.206 36. 067 0.387 69. 005 5.447 49. 940
s o4 22 0. 050 0. 407 0.116 0.029 18.367 0. 120 26.276 1.384 28.214
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Tab.2 Classification results from shiitake mushroom shape model

REE 2N ER LTS

1B 45 2 51 A KL T 7 VR 3 AT L 8 TR e AR R R BRI B e
U %/ % WA/ %
Bl 1F %% 1 I3 i W JE 2 B IF % A 15 45 e JE 4
I F: 4 40 31 I 8 77.5 39 I 0 97.5
5 W 170 2 40 2 29 9 72.5 2 38 0 95.0
WY 2 40 0 2 38 95.0 0 2 38 95.0
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Tab.3 Grading results of shiitake mushroom

WK 4R 5p HE 45 R

TE3EF FEAA %L P2/ %
AL TS 1 A6 2 EAETE 3 SEAETE BV

A 40 36 2 0 0 2 90. 0

A 40 1 37 1 0 1 92.5

2 s % 40 0 1 37 0 2 92.5

3 A qE 40 0 0 1 38 1 95.0

s B A 45 35 1 1 1 0 32 91.4
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Abstract: In order to grade of shiitake mushroom, grading system of a shiitake mushroom with the
practical corresponding algorithm was developed based on machine vision. According to length of stem,
shape sorting of shiitake mushroom, and method of area, identification algorithm based on curve
reconstruction was presented. With shiitake mushroom as a case study, the boundary is tracked and the
curvature is calculated by tracking the boundary, and then the concave-convex quality of boundary can be
distinguished with the curvature, then the possible shiitake mushroom region is found and the actual
position of the shiitake mushroom can be found with the class radius of curve. Linear interpolation of edge
curve of the shiitake mushroom handle removed region is performed under polar coordinate, and the shape
of pileus is reconstructed, then nine shape parameters and one parameter of size are distracted based on
the curve reconstructed. The shape parameters are reduced to 3 with principal component analysis. The
minimum distance classifier can be constructed as the sorting model with the 3 main shape parameters as
input. Considering with the identification of stem of shiitake mushroom, the final identification of the
shiitake is determined on both of the shape and the size classification. Experiments shows that the
accuracy of stem identification is 91. 4% , and the accuracy of shape sorting can be greatly improved by
identification of stem of shiitake mushroom; the precision ratio of shiitake mushroom shape grading is
95. 6% ,while the accuracy of shiitake mushroom grading can reach to 92.2% .
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