201148 A N A1 =S 5§42 4 4 8 W]

ETH—UHEEETRMEFRIEREZRIZA

N 1 . 1 N v, 2 > 1
KAB B W EEZ KA
(LWL Tl R 2 R o 2 il s S5 I TROAR O E M E A LI, HiJH 310014
2. E A R A T 7B, Jbat 100083)

(FE] e iR K R IE AR LURE g J5 S U SR AR AE A5 B, LB B 58 %0 5, 3 3o % 8 I P& 45308 AT 14 3
B B A B iy PR B AR R IS I ST RO 7m0 SR FRTAMG Gl e B I 3 8 o il 3R 50 15 R, O AORUBE
PG e 7 A B A 5 R A U — A A B R T 3 0 I S AT A, 0 B S AR AT SR A
SR < SR TN I3 0 L otk 2, XL 0 i il ik T B0 A 5 i TR BRARU3 , IF T of o o SRR TR AR

X N BRI LR SRR T

FE 4 S TP391.41 XHERFRIRAG: A X EYHS: 1000-1298(2011)08-0164-04

Cucumber Shape Description Based on Elliptic Fourier Descriptor
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Abstract

Aiming at identifying the shape of arbitrary object quickly and accurately, cucumber was taken as a
research object. The boundary of cucumber image was extracted through digital image processing
including image enhancing, threshold processing, morphological operations and edge extraction
operation. Then elliptic Fourier descriptors were used to describe the boundary information of cucumber
quantitatively, and the elliptic Fourier descriptors were normalized at start point, rotation and size after
that. The cucumber shape was reconstructed by using different numbers of harmonics of elliptic Fourier
descriptors with error analysis. The experiment results showed that the complex shape of cucumber could
be described by a small amount of elliptic Fourier descriptor through the description of elliptic Fourier
method, and the elliptic Fourier descriptor could reconstruct the original shape accurately.
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Fig.1 Cucumber image
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Fig.3 Threshold segmentation
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Fig.4 Mathematical Fig.5 Cucumber boundary

morphology operations
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Tab.1 Elliptic Fourier descriptors of cucumber boundary

n a, b, c, d,

0 131.1652 0 195.470 4 0

1 -58.3776 -61.2556 -19.0409 17.566 8
2 0.249 6 0.056 9 -0.6315 0.288 3
3 5.8597 -4.9200 -4.4909 -4.1715
4 -0.2107 0.0707 0.0889 -0.2652
5 1.028 5 1.5972 1.7930 -1.2195
6 -0.0132 -0.1858 0.1497 -0.0215
7 -0.6358 0.3996 0.3929 0.686 6
8 0.190 1 0.0025 0.0243 0.0300
9 -0.1536 -0.2178 -0.3758 0.087 8
10 -0.000 4 0.1417 0.054 5 0.027 8
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Fig. 6 Elliptic approximation to a boundary
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Tab.2 Normalized elliptic Fourier descriptors ﬂﬁiﬂéﬂfﬁﬁﬁﬁnﬂlﬁ( 5) . EX%WB&%%}
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