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Fig.1 Demonstration of Fourier decomposition
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Tab.1 Fourier descriptors formula
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Tab.2 Intra-cluster similarities of 5 groups outlines with different adjacent point numbers

(LU T, HISE A 55 R LIRISUELIES ¢
wrgm 16/32 32/64 64/128 128/256 | shFsm 16/32 32/64 64/128 128/256
I 0.0565  0.0244  0.0116  0.0057 I 0.036 1 0.0170  0.0085  0.0042
I 00544  0.0236  0.0112  0.0055 I 0039 0.0147  0.0074  0.0037
NCFD Il 0.0489  0.0323  0.0111 0.0050 NEFD m 00726  0.0373  0.0273  0.0113
V  0.0021 0.0024  0.0008  0.0008 IV  0.0593  0.0311 0.0165  0.0085
V. 0.0021 0.002 1 0.0010  0.0008 V. 00475  0.0236  0.0097  0.0055
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Tab.3 Inter-cluster similarities of 2 group outlines

with the same point number
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©@ 0.1928 0.2371 0.2504 0.2563 0.2580
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Fig.2  Changing trend of intra-cluster similarity of the same outline with adjacent point number
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Fig.3 Reconstruction of rice planthoppers forewing

outlines with different point numbers
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Tab.4 Intra-cluster similarities of 3 kind rice planthoppers’ forewing outlines

i NCFD NEFD
- 16/32 32/64 64/128 128/256 16/32 32/64 64/128 128/256
LS 0.008 2 0.0020 0.0012 0. 000 6 0.0521 0.0157 0.007 9 0.004 4
NL 0.007 2 0.002 4 0.0009 0. 000 6 0.054 5 0.0167 0.007 7 0.004 2
SF 0. 008 1 0.0019 0.001 1 0.000 7 0.0555 0.018 1 0.007 2 0.004 6

£S5 3B CEMABFREBEBLE GRF R

Tab.5 Inter-cluster similarities and recognition accuracies of 3 kind rice planthoppers’ forewing outlines

AT - KIEIHILEZ PUIE/ %

LS/NL LS/SF NL/SF LS NL SF

16 0.024 2 0.0272 0.0352 50 70 100

32 0.0224 0. 026 4 0.0336 40 60 100

2R ot 64 0.0225 0.0262 0.0340 40 70 100
128 0.0225 0.026 1 0.0339 40 70 100

256 0.0223 0.026 1 0.0338 40 70 100

16 0.0120 0.0101 0.0139 60 80 70

32 0.009 8 0. 009 9 0.0126 70 70 80

of |52 ek B T 64 0.0108 0.0108 0.0137 80 70 90
128 0.0110 0.0113 0.0142 80 70 100

256 0.0111 0.0115 0.0142 80 70 100
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Influence of Outline Points on the Recognition Accuracy of
Fourier Descriptors

Zhao Sanqin Liu Deying Ding Weimin Shen Baoying
( Engineering Laboratory of Modern Facility Agricultural Technology and Equipment in Jiangsu Province
Nanjing Agricultural University, Nanjing 210031, China)

Abstract; The number of outline points is the only uncertain parameter when using Fourier descriptors
(FDs) to identify or retrieve shapes. By choosing the shape outlines of circle, ellipse and rice
planthopper forewings as study object, complex Fourier descriptors and elliptic Fourier descriptors as
outline characteristics and intra-cluster similarity and inter-cluster similarity as evaluation indexes, the
essential reason of influence of the outline points number on recognition accuracy was investigated and
verified. Experimental result shows that intra-cluster similarity/circle boundary energy is changed with
the number of boundary points, and thus changing recognition accuracy. And, when the boundary
sampling points are more than 64 ,resampling has no effect on CFD recognition accuracy. However, both
of the sampling and resampling point numbers have influence on EFD recognition accuracy. The
advantage of CFD is that it can use at least 16 resampling boundary points to express the whole shape of
an outline, while EFD needs more than 128 points, especially for identifying quite similar outlines.

Key words: Fourier descriptors Shape recognition Outline points  Similarity Rice planthoppers



