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Table 1 Starting point Matching result of 100 objects

in different noise levels

Noise level/dB 20 30 40 50
Average matching rate/(%) 82.3 96.5 99.8 99.85
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Table 2 Matching rate of starting point

for different algorithms

Average matching rate/( %)
Affine object

(transform T;) (transform T;)

Algorithm for starting — -
. . Similar object
point matching

Farthest distance 100 30
Maximal curvature 70 20
Principle axis 100 0

Natural axis 20 0

Center-radius of contour 100 30
associated with WT

Proposed algorithm 100 100
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Table 3 Comparison of computational complexity

for different object recognition method

Object recognition method Computational complexity

Based on SWT O(N, Nglog (N,))

Based on Fourier descriptor O(N,Nglog (N,))

Based on PCA O(N? Nyy)
Based on ICA O(NZ Ny,
Proposed method associated OCN. Ny

with DWT
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Starting-point Match Algorithm of Object Contour Based on Association
of Affine-invariant Arc-lengths

CHEN Xu-yang,SHI Guang-ming,SHI Si-qi
(Key Laboratory of Intelligent Perception and Image Understanding of Ministry of Education of China .
Xidian University , Xi'an 710071, China)

Abstract ; This paper proposes an algorithm of affine-invariant starting-point matching of object contours,
which leads to a new idea for fast object recognition. In the method, two affine-invariant arc-lengths based
on curvature and enclosed area are employed to construct a characteristic function. Then, by utilizing
extrema information of the characteristic function on amplitudes and positions, the amplitude error and
relative-position error are derived based on which an estimation function is generated. According to cyclic-
comparison and the rule of neighbouring position correspondence,the position variable which minimizes the
estimation function is found,corresponding to the final resolved starting point of object. The experimental
results show that the proposed method possesses high matching rate, high ability of anti-noise and low
time-complexity.

Key words: Starting-point match; Affine invariant arc-length; object contour; Fast object recognition;
Wavelet transform
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