CAVECIE R ¥ e R AR Vol.17 No.3
2009 4E 3 A Optics and Precision Engineering Mar. 2009

XEHS 1004-924X(2009)03-0506-07
Rz P 4 i 1 i 25 18 iz 8 I 25 SE I e 4E AN IR A

x B TLERAGCEAN.FER
(BEFIR¥R ZRALEANERELETHRERLRE. LA 4L 23003D)

FEE AR T — P 3 PR W R S 20 A 7 08 U A CAMPOR) (9 T 5% AN AR PRI B0k o 2% 5300 38 43 1 i 0 080 i) 6+ 7 D D
5 X AT T B A A A SR A A A eR BT VS 0 R T 4R S0 BRI (SDF) 76 g A8 AN A A5 2R S5 A 1 A . D A T
Y125 45 A B v A 3 1) R W RARL 64 2, 38 — A A TR T IR U 8 L T K S TN ASSR A4S B A BB e A s AR5 R A R
KR A M E RE, (T ESCIR S5 R R B 0 T S 30 3R Y B AR I 2k BG R0 AR DI 2R R ik 336 9 R OQ i L 04 1 K
1R 9520 ~ 1125 s % F KA A RAR W R I 2k R L B0k 500k i A0 G e 04 (B R 29 e 74 %0, iR AR 53 1k 1 45
1% 15 DT I A0 AH 057 DT 5T 58 00 55 43, AH DG K s 188 45 B 0 B 0 L BB A2 — o TR B M R AR I 4 ek

x 8 WA RTRANREAR EAILIE KR R 454 %55 & #; Newton-Raphson #% 4%, 5 %

MESES 0438; TN713  TEAARIRAD:A

Rotation invariant pattern recognition based on
amplitude-modulated phase-only filter
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Abstract: In order to get good general performance of optical matched filtering correlation recognition,
a new algorithm based on Amplitude-modulated Phase-only Filter (AMPOF) is proposed for rotation
invariant pattern recognition. The algorithm extends the application of Synthetic Discriminant Func-
tion(SDF) to distortion invariant recognition efficiently by utilizing good discrimination capacity of the
AMPOF and employs both amplitude and phase information of Fourier transforms of training images
to construct a series of sub filters, and to get a synthetic filter by weighted sum of sub filters. Final-
ly,the algorithm can obtain the weight coefficients by using a iterative algorithm. The simulation re-
sults indicate that the correlation peak value of improved algorithm can be enhanced by 95% ~112%
for training images and non-training images in experiment, and can be enhanced by 74 % for one local
training image with a few of pixels. The amplitude matching and phase matching will be much suffi-
cient under new algorithm, consequently, the correlation output gain will be enhanced evidently, and

the training data can be reduced to a certain extent.
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Fig.1 Training image series
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with different rotation angles
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0° 0.778 6 0.804 0
5° 0.782 3 0.805 0
10° 0.752 9 0.803 0
15° 0.838 9 0.805 7
20° 0.834 9 0.805 2
25° 0.854 0 0.805 3
30° 0.835 4 0.805 6
35° 0.845 4 0.805 1
40° 0.816 2 0.805 4
45° 0.715 1 0.800 6
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