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Similar and Rotation Invariant Optical Pattern Recognition
Characteristics of SA-MPOF
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ABSTRACT

In this paper, multiphase only filterstMPOFs) are designed using simulated annealing algorithm. These filters
have excellent recognition characteristics for similar patterns or rotated patterns and enhance optical efficiency as

well as spatial-bandwidth product by deleting mirror image. As the result of computer simulation to certify recog-
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nition characteristics of similar patterns, simulated annealing-MPOF(SA-MPOF) has superior discrimination and

higher correlation peak values than cosine binary phase only filters(CBPOF) and simulated annealing-BPOF

(SA-BPOF). The filters having training process for rolated patterns of arbitrary possible angle can overcome that

phase only filters(POF) and CBPOF can'’t recognize rotated input patterns.
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H .oz gl g g A 5FA
Table 1. Correlation peak values for each filter
(89): x10%
Qe CBPOF SA-BPOF SA-MPOF
AC CC AC CcC AC CC
o] 9.14 8.50 8.44 263 | 1624 | 3.72
o] 17.23 4.84 8.60 2.73 16.02 4.18

AC : Autocorrelation CC :Crosscorrelation

E 2 7t geo & &3 oA S R
Table 2. Correlation discrimination parameter R for each fil-

ter
-] CBPOF SA-BPOF SA-MPOF
o} 0.070 0.688 0.771
o] 0.719 0.683 0.740
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Table 4. Correlation peak values for rotated input patterns

SA-MPOFI, SA-MPOF2, SA-MPOF3+= 3|48 ¢ ¢
of halA shEd WY A 4@ AR HA
7b ARG g AAFEHE vER e, fAE
of a4 FE o] 9-9HE 1 5 v

MPOF19] dA A st ddoz AMg-" 07, 90°,
180°, 270° 3 A E B2} ‘A’9} ‘A’ Bofo) Qlg o B
oigks Afol e AT F9 A, dHA4H L A
A AAE B4 Ao dEiMe 4T HEAE
SA-BPOF2| 43 35250 Hls) °¥ 20 o] Aol &
s Had FEL NYR AY AT S0 Hat
T oo} zgtow, KAMHEQ ‘A’ Egel tiEM e
Gl Aol Aol FUFE #HAY F Uk 2
U} st EA] e 25°, 45° 65°, 115° 135°, 155°,
225°, 245° 315°, 335° 3149 ¥4 ‘A9 disAE ¢
2 g g 12 F¥o] oA A ¥ 5 o
o} 1y 99 ‘A’ Bk} 0° 90°, 225° 3 HE g
t) %} SA-MPOF19] At &3S Yehyglct.

29 102 57 #ee) d4® MPOFId] 45°
135°, 225°, 315° AE ‘A'E Fr1E g5 A 7A
3 MPOF2¢ ]38 4 &9 Ao, 19 11& 13
7he] sElo] &% ¥ MPOF3] 9»1?‘5¥ 28 29 Ax
ol FE RoldY A, st £E F/MAA
743 MPOF29} MPOF3¢] 7% st45ojn ﬁﬂa
o] dEew BEo%g Aol M e 4 FFH
E0| SA-BPOF 2] A FAEH T} 28] o]0 2 &

(2912 X 10Y)

Input pattern POF CBPOF  SA-BPOF SA-MPOF1 SA-MPOF2 SA-MPOF3
A rotated 0° 152.6 60.02 10.56 23.32 22.73 18.41
A rotated 25° 10.43 3.886 4.275 5.103 6.826 8.279
A rotated 45° 9.528 5.499 9.568 4.263 25.64 21.25
A rotated 65° 4.784 4.693 9.590 4916 6.394 21.07
A rotated 90° 8.565 3.576 10.32 24.98 25.35 21.75
A rotated 115° 10.79 4.641 4.307 6.506 7.957 8.644
A rotated 135° 14.66 5.664 9.397 4.878 23.93 21.07
A rotated 155° 5.895 3.992 9.341 4.515 6.189 19.89
A rotated 180° 10.03 60.02 10.56 24.53 24.32 21.74
A rotated 225° 16.36 5.499 9.568 4.519 24.43 21.03
A rotated 245° 10.79 4.693 9.590 6.224 8.275 21.15
A rotated 270° 8.565 3.576 10.32 2.539 25.26 21.93
A rotated 315° 4.959 5.664 9.397 4.952 24.74 21.51
A rotated 335° 10.44 3.992 9.341 5.37t 5.809 20.51

AT ELF 71.89 27.66 5.741 4.087 5.879 7.895
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