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ABSTRACT

In this paper we proposed WCHF-fSDF filter to obtain a rotation and scale-invariant correlation output.

WCHF-fSDF filter is synthesized by each single CHF extracted from scale-changed and wavelet transformed

images for a referene image as training images. The wavelet transform is defined as the correlation of an input

image with a wavelet function. Therefore two 4f optical correlation systems are needed for pattern recognition

using wavelet transform. We here include the wavelet function for the input image in the process of the proposed

filter design and substitute the two 4f optical correlation system with a single 4f optical correlation system. The
Performances of the proposed filter are compared with the conventional CHF-SDF, POCHF-SDF filters through

the computer simulation. The results of computer simulation show that the proposed filter has the rotation and

scale-invariant correlation output and it has better performances than those of the conventional filters.
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Fig. 1. Reference image.
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T2l 2. (a)100%, 120% (b)110%, 130% (c)110%(90°), 130%(180°) (d) 105%(180%), 125%(270°) 9] 2719
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Fig. 2. Input images consisting of the true(upper left and lower right) and false class images with various sizes
and rotations (a)100% and 120%, (b)110% and 130%, (c)110%(90°) and 130%(180°), and (d)

105%(180°) and 125%(270°).
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32! 3. 29 2(a)ell th$t (a) CHF-SDF, (b) POCHF-SDF,
(c) WCHF-fSDF ¥l 9] 4#2¢

Fig. 3. Correlation output of (a)CHF-SDF, (b) POCHF-
SDF, and (c) WCHF-fSDF filter for fig. 2(a).

(a)

(b)

(c)

8 4. 19 2(b)oll ti$ (a) CHF-SDF, (b) POCHF-SDF,
() WCHF-fSDF ¥ 9 4829

Fig. 4. Correlation output of (a) CHF-SDF, (b) POCHF-
SDF, and (c) WCHF-fSDF filter for fig. 2(b).
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(a)

(b)

33 5. 23 2(c)ol E (a) CHF-SDF, (b) POCHF-SDF,
(c) WCHF-fSDF 9E 9 4#&3
Fig. 5. Correlation output of (a) CHF-SDF, (b) POCHF-

(c)

SDF, and (c) WCHF-fSDF filter for fig. 2(c).

(b)

8 6. 2Y 2(d)ell 3 (a) CHF-SDF, (b) POCHF-SDF,
(c) WCHF-fSDF ¥E 9] 4339

Fig. 6. Correlation output of (a) CHF-SDF, (b) POCHF-
SDF, and (c) WCHF-fSDF filter for fig. 2(d).
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SDF ™E9) 79l 14.70~16.70dB, WCHF-fSDF
YE 9 7 Lo 15.00~16.20dB2 Ve T o714
T Atd WEZL 7]&e] WEEY $48 AAE Y
Bue AL 4 4 vk DS9F DCol| st 21 WE <)
ZA343%e ®E 39A4¢ 2. o714 CHF-SDF,
POCHF-SDF ¥WE 2] DS z+z} 0.199} 0.562 e}
oy WCHF-fSDF HE & 0.0428 Jehfez Wy



%X /WCHF-{SDF ¥E & °]48 543 27144 Wd Q4

B Fddl dF Q458 A< e 71 E
YR v $5EE & F U 282 DCE &
A% As 71&¢9 CHF-SDF, POCHF-SDF ¥E &
Z}z} 0.063 -0.028 et WE ol g Wgtoy
A e WCHF-fSDF ¥H ¢ DCe 0422 e} &
3 AEE L Yehlle A€ ¢ 4 Aok g4 A
e "EY} J1E9 geEY FF X9 HAL SNR,
DS, DC %2l 4%H 7oA $431A Jehd fAHE
Ag FEANEE T oA QL Avpastd 94
9] 15l L A + ANt

B 1.7 e A8 F73E FBATA
Table 1. Normalized correlation peak values for each fiiter.

Filters CHF-SDF |POCHF-SDF | WCHF-ISDF

Inputs
Trained 3;333100»\, 838 O.£ 0.86
110 . 1. 1.00
true-class ™ p7e7 0.80 0.9] 0.5
images B737130n 1.00 0.70 0.82
Nontrained | B737:05-. 0.70 0.91 0.60
true-class | B7371s- 0.80 113 0.37
images B737250, 0.%0 0.92 0.60
DC10ie 0.30 0.35 042
False-class| DC10y¢: 0.40 0.35 0.37
images DC1010% 0.70 0.79 0.35
DC 10 0.80 1.11 0.35

2 4 gelof g g SNR(E$ 1 dB)
Table 1. SNR for each filter(unit : dB).

Filters CHF-SDF |{POCHF-SDF |WCHF-{SDF

Inputs
Trained |B737um, 11.59 16.14 1566
true-class B737u0% 11.47 16.71 16.17
X B7371205 11.14 1597 16.22
images B737130% 11.06 14.69 15.69
Nontrained | B737105% 11.57 16.68 14.14
true-class | B73715% 11.35 17.07 1552
images B7371255 11.21 15.91 13.82
DC 101003 11.67 14.79 13.72
False-class| DC10y10% 11.63 14.58 13.19
images DC10120% 11.61 15.83 12.53
DC10ion 11.54 16.50 12.37

¥ 3.7} ¥E9 t¥ DS 9 DC
Table 3. DS and DC for each filter.

Filters | CHF-SDF | POCHF-SDF | WCHF-SDF
Performaces
DS 0.19 056 0042
bC 006 -0.02 042
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