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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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< B3l Z7pAse) sdE 4E g4 SNR, ¥
& (discrimination capability, DC), 3 7} =(distortion
sensitivity, DS) 5& #7338l 71&9 CHF-SDF,
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Fig. 1. Reference image.

(c) (d)

T2l 20 (a)100%, 120% (b)110%, 130% (c)110%(90°), 130%(180°) (d) 105%(180%), 125%(270°) ¢ Z71d
siot A E FHEAA, $3) R AAGHER 7HE 4HEIY

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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FHAGS FGd L FHE gL 3 Yol FAU
g Afdde Aol A3 oI L ¢ F AU
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49 3d @ Azhdstd Qe tiste $423 Q4
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HEle] A€ AFFH o= vasr] A3te A4t
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Aot A5G HFH SNRE

7 max

SNR(dB) = 10log

(22)

(a)

(b)

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).

(a)

(b)

{c)

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 ™E 9 79de 14.70~16.70dB, WCHF-fSDF
He o] ALl 15.00~16.20dBZ YERY T} o 71X
T A<td WEZL 71Ee] U R} S48 AAE
Bue AL & 4 sdu). DS DCell g z "E 9
ZA343%e ® 39x¢ 2ot 47]A CHF-SDF,
POCHF-SDF WE 9] DS z+z} 0.199} 0.56& 1}e}
Wy WCHF-fSDF ¥ Ej= 0.0428 Jehiez MWy

www.dbpia.co.kr



%X /WCHF-{SDF ¥E & °1 8% 843 27144 Wd Q4

B FGd dF Q4582 A "L 719
YR v 58S 4 & 9l 2832 DCE &
A% As 71&¢9 CHF-SDF, POCHF-SDF ¥EE&
74z} 0.063 -0.028 viel) W ol wjg- wWgtoy
A ¥ WCHF-fSDF ¥ ¢ DCe 0.2 Ve &
3 AEY L vehlle A¢ ¢ F Ak gEA A
el "E7l 71Ee] YEH AF A2 WAL, SNR,
DS, DC %9 457N $+8A Jeht fAHE
Ag FEANEE T 34 9 A7pdstE I
9] 4ol L FAY + AT

B 1.7 gEd g FA3td 4B YFA
Table 1. Normalized correlation peak values for each filter.

Filters CHF-SDF |POCHF-SDF|WCHF-[SDF

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 % ge|of th g SNR(&$] :dB)
Table 1. SNR for each filter(unit: dB).

Filters CHF-SDF | POCHF-SDF|WCHF-fSDF

Inputs
Trained |_B/370m 1159 16.14 15.66
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

¥ 3.2} ¥E9 U¥ DS ¢ DC
Table 3. DS and DC for each filter.

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

V& &

£ =8odAe 34 9 azista 944 dsio
58 AHE4HL Jen= WCHF-fSDF ¥HE
dAsAen 71&9 HE 4% vz 43
o ALY YEE G4 EAH FE0] £o1& A
oJHZl ML o]l oo ALE-E HojHI 5
& Haar #lo| B8l §t5eolt}. 8542 2771 dy
© B737 v]37) A4S AR JH B YL g8
F94, dFHAFS FYA, 019 A R and
3t QAT AAGEE g P Fof AL
ANEFolA A3 Agd WEHE FAIIAY FEd
2583 A 2 ZdEstd 3Gl g A
gol 7]1& 9 e BT} 431 VepdE #elEtsih
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