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Liminance | 1.000 | 0.554 | 0.194 | 0.446 8 Liminance | 0.556 | 0.655 { 0.136 | -0.099 5
Edge | 0980 | 0.033 | 0007 | 0956 | 1 Edge | 0139 | 0.139 | 0.016 | 0.000 | 8
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FRASHEMAHES=2X] H122 M1& 20064 38 11



AR SAEDE 71E0E dx oiyE BE ¥ 6 A2
& geg Jugn <E 10>d4 9T 222 9

23 FUEEZA) U 92 AAEE BAHE @4 FVESF AT A4 FUES3 AW
3
“

SCF7} HSOFRTh ¥A Jetston 0261914 0 Zo g g eE HeEn ok E =&
Atole] zpolzt yEltSg & 4 Utk 53 Hue, A& 7BX¥E ART27]% RBFYES=ZE ©]&¢
YIQ-1Z# =&} YChCr-CbZd 2d& o] &3t FUSEZ /M 2= A4 FE WA g
54& SCFE $A Jegy FU5EF 42 g 088 4F A5 S B3l FUSEFE U
REuS x3 ALdx FUFESFY JHX 3w Al2ES ARBIAT AtE L F9F
g B £ dE F83F EXo] He AL ¢ EF YA FU5ENIL B3PS FE3
4 Aok mEhA <FE >4 <E 1o>7z}21 BE 7] 93l FAS Al npa 3 vdd YHY S
BA3 A7, 92 95 93 5AL 4=2HA AL Tof £ 2vjolP S B3l FUFF
A2 A FUNFEZ dF A=Y g20] 9 3o g 998 HAEAh 2 4 4
zd FUES3FY FAI=E ulgoE Hue, £33N 24 dp2o0z MY EAS F53})
YIQ-1, YCbCr-ChEA S A€sley 25 9F A% A GAZ FUNGFEF FAd vE] 13
3= a o] A&AYe ATk gey g &3 FUGEF 4 AAE o)
9] AHS nlgro 2 Hue, YIQ-I, YCbCr-ChE gl 3t o|FstE FUFEYAYNA CDMet2
AL A3 fx, ¥xE WEE A <R 35 43} FUTEHNIGG UPY I=& &
11>3 23 & =8N FUEEF AEI= A 3tz H3E2E 2t GGl s 433 aFH F
Az AU A2 (28 13]% 2o A gnFez Y FAE FEIY F2E
ME EFxE QAAE7] A3 jHE ART2 7wt
<E 11> FUSEZS 323 21 RBF WEHAE A3t g4 ¢] FE3tdt <
e AIFIgE | azgg=x Ad FUTE HEE o83t FRIFES to]
o= 0 10 10 Hilo]2Z2RE 4F AF5& FERS S
A 0 o 0 Tulci&oﬂﬂi 2" 929ddq %’\}E%

e }ﬁv} “é‘ A5 %’421 ol 3] ‘IT}‘}‘E Zzé
£ 95t O Age 5T 2AE T &4
g A3} AL 999 9%l Luminance, Edge,
RGBEAol, €2 499 A5E HAslH= Hue,
YIQ-I, YCbCr-Chb57ge] A7AY Rez v
gt 471M FRFES AR 999 A
AdF 999 FAIET} BF 070149 A
ARAQ FUGEFo BAYn 1¥A de
Afde f27t HE 7heAel sl FUEF

12 s=XSHEA|AHES=2X] 127 HM1E 2006 3Y



olN
o
et
2]
o
58
il

2 wgoA ALY ART27IE RBRYEHZ
o 9B 1Y o §F YBUF) FUFEZ
e B2 A% Az, B2 B 258 45
o e A5 Y7t 4P B FAsAT

0

ol

[1] Kim, K B, G. H. Kim and S. K. Je, “Medical
Image Vector Quantizer Using Wavelet
Transform and Enhanced SOM Algorithm,”
Lecture Notes in Artificial Intelligence,
LNAIT 3339(2004), 98-108.

(2] Jain, AK., Fundamental of Digital Image
Processing, Prentice-Hall, New Jersey, 1980.

[3) 239, 29F, "3 A Py AdE
g 2EY AZYE o] 8T AF s H
ol " FHAHe]etsl=F] A 9-BH, A1&
(2002), 119-128.

f4] Kim, K. B, D. U. Lee and K b. Sim,
“Performance Improvement of Fuzzy RBF
Networks,” Lecture Notes in Computer
Science, LNCS 3610(2006), 237-244.

5] &4, $5Y%RBF AE% 27719 £&3
TR, #FFEAGFI=EA, Vol2l, Nob
(1997), 451-460.

[6] Kothari, M. L, S. Madnani and R. Segal,
“Orthogonal  Least Square Learning
Algorithm Based Radial Basis Function
Network Adaptive Power System Stabilizer,”
Proceedings of IEEE SMC, Vol1(1997),
542-547.

[71 Kim, K. B. and C. K. Kim, “Performance
Improvement of RBF Network Using ART2
Algorithm and Fuzzy Logic System,”
Lecture Notes in Artificial Intelligence,
LNAI 3339(2004), 853-860.

[8] Kim, K. B., “Intelligent Immigration Control
System by Using Passport Recognition and
Face Verification,” Lecture Notes in Computer
Science, LNCS 3497(2005), 147-156.

HEXISHEAAR SIS =EX] 123 M15 2006t 39 13



ART2 7|2t RBF YE9I32 YR 9I5E 0188 FUSES oy

Abstract

Recognition of Resident Registration Card using
ART2-based RBF Network and Face Verification

Kwang-Baek Kim* - Young-Ju Kim*

In Korea, a resident registration card has various personal information such as a present address, a
resident registration number, a face picture and a fingerprint. A plastic-type resident card currently used is
easy to forge or alter and tricks of forgery grow to be high-degree as time goes on. So, whether a resident
card is forged or not is difficult to judge by only an examination with the naked eye. This paper proposed
an automatic recognition method of a resident card which recognizes a resident registration number by using
a refined ART2-based RBF network newly proposed and authenticates a face picture by a template image
matching method. The proposed method, first, extracts areas including a resident registration number and
the date of issue from a resident card image by applying Sobel masking, median filtering and horizontal
smearing operations to the image in tum. To improve the extraction of individual codes from extracted
areas, the original image is binarized by using a high-frequency passing filter and CDM masking is applied
to the binaried image for making image information of individual codes better. Lastly, individual codes,
which are targets of recognition, are extracted by applying 4-directional contour tracking algorithm to
extracted areas in the binarized image. And this paper proposed a refined ART2-based RBF network to
recognize individual codes, which applies ART2 as the learning structure of the middle layer and
dynamicaly adjusts a learning rate in the learning of the middle and the output layers by using a fuzzy
control method to improve the performance of learning. Also, for the precise judgement of forgey of a
resident card, the proposed method supports a face authentication by using a face template database and
a template image matching method.

For performance evaluation of the proposed method, this paper maked metamorphoses of an original
image of resident card such as a forgey of face picture, an addition of noise, variations of contrast,
variations of intensity and image blurring, and applied these images with original images to experiments.
The results of experiement showed that the proposed method is excellent in the recognition of individual
codes and the face authentication for the automatic recognition of a resident card

Key words : Recognition of resident card, ART2-based RBF network, Fuzzy control method,
Template matching

* Dept. of Computer Engineering, Silla University
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