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a2l (exception) = &% ISARD 7]&olaL, o] 7|z = gygese] A9 f8) 60 $ake) §& =¥
S}(Applied Physics)e] TNO A-F4ol 2o&f W5 1t}.  ISARD+= Intaglio Scanning And Recognition
Device(83 270 2 A2 X)) dqFolal, 83 A 9= 54 F7Z Z23U(relief profile)d 4

of 71xstar k. ol2d Q1T A9 = s}7] A& (papers)ellA s o dt.:

i
o
rlr
2
Ll
urt
2
O
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ol S AgPstr] 943 ISARD 915 U7 2 AXe= w3 53 FH GB 1 379 764(NL 7017662 %),
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[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

g 4 QS F33E o)Fod 4 gk, Ty, ®He Mo 5 A5 F38e] 532 A g/EE Al
Z @Al Fol o] FA9 BA A, st 5A AAE UdF VleEs Eeth. wEbA, oA H #A4
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A A Vgl 5 FAES S8 AHEEE AS ou)sit
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Felo] HI(AE o] FHES =9 EP 1 864 825 Al 2 US £3] 5,884,2960] /NAIE a2 ArstoA AL

= vkeh 23 e flojBEl Wy A A e Fefoll Wk #el A~AYEA ofw H glo] ofw|

Aol B T3 Fug FHES YEdE éJ—ﬂE%P_i Aglg olm =)o WMnke Fgsic}

aL JRAlE ukel o] B oA W 3}71](111 depth) 7l ] Zs A
S 0] dolBEl o] w3 sy] M5 MFEs FET Aon.:

[Mal89] Stephane G. Mallat, "A Theory for Multiresolution Signal Decomposition; The Wavelet
Representation", IEEE Transaction on Pattern Analysis and Machine Intelligence, Vol.11l, No. 7 (1989
74 79), pp.674-693 ;

[Dau92] Ingrid Daubechies, "Ten Lectures on Wavelets", CBMS-NSF Regional Conference Series in Applied
Mathematics 61, SIAM (Society for Industrial and Applied Mathematics), 2nd edition, 1992, ISBN 0-
89871-274-2 ;

[Bur98] Sidney C.Burrus, Ramesh A. Gopinath and Haitao Guo, "Introduction to Wavelets and Transforms:
A Primer", Prentice-Hall, Inc., 1998, ISBN 0-13-489600-9 ;

[Hub98] Barbara Burke Hubbard, "The World According to Wavelets: The Story of a Mathematics Technique
in the Making", A K Paters, Ltd., 2nd edition, 1998 ISBN 1-56881-072-5 ;

[Mal99] MALLAT, Stephane, "A wavelets tour of signal processing", Academic Press, 2nd edition, 1999,
ISBN 0-12-466606-X ; and

[Wal04] WALNUT, David F. "An Introduction to Wavelets Analysis", Birkhauser Boston, 2nd edition, 2004,
ISBN 0-8176-3962-4.

dolrge dojBzl 4 (function) (BB "W Hlo]E = (mother wavelets)") w¢} ~AUH 3
(father) flo]BE") ¢l o AstAl x3E + dv= AL S5 ottt folB8l ¢ y& s &
AL/~HAEH| FF ut JH sl 1Y FE(band-pass filter)/:9 LE (high-pass filter)=ZA &34
o7 338E F v v, 2AYE 5 o As AAY/AHER] YwA| S RS FESE A9
(low-pass) ZE2A &= 4 Ak, o] dules A5 2AY/AAEHS 5U3 B33 Ho] F REo=
e 9 h(n)S 2t = 1-9¥ fxd Iy HEil(bamk)
24 T 5a0l EH e - £ FEA o] AE I x(n)E
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h(n)9] 34 (convolution) *<] AT e HE < g W AeE, B 7hds]
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2t dE7E Als x(n)é] 3 FEeAaEe] vHRE ZHE dd, dEd AEEY WEE YolAXRE 13
(Nyquist's rule)ol wet M2 4 Aok, = 204, AY FEj9l 19 DHY HHEL BF F 7o AZo]
HEA= As usks 20 o&) tAlEET(e7Id dAlEd A "l2's & Lol 7 dEE
wEth)

ole1dk A+ o] olojA, AT Fr] FALS WHEHoR WE(iterations) T EA, F A HE] 93
8" AR AFES ASce AR ZE AHoAR S omA Aol AAA(EE =) s
gk HEo dolBg AleEr Eald ¢ vk, ol A A2 veldE B4 E= MRA([Mal89] Fx)=
A A, 3-UE geldE 248 A5l = 5bell 7H%V4wi ZAjEo] itk o]Flo] &= Sbholl A ofalH =
ukel ol Y WA= AR 3-ulE ZE wWacela, Ad¥ske dE 2Hol A (stage) o] AY LE FHo| §&
st FE zEo]xol] o8 v dHEH.
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Bl A FAGE AFE, (i) AE x()h vwste] FEE] 59 1/42 ZFsHE A 1 2AL% Be A 2
SAAE 2 AFE)NA FAG AFE, (i) DA ASRE, D (iv) A5 x()3 vase] JEEe] 5
o 1/8% 717 £ Al 3 2ADED 3 AL N FAH AsEolt

AR, AEH AE AsE AE A5 2 ABES ETPSRE @ OB AL @ A=Y AT AFE
(Mot AFE)NA A3 EEA 2B 5 Ja, o714 N ABES 9ol AFER S5 B
7] 98 aPEE wE Ex Aasd £ Aol

wowge] WEw, AF wob ¥R g FOE, 53 a% duse nf FEe AHelE BA ol
1] 7 % 3 s (

Ao AR ANEE 9 ATEelE £ ol mA SALEEAG 2AL) 4
AxolH 55 pagon A5 B Aol

AFAA, QA Azure] Azle] BaelA dolngl olge Ayt e, onAEe 234 ABER
A s, gebd 2k AelE aFath weld, o dwe B wye A%d Aol A4 AYow =

ol7k7] Rol 221 olBH wghe] Mds (HeFetA AEE ol

Aed dolBHE o]Z2L dE 5o [Malg9lolA]l =od viel Zo] 22 559 7R f4A dFE

ok 239 dojrEl Wiste 2319 A5 -2 (row-wise) D A-&(column-wise) HYE 7|EHOoRT E

stal, o] 2z PET} 5L FEd A dolusl duEE(algorithm)S AMEste] /MEA o= A2 Fr).
8

T 72048 AR on A (o E So] & 2b, & 3b % X 4p9] o]m| R e} e 1= FTHo]E Ao MZ o]

mA e e oo tgshs oluA)E Ao wASL, o AR omAE cozM AgHh. ol
A2 olmH(c)E n x n FAaE(pixels) o] MEH(matrix)® FAHIL, 714 ne 2ol od hProiHn], N
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