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[3! 1-2] A M. Turing (1912~1954)
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A em =, AR, AE= AE|IA Hob 5o v s FEol7A] @e olgEal Ak

RIS Foke e ol8st AeAlse Al 7 A AR Ve ke
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A GEFED7F ouet dhde Ashe At 5 AsY]
go o] aEll] Lofo] Tikge] Mgl thsto] Hofet hgelet. of7lel] 47k
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“The assignment of a physical object or event to one of several prespecified cate-

gories(22)4] 7] & Ae] ofn] Aall @ 7 Fefe] Fo) shtm del 2"

» Duda, Hart, Stork?] “Pattern Classification”
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‘A problem of estimating density function in a high-dimensional space and dividing
the space into the regions of categories or classes(CEAF 57 Ulof|A] WEd5 4511
e 7HEALE] B2 FHA Yo e A

» Keinosuke Fukunaga ‘Introduction to Statistical Pattern Recognition(Computer

Science and Scientific Computing Series)”

‘Given some examples of complex signals and the correct decisions for them, make
decisions automatically for a stream of future examples(E35 A3 & 71X FE} o]
=0l et gkt 2% o wjj, flojof Fofrle v FESel sl AsAleR A UlEl
A s 2

» B, Ripley, Pattern Recognition and Neural Networks, Cambridge University Press,

Cambridge, 1996,

“The science that concerns the description or classification(recognition) of measure-
ments(H=2] A F& ER(A)e} TAH 1Y’
» R, Schalkoff, “Pattern Recognition, Statistical, Structural, and Neural Approaches’

John Wiley & Sons, Inc,, 1992,

“The process of giving names @ to observations x(I&Z} xof| 0|8 w& HoJsl= 1)
»J. Schuermann, Pattern classification, a unified view of statistical and neural app-

roaches, John Wiley & Sons, New York, 1996,

“Pattern Recognition is concerned with answering the question “What is this?” (Fgl¢]
Al TR ZEo] "sk= Aolct “olzlo] FoiIY)”

» Samuel F. B. Morse

01% » TR e (027



§ 1.3 543 94

2
=2
$
i
=2
=
%
E
T
>
§

e (pattern)ofgt FAWE? AL Helel]
(feature)ogt mjElolA]e] dito] T AAIE EHE 4= Q= FAi(aspect), A& (quality)
&2 5/ (characteristic) o2}l ofeh o= vk S48 A2 22 A 710t 2 e 3l
o] o] TAlel 20 2| Aol o] | 4w 9lrk EXo| s} ojAke] 2xgke 71A
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E2= (classification)+= oJEst thik 7Hxﬂ—§— ER SEjro| el A Wit wfEel]e]
EH-‘?LEO] oo} 7 FFO| FAL}, 3 E7Y ZAE ths iR AlAEE nodth 1
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034 mjEQlA

Adurog wfEls] darE|Fe] e Wkl st Hx R 259 (confusion matrix)
KeR

m S
Actual Positive Actual Negative
Predicted Positive TP FP
Predicted Negative FN TN

9 AR A3
How o=t 3, IN(AR 5A)S AR AZlE AROR 23 3 TNGE )
o AR FHlE Ao dEat Bt o] BEAYIME thaat o] Hrt Mg Ao
sjo] olgalct

- TP

EAPNe) l——a————

FAE(recall rate) TP+ FN

AU (precision) = —TPTJF P

2 IAE(TPR, T iti -

2 IAE , True Positive Rate) = TP+ EN
2 1A 5 it - TN

AR SAE(FPR, False Positive Rate) = FP+ TN

H ROC =M
gl dEjEe] A Hrkl= & ¢ X3 7| ROC 4l (Receiver Operating

Characteristic curve)o] I3 Z7p o]}

FAHE 9 (similarity score)E €& 4= ot FARE o= ERl(genuine) F4e} AR}
(impostor) = F 7= thg 4= it} <1 f4= 5Ye tivdol digh = 719 ok &
e Hlasle] e o]l ARAHimpostor) o= A& TR diidol theh d= viA

slo] Qe A WAkt TP S fAHE HolARE B QAR Bl ek ARt



Ao 3 P54 24 TAR(True(genuine) Accept Rate)d} FAR (False(impostor)
Accept Rate)ol2tal HoRIth([1d 1-12]).
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(b) ROC 241

[33 1-12] ROC =M

QA4:212] GAE A4l Tisle] o} BE RS (13 1-12-(a)19} 2o EARRE 4 oIk
FARE 24 9] WelAl Al ZHA] W% TAR, FAR T2 QA 7hed] ol bl wigt
THE 5 o] i AR Er ROC THE TP B SAE A4l TH e 4t
= 4] AARES SAjo]e FARTE TARS %02 SHe ZHEAI 2 4he A3 1 45
& Qg TAoIch % ROC T4 [19] 1-12-(b))9} o] EAB}EITE AUROC(the Area
Under an ROC curve)'= ROC 3+4] o} 9jojo] sk Lpehiick ROC 3t4le] 24fe] 322
Aol PIS4E QA daelFo] S48, AUROCY 2712 1 A B/ 4 gtk

Roc Curve
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§125] HHtemplate matching)H& A 7 2oET A4 e P
o sle] ohet BES(EE) S vl vk, QAlskaA she TES WEsl 4
Aol g AT1E IS AAA AR FE Alol 2E SRS AEg sl HEg
A5z ole) BT Felmele] &3t chret slolgely 1 AdlnelE b & sl
sk PERE ulIske Bo] 4 Fash, o] WS Sipolek dt, LueiZe] 7t
cisto] A4k St mheA, o siEle) B4 vl wzisic
m SR HEY
A statistical) AL 2 Sefo] Sak TR Zate] EAA Hael Al 24
A% 7aste] Tl siie] 43k Seiag AAsHs Wil SRS BAY mae
Sejolnio] SHEUTE P(x| ) 7w, § o] 20] 24 73S o|gaie) A
B2 o]0l 7} Soio] vhet BEUETEE WS TS Shrolekal Tk

7
ElicH
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m Az EY
A

AW (neural networks) S AYESHA AlFAEES] Ad A IS ZElEst]
Ap=of| gt 27] ©9]Ql Fel(neuron) 22 Fd% WHnetwork) ©] 5 oz siEls 57
s} oo wjEle] AR (knowledge)= AlWA0] A e 7IEXER A= Al A2
HO 3lo] 713k, eka|EAolr] gon Balukaol 7ho] sl B3k AP XA ]
4sioa, 4rle] Zo] FEaE o|2HOR ojt B 24 JAE WS 2 gl ) vjel

A2l Aol

m PEE Ha

EF’FJ RS Afolel] FAEe 2ok SHARl Alefe] s dote] 2 Ielle B A
=2 (syntactic) &I HHL E Alojol] A== = (structure) & 01
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sjo] AEle BRI 4 Qs TE ER7)S AR BAL TR Bl vlK)o) Qe s
ol 291 TH (parsing)olehal sk A4S Bale] elele] 7|58 Bk, oleld Ul
75:50] 1 Seo] Loler] T2A) A Bkl Hr). SR ojoln B4 2o
2ol 1 Zo] SGSHe o] Ee AAlel i AES A& A9l of 2Rt
olgEirt, A HIHE SAR R HSe viEom 1w B jeise] A5 A
£ SABRe A Wolch
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IIEE\

_VIJIII__II =5 x5
H as Ex1: mRPE| M4 /‘ '\
H H £x12: 23 AMol T4 +
H = Ex3: 23 AMMO| I S
H S 4: 23Mo| A +
£35: 7o 44
/ -
/ amay -
| %=B2121T — 3 p(x 'a") +
ililil.ia

ABCDEFGHIJ
Az 22 72

ARG 718 ] w2 i) M) UL BEHT ek ZHE v /1%
# 7 Hele el 2 4R Sk, Pepleg BRI A L) doldig 1t
WA SR 1G] YRR, DNA RS 7] WS 2

tion), *}Jxﬂ L—h’—]r I7E g o A, SmPat 4(med1cal diagnosis) 3 ZIeh Al
= ¢l (line drawing recognition), & AJA8l Holwl LA} Hof So] Q)
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UNIVERSITY AT BUFFALD
R Lt T

PR et e e Ao e S
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CebAfR
oo Lee Exdreate.

Andheast WY w228

[T 1-15] xi5 QEE 237|

77, 2R WoHES] BAE ofuXS

HFrElelA HR 7hsdt F=oid

o

R

Ced A
c2g9 Led

ey ) Street Nanve

ﬁngAAP

Street Name

Ny 14228

| PG
Siaie ZIP Code

m AR QUM QI7F S T A1 o}
o4 QAL KR QA BA QA UF A4, DNA o, B shEl B4 9 HE, 95 47
A 8 B sl 2%

m ZIEH AR o}

e} 952t Ak o7 ATk EEG(HAE), ECGAIAE) Als B4 8 Ha A8 X
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