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[0221]
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[0224]

[0225]

SIHSd 10-2022-0132804

webd AEZdE So) dolest B g, dvd £ we HolHA & & g A/t ° F Ak
¥

Flx dERZIE AEZFE ALY S 29 E4¥S X3 oz, FHa Edyo] HAAFE 2 F
2 538" F Art.

Silhouette AlFE FH2HY B4 § ZY2H7E vt FAAHA=A A58 98 AFSEE X x|,
AEE FH2HU #gEe] driy ¥E Al BAJEA, FH2E AgE FEIAE A ¢ Q).
Silhouette?] #ko] 19 7MI7h&45 E82H /47t g4dsiga #dE 4= 9l

T
dE 5o, B Uy tolEe APAPH ol FAE Al myetE Wl AF ER/7]9 v (Nonlinearity
of linear classifier) 54 WHS A& 4 AU},
=
[e)

Hl43 &5 7](non-linear classifier)& S3dl ##F3F3L, SVM(support vector machine)®] A& AE 7%

(linear kernel function)S %3] 7% ZIE ¥|nste], 2F(error)ES H|RdhE WHo] &8 4 )

5B 23] (hub score)&= UEH T dAHS o] &3lo] dolge SRS S4ste= R Fo|t}.

slH ~Fo= FoZ Y oHE o83t UEYIAE FAa, wtd dd8 eAE T3 5449 4 .
o] HAAHE (feature overlap)S BF 1HY] F5 AEE v &2 A, dolg7t HAA &8 5 YA
AA AAZF WasiACt, welba W4 FHo] &S 4= Tomek link, ENN, CNNI} 78 A AZF "ol ¢
8 5

0] 944 (neighborhood) &= HIolE{7} &% o]E&H o] © 49 dlo|EHe A7} JEgt 3o x| =7] wiol] A3
2 EAA B 45s gojmEge Yy #EE = 9l

7k Qlz'lzd dis] 2= WolA 7H 77ke ol ATt tE Y29 7 7k oA A—E
AAsta, 2= 1 Al Foll g S Ul ARl A9 v&S dolHAe] MFR o] &3,

24 (Dimensionality)& PCA(Principal Component Analysis)E Z3] 7+AE W59 49 Y& dolgy WY
T 2o AolE ¥R e 4 9l

= 78 Fauspd, derdelgAle] dA(700)= AEHE, A%, Gmean HF, F-score FF, LY F
glolg], Wy, u&, 559 dolgAl 54 T U ARE ¥3s 5 3l

T 32 B ol AdAA o] w2 e o HAS o] &3 MEH W ¢ BR dugs FH AU B ¢
28 E #AHst A5 HUEeE AHNE o AsteE Rl

% 88 Faushd, 2HZ(B00)E 7IERFA EF LuyFY THE UE, ARZFA Fo5E YERdTt.

=z = 1

BE olyg]Zo] E£8E knn(Nearest Neighbor), LR(Logistic regression), NB(na |ve Bayes), RF(random
forest) = SVM(support vector machine)S 3X3&3it},

TYE(800)E FYAE BEHstE duelEe WY ¥ @ 2E(Random Forest, RF)7F th2 dag]Ze] Hls) ¢4
gt s YERI AdS5S Holwt.

KNS vpo]B w]o] = (nal ve Bayes) RR7IUb, SW, 9AFAA U} @} th2s) s5uolE S o] 4814
atirt Az dlolE 7} FolHol $H o= lasydheH

22 2~¥ 37 (Logistic regression) EHAL 22| ~¥ ¥4 ¥ F(Cumulative Distribution Function,
(DF)¢] 7154 FeHE 7HA Art.
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[0227]

[0228]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]
[0243]

[0244]

[0246]
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o|=

ol w7 g .
1 vl A eheate | AR o] BAekA] ANt g s UEhE slom dEA 9l

o @ RR dudze sz, ole A9 e

Pﬂ—i

SVM(Support Vector Machine)& nx}1e] do]EoA n-1x1¥e] =H WS o]&3le] HolHE 73 uf A&l
Wi o),

92 2wyl YAAe] W HeolE AL o &3 WEY WH L BF LwelF FH FA} 4EY
9%

A7 AE dAss Evold.
L 2T (900)E AtREAA AEY el FHE Uehia, AREeA Fias e,

>
I
o
z
i)

W= 9] #5%+ Adasyn(Adaptive Synthetic Sampling Approach for Imbalanced Learning), ENN(Edited
Nearest Neighbors), NCL(Neighbourhood Cleaning Rule), ROS(Random Over Sampling), RUS(Random Under
Sampling), SMOTE(Synthetic Minority Oversampling TEchnique) @ TomekS E3TH3Hr).

) 3E(900)= Adasyn® SMOTEZF 423+ A 5S UehE= AL A AT},

] B3 Wol= ROS, SMOTE, ADASYNS ¥3tslar, ¥4 ZT ML RUS, ENN, Tomek link HF¥, CNN % NCLS
e

ROSE 9 T F& WY &5 ZU2E o 229 oy A7|9 Zold u7hA] dHeolHE FA9=
Aeste] vk 59 FEshe W olt).

B

SMOTE= 257 S22 %‘0 o dlole s dAsta
& HelHE A

i

=7 o] k7l (k-Nearest Neighbor, NN)AFolo] Xj 28 <l

oX.
[«0
ol
rlr
o,
n:E
o
IS

>
|
&
[>
o
i)
H
S
kel
il
k]
ind
(o0

ADASYN(Adaptive Synthetic Sampling)S SMOTEE 7|¥lo = X tod HolHE A4

s geltt,

RUS= th Z @& (Majority Class)E Qo= AAAA, 279 @& WMinority Class)e] vl ol 2F= 1F
W, RUSE ROSS ro] ARgshr] st Aol glir, disti HlelH = dolE 5 = HEs U +
AL, ez HolEE F017] Wil Ta% AnE EAT Jbedol =

CNNHPH 2 Hart(1968)0l] Aot wHo=m Zaugolg] = o uoHE HAAste A3 Xd AFstm, ®© =
stute] dlolB S AdAste] e Xell EAIRIH.

Haxe] dloJel= NN(Nearest Neighbors)iF#& AH&ate] Eiste], S H90S ol He Xell A%staL, thAl

ole] dlolElE AAste] [ Xol| LIAIA WIHE S AL&3ITH

CNEHS 287 2 XHFS Alejer, Fddolert BF & Bi/7F HAS W7bA] wkasta, A2 o 22
o] ZAl(boundary)”} 823t dHlolE & d7]E WiHolt).

ENN2 CNNe] wiado= NI g 13 Xol 238 gho]l Q879 49 XA ALA2 = vt

Tomek link¥= CNNAMEH WHS 7[00 & sto] oxl A4 AA <A = U vlolHE AAsI= WHoltt.

NCL-& CNN(Condensed Nearest Neighbour)¥} ENN(Edited Nearest Neighbours)S =33+ Wb olt).

ool A AdE FA= studo] T8, AXESY 8L W/EE o] FAHSAE H AN E0]

Foz Fdd F Art. dF Bol, AANdEAdA AHE A W FALLE, dF o], X2
AMA, ZEZ?, ALU(arithmetic logic unit), ‘“4}]%_ ANs ZRAAM(digital signal processor), mpo|IZ7
8, FPA(field programmable array), PLU(programmable logic unit), Flo|ARZZAA, E= BHH
(instruction)& At THE F Y& thE owgr X9} o], gt o] W& AFH E= 5 5F
AFHE ol &dte] +3dE 4= Jdurk. A AXE 9 AA0S) 2 A7) &4 AAl AolA FFHE st o)
of AXES o] oEYAlAS FAL  Avk. T, HF AT LZEoe] Ao FHste], HlolHE
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[0247]

[0248]

[0249]

[0250]

[0251]
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, A%, 22, AR 2 AT SR vk, olsle HelE s, AHY FA = st AHEEHE Aew A

BEE AANE, T vlEEoklA FAe AAS TR A=, AHE AT 55 19 Ay 84
(processing element) H/H& & F3 AY 845 23 F 5S¢ dF 5o, A A
v 5 Y] ZEAA E=E s AN 9 she] ZEEYE X TS, ¥E ZRAA

(parallel processor)9} 2, Y& A2 4 (processing configuration)® 7}&3}tct.

ol mX
e i

>
2
2
k=)
gl
o
i
o
o
o2
ro
ol
=}
i)
+
oy

S 58] ydE ¢ JE Z2ay 3y dYse a3
FH ¥E b wiAlE Z2a9 9E, doly

= ZFste] £ & k. A7) wiAle 715

AE i 48 ASoIAY HAFH LZEd] FgAA A=
= 3= "&a, 227 fza %W A7) oz %

CD-ROM, DVD®} 22 337]5 wiA(optical media), ZFEIZH tlx=A(floptical disk)oF 2 A7]-F uiA|
(magneto-optical media), 2 F(ROM), HRAM), ZHA wxg T34 2 T2 WHE AGstan FPst=
2 Eds AR =] AX7 x3HEY. ZEaW Wy oo Agdeld o) uEolX =
Z1Ale] mEERE ollg QIHEZHH & AREEHA ZAFHA oA ddd H
sttt Ar)E stEdel A= AAlde] B3-S ] 98] sl o] AZES Y RERA

-
= P48 & gon, 1 9% nhskAel,

= e s
o g Fed AY FE 9
ST o

2
~
=
==
2
~
=
o
09
e
D
ol
(@]
=
(0]
o,
o
~—

AXE = AFE ZTE W (computer program), FZE=(code), WH (instruction), T o5 F 3l o]y
23S 233 4 gon, d3te U2 SASLEE AP AAE FAASAY FHHeR e APHo

=

H

(collectively) A2l FA& HEd & Aok, £ZTES O] B/EE dolE=, A2 ZAd ofsto] 47
A

Al G WE EE doleE AEstr] fste], o'W F3 A, T84 (component), =8|H A, 7Y
A (virtual equipment), FHFE A wA = AX, = HA$HE 23S J(signal wave)ol FTHO =,
T AAF oz FASHembody)E G Ut AZEYolE MEYIR d4" AFE A2E Ao BAlEo]A,
2rE o R AAEAY AgE FE k. AXEo] W HolHE sy o] AFH #E Jbe 7F )
Aol A= = Ut

o] d# ol AAldEo] vF ggE =W o] MuEonv, T vl orll A T4 AAS 7Hx Zebd
A7)0l Z|ARFE gt A 2 Wdgo] shesith. oE 5o, Add rsEol AdyE Wi g MR
FRHAY, H/Ee AEE A28, Fx, FAH, 32 T FAALAE] Add Y oE FHE A3 ®
 Z2FHAY, o0& A8 B gdeEd sty dAHAY X3HEeE Ade A9 ddE 7 vt

K

adER, e pEs, ge AddE 2 SHATHNA F58 A5

Fso H1y

100: HEtdlolEIAE o] &3 HE" Wy 2 R/ dags F3H 4A
110: dle]H A #5120 54 F&5%
130: wisd 24 140: wlEfe]o e} Al AAd -

150: FH5
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