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Feature Selection for Diffuse Lung Disease using Exchange Markov

Chain Monte-Carlo Method
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Abstract: Diffuse lung disease (DLD) in high resolution computed tomography images show a lot of varia-
tions even in the same class, and this variations make difficulty in diagnosis. In this study, we treat a effective
feature selection problem for this DLD pattern classification using machine learning approach. In order to
obtain the best feature selection for classification, we should search whole combination of features, which
requires exponential order calculation cost. Recently, Nagata et al. proposed an application of Exchange
Markov Chain Monte Carlo (ExMCMC) method for this problem, and suggested that they reveals hidden
feature structures for classification. Thus, we tried their method to select the effective feature combination for
each DLD classification from 39 types of features, which are obtained from typical texture analysis method
in the image processing. As the result, we obtained the effective feature combination candidates for each
DLD classification problem.
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75 E LW B (Computer Aided Diagnosis: CAD) ¥
AT LDOWEENEENTEY, 2D/ —VilHlY AT
LEACTZIZERZINT S 72 [2][5].

B E DI E T B 32 — VY AT AL, REE
s AR TR I N, VAT AWNERTIRAS
ToAEREEE N UTREL, ZORFUTHTIEHEE
FNEHET S 2 & CHAIEAHR NG [1]. HHSICE
BHATIIRTIE, U EAMMRED CT BEHIZNT 5 “F
I AF YR LIREND R R R U, G800 B O AT
FERO LI TN [6]. D& DB TIF/ NE — VR
PRI T R & BRI IGEIRL T A%, Ak, K
RIS GROMREE EA TP HEERELTH D, FIlH
BMEOHIZBEU T, ZOEDDRNIFREGES A%
IZ3Y, ZOEMNL L TE Wt OBN v 72[#E%
BED7-0, NT7A—VAMEF25 AR H
5. REEEN L, HEORBEORN 538 — V33
ZHEWTHYRRBEOMEE 2:ESMIETHY, FHE
TOHBANKEEET LI D 2ODEELRERZTHD. A
F2ETIE, REEGERMBEIZS T, FEHETIVOHENE
WAL 2 HEIC AW TREBEOMEGE 2 BRI 2 &
EERD.

HEEREAMEICS T S &b B A EERELIE, 2T
AT UTET VDN T 4 =3 v AERHT 2 HIET
HY, THFESREERELIFEINS. ZOFEEHND
e THIBMERRT D I ENTE DD, BERARDT
BOKRELBDIIONTHREA — X —DFHEI A N % BE
9%, ZHIFBERNLOME BRI DI I
420 THY, DIREEREZHOTERITOMEE
Bz RS Z L IIRETH L LEZEAOLNT I, R
CRBEEIUC BV T, BRERARDEIRITIZAR S 28Il
Mz, NEOMELFHT LT —21y MUKkIFEL T
LTULED.

ZORBIZBE LT, I Nagata 512 & DRERI~ IV
I 78T Y 7 708 (Exchange Markov Chain Monte
Carlo: ExXMCMC) #% AW REBEBERMREINTS
D, FIRERIEEXR AR RV O FEFIZE W TR 2 2801
T3 [4]. AFETI, ExMCMC #% V2 /2 Nagata &
DFiEZ O F AVEMEEEGORMERRNEH L, %3
ETNOPULFEAED AT 2 RRW Y > T VI F
HEeald 5.
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WBEFIEIZOWTOHIAETS.
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FT5T7NT) XLDBITHS. JET—R L IINEY 5
AERTINUPMNEINZT—ADILTHY, @il
ORI T — 2 (ITHKAF 9 5. #IE Support Vector
Machine (SVM) O & 5742 7 5 A5G E AT 5
AREEATO GG, —NMENE R 2L, O
MEREMATTT —XOREETS LD —RNTHD.
— XA AR E FEED 1 VT A MDY 5 A% 5HT D
WlgRDZ e THY, ZOMAERIINRT T ADELITE
ABIEINTES.

2.2 RERE (CV) &

AZETIE, FAldGRORET 2 D HBEE UTRERE
(Cross Validation: CV) EIZ k> THELNE AT %
AU, UFTIEIOAIT7OI % CV AO7 &S,
CV A7 IE#A GOSN DEREZRLTEY, Ih
MEVERNMEZ RS Z AT SN & 2R 5.
CV IETIRHIDIC, AT =& % kFE5 UAEIT— 2 %2 /F
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® 2 MERH MCMC Ho I Y€ 7 M. BdRELE 2, #
3= VX —B8 BH(s) 2R LT3, HBDREZHW
B L CEBIRFRN ORI HET I N TE S,
2.3 BEXHTIITEHTEYTHILAO (ExXMCMC) %
YA 7EEE YT ALOE (MCMC) ik, $5
MEUZAERGIRD AL EREIEY T v IT
LZFETHD. NEDT IR —BENL ARG 2 LT
5354, MCMC #E0H v 7Y v ZI3EF#IZE 5hhT
UESaREED H 5. Z OREZ R U 72 FIEN R 53 #r
MCMC % (ExMCMC) T»3 [3][4]. ExMCMC 7Tl
IRNF—EBOHNZREDD 72012, BEEBT>00D
WA B=1/T 2EZ25. HiEE B 2HEALULTHEZRD
&, i EBRBHER p(s) xexp(—BH(s)) 2EHTD L
MTED., HE =1 TDTINF—EREERL TS
D, ZHEVNX% B TIE H(s) DEEMEFT 5.
213 ExXMCMC #0237 NETHD. ExMCMC
FZEDH U T) VT TIE M DO MCMC Y AT L%
ML, WUIRWEE 0< By <P < -+ <Buy_1=1
ERETD. TUT, m BHOY AT ADHTER p(s,,) <
exp(=BmH (8pm)) \ZHED & DBV TV v 7T, EM
P BRI DIRFE 2 g 5. BEEERE DRI Tl
UTFDEEEZITS.
(1) W] 7 1251 2 1 MOBEERE 8; & 841 &ES.
(2) MR & > TRHblER " 2FHETD.

7’ = min (1, exp(—A)) (1)
A= (85— Bj+1) (H(sT3) —H(sW 1) (2)

(3) [0, 1] ECHE W7 —BBLELE o % o LB,

u < DBEITIBRGE s, & s, % 5T .
ZOEMFIZE D, ExXMCMC BEIZE—0 MCMC #& )%
SRR BT B 2 e N TE, EEOYY TY v
2135 2 ENAHEICR .
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