i E R 4 N H http://www.c-s-a.org.cn 2015 4F 24 4% 3 3 M

BHEEEIT RS GA SVM $HEIEIFFNSEL”

WIHZR, £ B, fL2H

Abst Tl K2 PHEHLEBE, JEa 100124)

B OFE: YRR TR T, S AKE B O, BRI RO, R T RS
HT DI REAR L M il ok 13X M, R REBRST ARG B 7 ¥ 1 IAR 3R A R S SO IEAT VN R AL A 2 30, X i
R B AEREAT 20 s FLOp SR BIE WA MY, A5 N PO RE S AR R A2 45 JE . T M A% 8 1A S i AL
(SVM)SEA 73 SRR MAER R 2 B R AE A AR BN e B 2 B LA i R, el et 1 Aiftsi A% 575 (GA)
R SVM HISE G0 SCA S 25053, BRI SCACRRAE AR B8 500 2 0 13 S 1 — AN e (A (— MAMA), IF
BEAT ZHERIGRES, KR AR TIERE . AN AR AR AR, A5 SR AN, e 3 L SR LA
IR AN e S HOHATSOA P IR, SCIR R, B e iy T AR B W R SRR, 2 Tl 10 3 e HE
LW 5 A 4

KEEIR: WAL T ALY, FRALIESE; MRS, MARSENE; SR EL

Ga-Svm Based Feature Selection and Parameters Optimization in Intelligent Medical Systems
XU Xu-Dong, WANG ‘Qun, KONG Ling-Tao
(College of Computer Science, Beijing University of Technology, Beijing 100124, China)

Abstract: Medical registration is the most basic unit of the medical profession. Generally patients don’t understand the
condition of their illness. So choosing the wrong department is completely common. Intelligent medical system solves
this problem very well. Intelligent medical system makes use of the massive medical record texts which the medical
department accumulates to train and carry on machine learning, and to analyze the characteristics of the registration
patient’s medical record and to classify to the right disease. The patient is recommended to the apgropriate department
according to getting the department to be registered. The influence on the efficiency and accuracy of the traditional
support vector machine (SVM) text classification of the intelligent medical system is the feature extraction and kernel
function parameters optimization. Therefore, the method of the Genetic Algd'rithm (GA) combining with SVM is
proposed. The text feature values and kernel function parameters f‘o,gether is viewed as a chromosome of the genetic
algorithm that is an individual to carry on the binary encoding.. The optimal individual is obtained by the genetic
manipulation of the selection, crossover and mutation. Finally, text classification is operated by support vector machine
using the optimal features and optimal parameters. The test result shows that this model improves the accuracy of
intelligent diagnosis and is a"‘goz)d intelligent diagnosis registration algorithm.

Key words: intellig‘ent“medical systems; feature selection; kernel function parameters; genetic algorithm; support vector

machine

BE T HR R P R B, R T ORI, PRI e S R R R R T
FIEFEEE S IR I HOR AR B B NBAT I AR AT IR T . B R SN IR 2l
PRI, XFEENER, AIWHERZAR, 45 -EMEA St BRI TR IR SO, I 5

@ RN IR]:2014-07-08; S EIME LA R I 17]:2014-08-25

226 HAFHAK « 53k Software Technique * Algorithm

© EREERREST  hup/iwvww.e-s-a.org.en



2015 4E 55244 B 3 M

http://www.c-s-a.org.cn

A [N VA

SCAKEAE AR HT, T AL H S R (g
WAk B IT R, LN A O — AN
ST, SRR R RS SOBIL 4% . FiL i 2y 2t
HEATHERGEE 5, 4 AR T IR, 1R T4
BEy AKCE R 2

SRS PE ST R GEAERR RMEAT SOA Sy 2 R o S0 A
FOR ST B i LT, T LR G2 P47 6 R TT 4R
A B, BT A I RAE (12 S0 A 432 10 S )
2 —, R AR SO BT T A
(FSE, AR T VS A0 7 v T PR
SRS LS R T RO )
R, 7248 280U P A AR % SO A4y RN,
SFEINAE T ARAT RO, 51, KINN SCASY 2 bR 22 L
Wiy, ML ML SVM 2335, Hih SVM J&—Ff it
SEAEGE T ST B SR L1 45 R/ P ) 1 43
Ok, MR ek R PR TR ) 1 e B
VE BT (D3, Bk SO 5 2 B U i1 7 5. 1T
BRI SVM %8 30250 W50 R 1 1 et )
L E AT SVM B8 F« By 107, SRy ki o
BRI RS AR S5 RN, H A
PR AR SVM B4 I TR R AL, 1175
TERT SVM Z80R I TS I HEBES T R 400152 )
ARG, EHULASCER M T L ST(GAYHT SVM H145
B 9 SCAERAE A A B 002 850 I AT DAL B 7 0,
B S A AR B 5501 S5 A Sk i —
AR ANME), FEHEAT IR, 4 SR
WA S T R A Ay o 0 S I R 8, A — A

MEHATIE S AT AR AL IR, R

AP, S5 S ) LR S DA A B PR 2 B
AT SCASY . DA, 42, GA_ SVMBIR 5 3Rz
T AT R, TOBEHAT S (0 HT R XU R i
RATE ' !

1 TSR I A LI L S SO 7 2R 3

1 I TP R SR 20 I 0 A A R
AR St FRL 81 ) T Ak B i A SCAS R B B 4] O
FORSOR MR R, F B8 AT T SCorl, 22
15 AR A5, K SRR IR Loy R ] LR B TE K, A
ST EL B Y SVML BT e AR HEAT R, )
WARFAE W 2 & T={ti syt LA LGN
D={d,dsdsdy,....d,}, L kS d Fl — N1 EERRA

A=W, Wis, W3, ... Win), & —4E ) N RFIE IR A T —
AMRFAEI, HADE R AE TR A (DA, BT
MR R ] AR SR T IR ) B A AR S
FEEAE B EE R ] TF/IDF BUEVETHE, o TF %R
FFAE T AE S SCAS i IR, IDF s Ak 1] 76 4
AR R ISR, 2~

Wy :fjk*log(N/nk) €8

A AR kAR o IR, N RSOk
B e b IR AE I & 1 SCAS R K

S8 5 R P e SR i YR 28, A AR
18 Sy 4y 2 o S N TH 90 A SO A 2 A
Vapnik % A2t S R ) BEHLELE(SVM), MR VC 4
B 45 A R /A SR AT PR TR RE A A AT
2T, H BRI () 8 R ST R ) B AT b A, 75
BT I A PN, SE TR 0 2 REbE, ) B A
YRR 425, T 240 25 0 R — AN SRR 4
A I R 1)

1n n
MinQ(a) = —Xaa,yy K(x,x)- X q,
27 i=l

St%at.y,. =0,0<q <Ci=12...mj=i=12...n (2)
1
SR AR L3 ) 5 J A5 B R B G 23 2K R En T
7 (x) = sgn[ fl oy K(x, -x)+bl;i=1,2,...,n 3)
i= \

T %
R, K BREL, SCAH IR 0 SO LR L
T . : -
1) ER R UGE & Ié(x,x’):(xvc ;
%) R
K(x,x"y=exp(-|lx-x1|"2);
3) IR A
K(x,x )=[(xx")+cld, e >0
FHF-14% [n) 3£ 4% pR 5 (Radial Basis Function,RBF)%f
A e PR v 4 B AT A ) o AT RE g, Ty B e W R
MSHDUANTFE C Fy XHASE0) BT LA SCR
RBF 12 [0 B A% B BV SCHF 1 B HLARIAZ R A 48
M RBF A% ek £ony, W) b (2) 20 A R LT (8%
R EALTEE

1n , n
MnQ(a)ZEyZoea,y,y, exp(-y [l % =%, | )—Ela,

n
§ Yay =00<a <Gi=l2..,mj=i=12...n )
1

ZRE, KRG MM R TS50, y)

Software Technique * Algorithm KfFHiA « Hik 227

© TEREBIK AR

http:/fwww.c-s-a.org.cn



A [N VA

http://www.c-s-a.org.cn

2015 4E 244 B 3 W

B, LS 8on] LA SORF ) LAY S 47
e e

2 LT ENE T R L FERISVM
ZHAA
2.1 BEEFFHEEEENSHRCERRRE
RFAEIE PR YRR AE F AR FR(FSS , Feature Subset
Selection), +&¥E M CH K M ML (Feature) % i —
SERIIERE N AR A3 R 48 1R FR br i i Ak
SO Eh, WL R D R AT PR R IR AR 43, A7
1R KE M TCRFIAFCHIRIEA, ARG 2K
TR T, AT AR P g, w3 ReleyT
RN W 4 B P . RSO ERAMEH 242 11

JAZRR L, BT DL e e IR0 R A R AT R I £

Mz S HA, TR ARG 2 s,
%
WP I A E | O

R,

TEFERIE T 42

UIFEALPAFE TR AL svm S35

CLENETTYA LT

VR

il‘ﬁ%ﬁﬂlﬁ)ﬁ)ﬁ - SVM Model
BALARAE: RS
XS BT

v

PRI

LRI UREES

2 GA-SVM FHIEEIEFEFZ s B S B TAE AR K

2.2 GA-SVM £41i% it
2.2.1 Yett ik
et ARGt 2 X G A SRR — AT fa i —

228 HAFHAK « 53k Software Technique * Algorithm

B i e Ak Sk EL AT Ay I FRAT P 4
JRBERIRHERAE S, BRI BSR4 R e,

955 5 R AR AR, ) PR 38 A SR AT
TERLIE R, T BEAR B A (LI SR A, [ A
SCRTH SVM B 0T RBE WAL C, HASH, &
FIRIAESTEIET SVM A 2K BUR IS HARALY, 454
KPS R, WIG L BT R AL, P
SRR, 55 5L SVM e C Al y
PIASHL W 3 B, S SURRGEASE T~
MEHIZTD, 25 =31 C J& RBF HI%— 4240 — i
i, S=F1E RBF M A SR b, 20
SRR E R, (RIS kR, 0 1RFIRHF
LR R

S ¢ v
fi 1| ‘f; G |G Co | m yz|-..|yn

B3 GA_SVM FFLEIESE AN S A Qe (AR IR F Al

TS oy AR B 308 A% S0 e 3 S R ALE AR 5 A
SRR, A SCHR BT T 8L FEA0N SVM
RSB (GA_SVM) RS2, HH SR 45
FNTH GA_SVM BRIk SR IE( 164 L SVM A% R 5L
ZHARAL(GA_SVM) I HE S R 3 45 B L3R, d ik
GA_SVMI1 R If AL 4 fras.

Can £} -
\ m.
cdalilety [»[. [
L. B4 GA_SVMI RORIIHIL
2.2.2 3GV BRI

TN JE R BB AR VPO B, AR H A R B e
(189 FH 37 DX 20 A oh AN AR 0 SR TR B A 2 E AR 1)
ME—FRvE, BRI IR H B SRS

ME SCERTLLE AR, T8N B R HO S 0 4 2 25
R — AT EEIR B, o PR S R AR Y 1% 18 38 /D 1) Ry
AEAEFN 23 S A HERf 2.

JIT A AT 3 HUAR s 5 58 0 15 23 S B A
T e PR I 5 B B SR () =f1(x)-a xfa(x), fi(x) BREL
AR 73 S BHER L, () A2 I SRS AL 1% P 1) 2K
H. a2 — A IE S i R AR RS i R 4y 2 1)
MR — 28, WA a [HMIZRE IR —LE, WA
R ERFAEAEE PR H D — 2 ] a E 3R 2
e X f o) HE T o S P AR BB, 3 A

© TEREBIK AR

http:/fwww.c-s-a.org.cn



2015 4E 55244 B 3 M

http://www.c-s-a.org.cn

A [N VA

K, £(x) 908 R AR E H k>, U5 N R K
L g =0.01.
223 wfEHE T

TS T RARIA IR SCAE R 1 B AR LA
A2 UVE ) AL FE IO v SRR, 2 — Rl ok
ROl AR BE A R R B LR ) v, T R AL
ATHAE B H FHIER . A X B =

b i SN Y i NG b e AR ES B VAL S
AN AA, BRI IE N B¢ AN AR AR SO H e 4 I vk,
K1 A 6 Bk B LR AT i 3 I8 8 6] I8 (1) % Ea AR AT 1R iy (P AR
B, SCRENS LA N BT N ) G AR LA ¢
RN —A, B T HE BN RS AR

X AR R TS R AR A A
W, FAS SCHER Pe ) R A BCRE AN AA 1) AR R] s Hh A
PIFE N AT AT e, H AE T 77 25 57 0 56 R gl oA BT
FEAERTIIAAK, FEAR ST AS R, FEG AR 3 BLbl
BUIRGERE 3 AL RIR S 53 A A4
TR X Zliiﬂ’éﬁﬁﬁi)ﬁfi HA 28 MR Pe 1
HarF A ().

AR S R A s A% i DR A S (1 s P
DAV S P, X BRI R e 7 AT AR e, 7EAR
S, RFHRAT AR S (4 R R A R s, BIAE 1 AE 0k 0,
ok 1. Hh iy p, tH5 W R A ().

(PP S =1 )

el
P = {Pd Tmax 7 avg f<favg (5)
P =L =)
P 121,
P = {Pml max ” avg f<favg ()

EONNOECTIA 52 AT SN G o1 i
S AR TR BRI BB, /7 PR
BEC 0 B GRS (L, /A8 5t FARRIE AL, Poy
RS PPN T AT X, Po
24 RIS IV (LA P (DA 058 SRR,

Py 24 ARHIE S BEAR LGP I AE /N I 1) A8 e fE R,
P 2 AR YIS N A PS4 (A 55 I 12 e MR
. AEALH Py=0.8,P,=0.5,P1=0.1,P>=0.01.
224 RGEVENEEAD R

ARG RR I BA A SR &R D g A - 1) PR R
KER) lucene FATHAT RS0 245 FHnl, FFiHE
HARRNRRIEAE OB AE. 8% 572K ] Matlab [1154%
FE T A, WIGEPMEEOE 20, HEARAREL 200, SZHF )
HEHURER H G832 Libsvm T HAH.

Begin '

Stepl: Lucene jCZ'KEPjCﬁj\‘ﬁ:‘ib‘@ﬁﬁiﬂ, RN
SESCA BRI (B Tl

\ Step2: T =‘O;

Step3: HIUAAHFEAL AR Initialpopulation(7);

Stepd: VIS NV BE pR ZUTI{E Fitness(7);

StepS: Bl rf I N BE pR AU O 2008 B 205K,
WE CEIAR T 4 LAREL, M43 Steps;

Step6: T=T+1;

Step7: L ke, AN, BRIEEH TN P(D)™
B —AR P(T+ AR, ¥ 3 Step3;

Step8: K s LA REAT I i, 19 B2 ist = Hik
DA B ALIE B R AEAEL AT SVM 2 B 5S40

Step9: AR I FARFIE TR RN GRFE AR AL
B, IR BB S SVM AT, FEXF IR
AHEATRLI, *ETE@?)UU%%ﬁ%ﬁﬁﬁ@‘&ﬁ‘éﬁﬁﬁ*ﬁ.

End L
AT GA_SVM X SHARA 500 B[R]
Step1-Step9 7.

3 T RGEUE B

ARRGER MBIy DU K, 2% 70 ik
R ZERN B AR IX =PI % 200 AR A I ZRAEA,
S K =g 4] 45 e IR 20 et 20 Al — NI AR,
LU 2R G B B R AR 6 5 SR8 R A 0 SR B LE A b
HERR. R 1 o8 T RGN0 RV

R 1 BRYIGHAGD)

WBER R DS RIRAH LLEEHER JRKAE

it 1 0.13287117 0.16608897 0.076713204 0.10848885 0.076713204
il 2 0.13287117 0.16608897 0.076713204 0.10848885 0.076713204
il 3 0.13287117 0.16608897 0.076713204 0.10848885 0.076713204
il 4 0.13287117 0.0 0.076713204 0.10848885 0.076713204
Wl 5 0.0 0.19930676 0.0 0.16273327 0.11506981

il 6 0.13287117 0.13287117 0.076713204 0.10848885 0.076713204
w7 0.16608897 0.0 0.095891505 0.13561106 0.095891505

Software Technique * Algorithm KfFHiA « Hik 229

© TEREBIK AR

http:/fwww.c-s-a.org.cn



A [N VA

http://www.c-s-a.org.cn

2015 4E 244 B 3 W

H T4 GA-SVM SEAT B AR EEE, X Bk
3 FhoxF L AR SVM( A HEAT AL I SVM),
GA_SVMI (it & HIEAUKT SVM # o8 305 B 4b),
GA-SVM2(EE 5% [ R AL RFIE AT SVM R 4L
2. K AR ) 995 ZEMARE A AL T K. R
2 FIFE 3 4p g T SVM AR 73251 GA_SVMI 732
(R0 L SEIR A 45 R, LA GA_SVMI Al GA-SVM2 it

EESEH R 45 2R,
2 SVMAEAI N A GA-SVM (AT S HU ALY
Gy NS 4
AR IEEA K SVM GA-SVM1
c 4.0 6.40888
Y 0.02 0.015831
FHIEAA 5 204 204
5 IERIE (%) 62.0741 78.9474 s

%3 GA-SVMI Al\GA-SVM?2 ) e 4

SHRFEAE AN S I GA-SVMI GA-SVM2
c 6.40888 4.3864

Y 0.015831 0.041294
FRIEAT AN 204 103

H5 EM (%) 78.9474 84.2105

Kl 5 SRR AR PR R AL S 50 R R
AR R Hh R, A mr LA A 20 15 2k e F
T, R 2 Sei g T LUE H, 18 el SVM 240 C
Ay NS5, GA_SVMI 42K LE SVM 5 UHER %
62.0741% L 5 81 T 78.9474%, i Wl T gt Ak & 3%k Xt
SVM 1% s B 2 B0k He -5 B85 43 R B0 A P2
EwHMmM. NR 3 LB Rl EH, FIH

GA_SVM2 4328, WHRFAEAE IE B AK H B 9 19204

AN (AR 103 MEFIE(E, 2580 T 2 BRIBAEE
(0 B B, I, SR T \SVM @RI 5 M,
TR S A4 850 T 94.2105%, (H1IH T B!

35 SR A TR LB T 30 43 A8 1 5 AL A2 W SR 11,

gt BRI RIS 25 /R Y], GA_SVM2 5 SVM
RS HER 2 AH L LA 2L S GA_SVMI R RS HE -5 Ay
RAEHAH, B T B S8R, KR TS
BEMBE WS R, YA TR B
GA_SVM2 /£ 1[1T1H].
4 45

BREPRIT RGhe b BE W ReEr HE SRR, Pk,
A IR R R AR I R G M A% Y
T K P 2 22 o) 0 R AR PR B R R S5 R4, Ky

230 #AHAK « 53 Software Technique * Algorithm

I, AR T GA-SVM AR, Szt Kl 25 W AR 7Y
bl 30 SVM BV 70 40 2B Ui % A IR eI, P
78 BT A N AT ) R R R St

e 5oL
=l |
ol 40|-f----1--

T Ny vy 33U SO SN U O SO SO
—e— FiEEE

20 40 60 80 100 120 140 160 180 200
¥ #

KI5 GA_SVM2 M Ffid #E K R S 45 R Bos

S

1 #2800, 251 W, IR P 7, 8 R I T 5K 5 3t DXL T 491 R e
LR 5 7R 06 7 7 1£,2013,5(3):261-282.

2 Heikkinen V, Korpela I, Tokola T, et al. An SVM
classification of tree species radiometric signatures based on
the Leica ADS40 sensor. IEEE Trans. Geosci Remote Sens,
2011, 49(11): 4539-4551.

3 Gao X, Yang S, Hu Y. Leakage forecasting for water supply
network based on GA-SVM model. IEEE,\2010: 206-209.

4 Fu A, Sun G, Guo Z, etial. Forest cover classification with
MODIS images ln northeastern Asia. IEEE J Sel. Topics.
Appl. Earth Ot;seﬁ. Remote Sens., 2010, 3(2): 178—189.

5 R IE B, T 249 GA-SVM. BT SCA 4 i 1 7
WFFC AL BL,2011,28:222-225.

6 Aty e, NV R I TR AL S SVM RFIEFT 2
HARAL T AL TR, 2012,38(5):163-166.

7 RN 2 MR St A R 2 H b A% 5
TRENHL PR TRE 5 NS, 2014,30:654-782.

8 T4, T4 T ull GA 1) SVM HL A8 s 3 ik #ui2 hi
TS LN R 5 ,2014,22(2):456-651.

9 Wen Q, Zhang Z, Liu S, et al. Classification of grassland
types by MODIS time-series images in Tibet, China. IEEE J
Sel Topics Appl Earth Observ Remote Sens, 2010, 3(3):
404-409.

10 8252 50 N 578 FE THRALIE SN SVM S8R M
26 NAR LI Ak 5 2838 K 2 2 4R (B 2R B4 hr),2013,37(5):
58-61.

© TEREBIK AR

http:/fwww.c-s-a.org.cn





