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Support vector machine and Chinese materia medica research
LONG Wei!, LIU Pei-xun!, ZENG Ping?, XU Yang'
(1. Institute of Radiation Medicine, Chinese Academy of Medical Sciences and Peking Union Medical College,
Medical College of Tsinghua University Tianjin 300192, China;s 2. Information Center of Library,
Hunan Commercial College, Changsha 410205, China)

Abstract: Recently more and more artificial intelligent technologies have been applied in the researches
of Chinese materia medica (CMM) and some results have been gained. Support vector machine (SVM) is a
new artificial intelligent technology that has been developed in the latest ten years, including a lot of
technologies, such as the largest interval hyperplane, Mercer's nuclear, convex quadratic programming,
sparse solution, slack variable and so on. Comparing to the previous ones, this technology is more
advanced and has powerful potential development and application worth. The modernization studies of
CMM will probably approach a new way to thrive based on the development of SVM. At this time some
farsighted researchers have been studying on it. However, the application of SVM in CMM research is not
widespread. This may point to the fact that the theory of SVM is developing. On the other hand, the
importance of SVM, as a powerful tool to CMM research, has not been realized. This article is trying to
summarize the current application of SVM in CMM researches. Its potential application in the future has

been discussed and more researchers who could participate in this study will be expected.
Key words: support vector machine (SVM); Chinese materia medica (CMM); classification;

identification; prediction
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MR LAEBEELTR, MAAHENEARNR
BRBEARBRBRTEENIE. BRBEMALE
BEB AR FF IR 7E P 2 B X A8 B B A BB A B
BHBR. XIRABNERETRAELBERMA
TEEER, ERHARHITUEREARNREH £
BRUBRKERSMAE . PHARLARZE2
ALE X R B RRARFU—-FFHX
. MEAN—EHEAERNHENAREEHEAES
1R i, SR B LR P 25 9 5 U L FR AT
RAREZER, - FTEHABSXFNBNERELAL
BEAKBEEX, A—FEUAEEH FZAHK
REPHHRNX R AL EBEEE KN HHEN
MARTIBAMNWEBER. AXELGEERIH
FIENEPHRRABNAHER LTS BR#F
RS, REREKRBEE FITATREA R A F
BL.HUEEHELZNHROABSS5H .

1 X#FmmEN

2 5[] & Hl (support vector machine ,SVM) &
—FATHEEROILBEEIFFE . BEELD
WAL EEHEEUREX RN SRS ELZRE,
RATHRESE, FUE TRUMAEZETEN S8,
20 42 60 FE4LK Vapnik ZUIF BB FHiT¥ Y
BB, 20 42 90 FREEF ALK R R, &
ETSVM. SVM BHLEZ I FRE THRERR
H,2CRETRKMEREFEE Mercer #.M "KM
U HERARBTEREEFLZTEAR, B FZRE R
HHNAPRETESHIERENER. SEEF
EETZE XK S/MORNAR,SVM DI H X
/MR B 8,38 R B A 6 B BE FIIZ AL BE T L A
MEE BB R /P A ERME . REH TR TR
/NEESLRREE, B R 20 290 ER KK BB
MR T HZ—, BIERTANIE,SVM B % B2 # 5L
AELRES RN KERH . FEEEH. S MK E
BRI X RBEARTEAEHANSES
BARFGB P, #A21 LT, SVM FHRES
YR RSEABNA, BN RTERS AE% . BEL
#,SVM FHMAFHARR QEHHRHN . EF
HE FARH FEHHA T L. P HLESER
%,

SVM fu ¥ X ¥ Is} & 4 & (support vector
classification, SVC) fl X # 15 & [ 3 (support
vector regression,SVR), SVC FE N FHEXR
EHHUREHNHE;SVR EEFHFHIEHH
BHFEREER, HTHXEANS,

1.1 SVC:.BEA-IMHEELH I RREE, CHE
—#HBEEK(z,y}ri=1,,n, 5 ER, € {—1,
+1}, 4 X EEH HRER L — N RE KL, E8
MFHEENMBESERANEIBTH K. MR
MEREARTEETS, WEE—TRRHEFE,
AUBAEEESAEX—BFEOREM, SVCH
EARERRRBXBE— BT E, EAREELH
BRSO H. BRAEFEH. BREBTFTERRERE
FE AT LUK IR 8 R 4 43 FF , T L Z B (E]
B K. 8 FEE T BATRE Hwr+b=0. MIHWER
048 Y TH B [RL R B 0 9 40 T B A SR AR AL IR] B
min¢(w)=% [E7A] 2=%(wrw)
setey (zi * wtb)=14i=1,sn
UERAMAABTXRERES XN FG
T oRBE—-AWBR/NME RTAKXLNMRE, Kb
w b WIS ERBEFELRE.
RIS IR R BT O KA R % B
fe) B -

maxia.—i 3 Ea;a,y;y,-(z;rzj)
=1 2.2

Se t-éla.y.=0,a.>0'i=l,'"m

aira; J Lagrangian J 3
18 # Kuhn-Tucker &, X4 & L8 & & A

WR:

aill v (w'—x,+b)—1]=0 (¢}

B EREFEE—-RER SBRKBER ",

W w® =Zya," 26" W R (1R, k778 E AR
HERBE: f(2)=sgnCya;" ", x,+6" ), St FLEH
a1, ATl AJE LI B RAOR R 7 8
FRZ TR RE, HERGBE R P ARRES
PMBHOABRE, WAL ELETER O KE
AZEBSDEESE, ERETEHRBRMKEH
SXREVE., AT ERENE GE LH8 R
WK (zix)=<P(z;) * P)>KREBRFEF
B Rz —z;, WAL R B 2 B B 3h 8
RBBEZRE N FERILRE, FEZRHLHY
R, BAT¥ AR — X — R — 3 B HFb,
1.2 SVR. XFMBEBSXFHEHSLBHEAE
oL, Bl @ — A EE BT E y=(w * ) +b Bl
AL, CESEERERBEHEEKX
BARBEBHMKE, KERALRBER.

min - | w | ++C 3 6+

5ot (W ®(x,)+8) —y<e+é€

yi— WO (z) +6)<e+6:
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R &6 InuEs,.C 1 ENSH. T BEE

REZAEHFB/MREZAEAEER.
HH A BRE:
maxély.' (a;i—a )—Elél (ai+ai)

—L 35 @—a')a—a K (zirz))
2 im1j=1

sot. 3 (ai—a;)=0,0<a; a7 <C
-]

HIF R f(x)=3(a;,—a K (z;5x)+b

SVM # i HBESHPIESEFHERA
B, B B Mercer ZUM BB . BRI FEESVM &
FERAMEREAERAEER 4 5.

S®¥H K@, z)=x°x;

EZRMAY K(z,2)=(a1z * zita;)*

BEEFHRBE K(xyz)=exp(—¥ | z—z: | D

Sigmoid #% K (z,z:)=tanh(a;x * z:+a;)

Kb rz BREEZEPHOLF R ;d HETR
KK ¥ IRBF BB B H a1 0. HEH.

2 SVM ERBHMR K ARR

2.1 HRZGHHRA PH . AR AAER S B
HGHTGHAHBREANIETREANER. LELUS
RHUBHENERETEETHERTRRRN
AN, FIFASVM K5>S D8R b 2564 il B i
TARLEBAHRF BN T ECHRZIER.

X R 4% %012 A Ronan Collobert f#§ SVM
Torch 3 ¢ (6 Bt B 385 22447 P 2 41 9 40 5 S
43, %k B 4 MRE 269 M EER AR 4
AR 380 MSEART T EHES . BIE
PSR4 4 7= b 2 1 06 TR 3R 2 315K B 99. 6 %o
99. 2%, % HIFF £ R E IS R R XD)97.8%.

E#%S“YRARBF XHEBIMZT S RHM
RE G S0 E o B RASE AR
TR AMENLSHMNEN, XREREBR
BN E,

HKFEEEL SVM-E A RIEERTT K
HESREMGAGIEE, BARERGBANMEE
FREASEBRHREH#T-HRI.AA-HS
%4 000~8 000 cm f1 037/ ¥ A AT R
G5HTL R T 15 A ERS. PA33 MREREMMNLS
A EBRAEREHISVM £IMBABRF,ER3 F
B EBET MATLAB & 51 SVM B4 T8
FF. FTESVM RAIHR £ RN EHRRFIERR
100% s %t 70 N BN HE &, B EARF BB R BA H R
HRHEGR. RES M ASURER, ERLTRME

WS RIKEISER FERRIMERE Y
96.77% .

ML ESERIAREE R A SVM B4 207 ik 3

FEHHH#TENNOERESEE. MEAE AR
Bl FERAER . ARRMNBNZER A
BBISVM FB R B TaO KR BIEN 2%, KK
HMPhAMWENFAETER BRI H,
FORERBH XL M. PO AHEHTRE
%, FRASHERIIMERMERFEE.
2.2 PHEHFRI-FHAFRPERKFAZNE
BEXAFR, PAHRE AR EENPAR RSB
REXERENEA. NHESPERKET LR
BRTREERWPHET, M s X &5 1T
RAESHA  MEEMANER EFEFNERE
o RTHABENRE,

I ZECIR HSVM ki A% 4 CMSVM, LA RBF
ERERY, SHEERFH T FRENTHTH
RiRFEE, 2 5REMNBEER BBV REK 25
BEEGOMB T R EGRT NERG KFER
FERBEXREGHSH® 5 MREAREAR, BK
BRZXRIFMERERM. 29% ANGETHE
BRI s MRS HINGEENERHE TS 4
B RGN # TR, ERERIA100% BRI Z 5,
IR EHRARET BRIANRFR K AENF RN E
R EE FHENGERF#HTINGEIR
B X b A A ERRFT,

EAPSCRBARNIMEN, WEHEHE
H—EEZRERPHET AEHSVM WEHEEK,E
AT BEULEL A R REE, FIREEPHREKRA
SRR MBHEFEHNRERNR, HESPHR
RSB HEREE R, FHASVM #2554 BR.5 BR.6
BR.79K.8BR.OBRFN 10 BRE FH# T B TH
BB R ELXHFTE ATUE—~EBELE
BMESE X, BEBRAGFRMERG T, A—F
E R ETM A BRAENENGEEFTRER
ESRIEANMKRRANFLET AR —-FSHR
MM A .

i3 B 3F k2% Wang %05 A SVM W F &
WHT TR R, MITELA 7 NaHER
ERAE,1 961N REM P RRAREN AR FER
RERBTNEG, REMAIGED, 72 MEFE
WX EW RN 73.6%,5 039MBE H MR
ERAERER 9. 9% . HXEERFTMRENARK
B A8 AT IR, FHER Y 68. 7%,
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MAEREH#HTRIBTTHER, BN REE
B, 8 HEXBRH 54 A0 E ML A, m
MEFEHRERIOEELTEERA,
2.3 PHFEMNTESHEMRIM - PARARLPHAR
CHEZEAR KT ZSHORANASHRE . BERK
BADR DL ERBEETHREEREEMNIEA.
—SEARHIEEMNAIFRARIERERT
HEMNTZSHMHRL.

KERFOINPHRRTEMT LB S,
ERERBRSEHHXDR ATHESIEARE
BEXRROEPAARRERARKYT. hiERE
BH1NOATHNERTIZEE SARERLETEH
(ERERNSEY, ALY R, REAE ., RKR
W IE B 2500 TR P Bk | 25 A8 0 F1 IE 32 3R
REGHE. RARBRIDS HEMSVC Bk, a
TREBOK B 288 R A SVR B k4 7 0 R B
FAAEREREY TRAMMER CREREH,R
BEIDIEEMERTEBERG ASVCHEFE
HHHE SVR BB TN BB R E M &,

FESHUUHMAKM LIBSVM #48EF T R

FKEBHSVM BEL BEFHTR THALSKE, 4
HTEIZSHRELE. BRANATAEERR
B, 5BP MZME R MRMBEMME, SVM &R
BEIRNBR EUENF RN KBRBRERS
R BRI IRE THASKENTAE, BRE
HEFHILHMAAHRPERMMAE S .
2.4 HFHULFHEROTA.LEYTUBRESL
XM FREKIENESLEEAMNHEHE.
EFATELEAXMAR I TH - LHAXM
R, BRERASVM FEM S FHREERA
BUYTHRMER, FRAMELN 10 MNEROHR
FOELE-EEIHBANERNEERFHTN
A MUNGEMMRENRRERERDT
89.6%M90.4% ., AXMHEAMPHAERRS? =%
G54 54 R B8 E (CHDD) B4y F 47 7 M, 3
HHEM9 8204 FH, A6 024405 FIE LB £k,
XA THRBPERIITHH IR H 2K
RHB R IRTILHOEE . BE, M BNER
BF, & B R — 6% A9 P 25 R 4 7T LA TE
HOHAN HREREZH I MEDAARFHEN
BN FEEEREHURBIFMNET BN . XME
HNEATHPAERB = REW S HEREEE
(CHDD)F M4 FRY B .

B FSVM 3t sh 25 {0 2 4 i 47 B B — J0AE
FRAREXHIERTHARERZN BRRE
A T ZE S AL E RN TN S5
2.5 PHUERSOHRLERR . RBEECA
SVR FEMRT 48 M EABAAS YR E R B
MEEENEEAR LR BESBPH AR %
ZXRIERMT & EEAER EDREMASHE
BE AEMARARAT 227 N ERFHT AP
8 SVM B 1 7 I A 3R 22 H0. 062 2, /M FE T
£ ¥ [81 15 700 /I e 3 LA B SC R 45 1 45 A A O
M RE,

BRELX LAY RVIRABRREFRIBINA
FRAMHEBRRUEY . N KBEIHSVC Tk
ATRBRELYHBXROBIR. RS> THE
FHYBUA%ESH OB RELSYHHEIBRAE
iy Hammett % 8 oa 05, BERITH Ma Ms  BiKEZ
I, B THEELUYAEDFEERRASVM B
WA, HE-BEXXRBHTERERENR0.3%,
BXRABIMHARERS ERS 457 (PCAA
IHEM%EANN), BESE & (KNN) KRS
RFFTHE, B SVM HHREAMER T PCA,
ANN.KNN #1458,

BHM NI, SVM ESBIANRHFRAYHE
(RN MENFBR. XM FRERERTNG
HEMBR-IMRAEZEBNTR, EXESHPHL
EHRMRAE—ENERA.

3 kREEAAEARBSRIT

3.1 ATHAEXRRGAHAR - NS PEXREEH
HREZRVREBBASHEANAR MHHES
RPEBRRNEIEFR . PHETNSKESM.BE
et BHERZ BEEMBN A EREH LS
BEMOE A, FHAHRPHEFETRE
SFBAENE RS RGN BE—BRERSHH
B AR B R E M 5 2, SVM
RAERLTMBFER, EREREHRREREYE
FOEZEE MEAEXESRAMNTEXT4EFER
KK, XEFHEASVM SR EZGHERXR
WER -ATHPAREARRZNTRABEERANE X
BaxH,

3.2 ATFPHLGUHYHENIR . PHLGHERICR
PEAEROEN BT ERKNEHANE /MY
BRI R R B, i A KSR
EXHANRR REFZ2FLREEILHEPY
MROER ERERE T PHAUHDHAE MR
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AR P ALY AERARPAHEYRAA
B ERAERHEEXRNPE, EXA4RNSY4H
2 ARYA% . AEYHE BHEYHALILERY
HYHAE, —HYRAEHTRLRETZERN
ZAESEZHEARMMAZ L, FHGHEYAZARH
. BRASVM AT NS Y R4 . ARy RAMA
ZYFEAFTHE SRS, SVR XL HTHEEYD
FANBHANALBEYRANEHHE, BME
Z B TFSVM ZEFHH R P ERAL KM E XA
EHBN ELRBAPEHEEYHERTN—TBRA
FIHITR.

SVM X —FE 10 4 HBMFRATEE
HER KBREERAHREMRERZ P, M ALY
FREESZHERES BHHAERKE. EXR
EHHERRE RN, SN ZEEB,SVM EEPH
HRIGEERE WA FEREAERAER
W, RESPHRRMEEMAELKGE, ERT
GERT, \MEH _EFENHERE.
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