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3aJa4vyn NporHo3mpoBaHUA U Knaccnukaymm

PaccmaTpuBaeTca yHKUMA BUAa
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E! 3aJa4vyn NPorHo3npoBaHUs N Knaccudukauymm

3agayda knaccuduvkaumu
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g‘ MeTon onopHbIX BEKTOPOB SVM

Support Vector Machine (SVM

B cBOEM HbIHELLHEM BUAe MeTo/ Obln pa3paboTaH B
1995 r. B nogpasgeneHum kopnopauunm AT&T Bell
Laboratories nog pykosoacteom B.H. BanHuka -
BblOatoLlerocqa y4eHoro B cpepe MallMHHOIo
oby4yeHus.

OcHoBHas uges metoaa CBOAUTCHA K MOCTPOEHMUIO
- onTmMarnbHoOW pa3genstoLlen rmnepninocKoCcTU B
\j NPOCTPaHCTBE NPU3HAKOB BbICOKOW PA3MEPHOCTMN.
OnTuMmanbHOCTb NOHUMAETCH B CMbICIIE
MUHUMU3AL NN BEPXHUX OLEHOK BEPOATHOCTH

BAINMHUK

Bnagumup
HaymoBuy OLLINOKKM 0b00LLEeHNS.



E‘ MeToa onopHbIX BEKTOPOB SVM

3aaavya oMHapHom knaccudpukaumm

X — 00BbEKT Knaccmdukaumm, BEKTOpP B N-MEPHOM MPOCTPaHCTBE

[xl A xn] e R" X -nabop arpubyToB (npusHakos obbekTa)
yem bonblue 3Ha4YeHne KoopanHaTtbl, TeM bornblue Npu3HaK
BblpaXXeH y ObbeKTa.

XYZ{(XDYI); (X2»Yz)§ (XmaYm)} Yi:yic{ 151} (2)

3ajada cBoaUTCS K HaxoXXaeHus npaBuna, B COOTBETCTBUN C KOTOPbIM 000U
NPOWU3BOSIbHbLIN OOBLEKT Krnaccugumkaumm X MoXeT ObiTb OTHECET K O4HOMY U3
KJ1acCcoB

F(X)>0

'°/47 O O
o

F(X) — MTMHEUHbIN O OO0

F(X)= Zn:a)l.xl. +b=W"'X+b
i=1

KnaccudukaTop o
1, ecnu F(X)>0 (3) PASACITAIOLIA7
Y(X)=1" rNepniocKoCTb
—1, ecu F(X)<0

F(X)<O



g‘ MeToa onopHbIX BEKTOPOB SVM

3agada nporHo3npoBaHuA

UcxoaHble XY—{(Xl,Y) (Xz,Y)' (Xm,Ym)} =y, eR (3)
53223? HaAUTKU ou,eHKyY ONA NPOU3BOJSIbHOINO BEKTOPA an|/|6y;I(c>|§[x1 Xy, H n]

MHTepnonupyowaa yHKuna F(X) nwetca npyn MMHUMU3aunun yHKLUMoOHana
Bnaa 1 |

—WTW+C§:(§k +§Z) — min (4)

2

lpy HANNYUM OrpaHNYEHNI

v, -(wT(x,)+b)<e+&,

(WT¢(Xk)+ b)—Yk <g+¢&, (5)
v, (X, )+b)-v, >1-¢,

ErrEr 20



E‘ MeToa onopHbIX BEKTOPOB SVM

3agada nporHo3npoBaHuA

[OBoncTBeHHasa 3agava — NOUCK PyHKLMOHarbHOW 3aBUCUMOCTH

m

F(X)=Y (o, — o JK(X,. X)+ b (6)

k=1

*
O<a,,a, <C

K(,) - aaepHas pyHKUNA, CUMMETPUYHasa PyHKLMUS,
yaosreTeopsaowaga ycnoemam Mepcepa

OnpepgeneHne 3HavyeHUa napameTpa C, a Takke onpeneneHne smaa agepHoun
doyHkumm  K(.,.) BO MHOrom onpenenser HacKonbKOo TOYHO OyaeT nonydeHa

pPEerpeccuoHHas Moaenb And nonyyYeHns NporHosa 3Ha4vyeHust OyHKUUKM no
Habopy 3agaHHbIX MapaMeTPOB.



MeToa onopHbIX BEKTOPOB SVM

[TporpammHas peanunsaumsa metoaa

LIBSVM — A Library for Support Vector Machines
http://www.csie.ntu.edu.tw/~cjlin/libsvm/
Chih-Chung Chang 1 Chih-Jen Lin — HaunoHanbHbI TanBaHbLCKUN YHUBEPCUTET

Peanusauuna 6mbnnoTtekmn BKIMoYeHa B TakKMe NpoayKTbl Kak R, Matlab

/ (@ LBSVM -- A Library for © X ey (=@ | %
& C | ® www.csie.ntu.edu.tw/~cjlin/libsvm w e ™M
Interfaces and extensions to LIBSVM “
Li b SV |VI S h a r p O 6 e pT K a I—I O ﬂ N E Language Description Maintainers and Their Affiliation SuppoiteeliiI;lIlBS\ = Link
° I -
Java Java code close to LIBSVM C code. LIBSVM authors at National Tarwan University. The latest Inclulded 2
LIBSVM package
h tt p S ° / / g i t h u b C O m / C C e r h a n / Li b SV IVI S h TP g~ ]Refactored Java code for faster tramning/testing. ]Da'\'xd Soergel at University of California. Berkeley. ‘2.88 “jlibs\'m ‘
_ - - - - s A simple MATLAB and OCTAVE interface LIBSVM authors at National Taiwan University. The latest Inclu‘ded n
1AV LIBSVM package
MATLAB ‘ An old version (no longer available) ‘ Junshui Ma and Stanley Ahalt at Ohio State University ‘ 233 ‘ Dead Link ‘
R Please nstall by typing install. packages('e]071') at R command |David Mever at the Wirtschaftsuniversitat Wien (Vienna University of |, 17 WWW
line prompt. (document and examples). Economics and Business Administration) i =
. A python interface has been included m LIBSVM since version  |(|Initiated by Carl Staclin at HP Labs. Updated/maintamned by LIBSVM Included in
Python s The latest =
I SV m n e t 233: authors. LIBSVM package
b Python and C# ||Interfaces provided in the framework pcSVM ‘ Uwe Schmitt from Germany ‘ 2.71 ‘ pcSVM
Perl ‘ Matthew Laird at Simon Fraser University. Canada and Saul Rosa ‘ 3.12 ‘ perl-libsvm
L] L] L]
h tt p S / / g | t h u b com / NICO I as p ane I / I ] b SVITiEAn Oy lnguage bindings for LIBSVM - Florian Ebeling and Rimas Silkaitis B8 [ictibem
] L - ° ) Muby mterface via SWIG ‘ Tom Zeng ‘ 29 “11b<.\'m-rubv-s'\\'1g ‘
Weka ’ ‘ Yasser EL-Manzalawy and Vasant Honavar at Iowa State University. ‘ 2.8 ‘ WLSVM ‘
Node js ‘ Nicolas Panel ‘ 3.18 ‘ Node js interface
Scilab ‘ Holger Nahrstaedt from the Technical University of Berlin ‘ 3.11 ‘ Scilab interface
Common LISP ||Common Lisp wrapper of LIBSVM Gabor Melis 2.88 et
wrapper
CLISP An EFI-based mterface distributed with CLISP Sam Steingold 29 7;];2?5}1%\ A
Haskell |A Haskell binding to LIBSVM [Paulo Tanimoto [3.1 |Haskell binding |
OCaml A OCaml binding to LIBSVM ‘ Oliver Gu ‘ 3.16 ‘ OCam! binding
Nimrod LIBSVM Wrapper for Nimrod ‘ Andreas Rumpf ‘ 3.12 ‘ libsvm wrapper |
NET |[LIBSVM for NET [Nicolas Panel [3.17 |libsvm-net ]
NET [INET conversion of LIBSVM [ Matthew Johnson 289 [svMNET e




] MeTtoa onopHbIX BEKTOPOB SVM

Pa3paboTtka cneunanusmpoBaHHoro 10
,npomo3uposaﬂue AaHHbIX ¢ NnomoLwbio SVM = 1 \
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