F40H

Ll B OB %

Computer Science

o]

2013 4E 8

hil

ETFHUEEZERNXERIRERE KR

EX¥E? ILE
(ITHAFRFEERER £ 214122)' (FRFEIFETENAZELS TRER ¥ # 215500)2

i B FEMASEFERLEFOTNR L B RS FRQA BES &I HACH = RAR A BHAT KM, 73t
FHBEETLO0OMDGERELLE, KB QP MMM EEO )M R E 48, XN E AL F RERMAKE LY
FIRBEFRT. s, FARBTAME L LH@FNHEE DSSVM, L BEFRHEAS XX AMEN—A
RAELBET, FAEREFTHORREAZAMELZEL LG AREANAEME T HORALLEAM, A, ERAT
BHEFNTFOHRAR D CLRAM, AR TRBLIARDECLSRGRREIZ RS AMEL L HGTIN
TR AN ZH LFHAENDSCVM, A BT MR T AABBREN S LFE, RRERTAUEL LHG
AR £ LA R,

XEA AMAEL MR ZCE,RDEOSR, LFHGEN

REESES TP18I XARIAE A

Large Margin and Fast Learning Model Based on Difference of Similarity
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Abstract Many pattern classification methods, such as support vector machine and L, kernel classification, often use
the kernel methods and are formulated as quadratic programming problems, but computing kernel matrix would require
O(m*) computation, and solving QP may take up to O(m*) , which limits these methods to train on large datasets, In this
paper,a new classification method called difference of similarity support vector machine(DSSVM) was proposed. DSS-
VM pursues a best linear representation of a total similarity between any sample and a particular class, According to the
sparsity of the linear representation and the max margin of the difference of similarity, a new optimization problem is
obtained. Meanwhile, the difference of similarity support vector machine can be equivalently formulated as the center
constrained minimal enclosing ball, and thus difference of similarity support vector machine can be extended to diffe-

rence of similarity core vector machine(DSCVM) by introducing fast learning theory of minimal enclosing ball, to solve
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the classification for large datasets. This is confirmed in the experimental studies.

Keywords Difference of similarity, Sparsity, Core set, Minimum enclosing ball, Support vector machine
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Biomed 81.77+£2.14 0.78%£0.10 0.18+0.03 83.63+2.48 3,6540.12 0.1840.02 83.12:1.98 0.87£0.11 0.37£0.05
Balance-scale 91.35+0.35 6.15%0.17 1.93+0.08 89.7610,18 32,631+0.35 2.45:0,10 87.37+0.18 10,54+0,.58 1.89%0.07
Sonar 85.441+1.56 0.59+0.08 0.32+0.03 84.12+0.87 1.26+0.11 0,4530.03 84.86+1.08 0,9510,07 0.25%0.03
Tonosphere 90.57+£0.28 3.31%£0.11 0.43+0.04 88.57+0,34 25,5410.28 0,68+0.06 89.0110.12 8.641+0.16 0,98L0.04
Diabetes 69.40£3.24 21.32+0.58 1.85+0.15 68.5243,52 40,681+0.89 2.54+0,21 69.94+4.26 29.54+1,02 2.15%0.18
Colon 85.48+£2.31 0.12%£0.02 0.05+0.01 79.13+1.72 0.760,08 0,0940,02 72.84%x1.27 0.58%0.08 0.08%10,01
Leukemia 98.57£0.56 0.20%£0.05 0.06+0.02 96.67+0,77 0,2940.04 0,0610,01 80.40%+2.15 0.7840,06 0.17+0,02
Metas 68.06+0.71 0.58+0.06 0.29%0.08 63,33+0.95 0,681+0,10 0,3040,06 65 3240.32 0,811+0.12 0,31%0.10

5.2 DSCVM 3£5g

A5 LI TRAE DSCVM 7 KR A b H 2 tas. 18
¥ 4. 254 B DSCVM B2, 3 4 4~ B30/ UCT g
FHITTRBIR. RIQ/HT 4+ MEEEWEME. BREP
) 208 BRIV AL 2 WP FIr s HEAE, HE
{5/32,5/16,5/8,5/4,5/2,5,25,45,85,165,32s} Mg W&, H
EBR: B o EMM{(1/64,1/32,1/16,1/8,1/4,1/2,1,2,
4,8,16,32,64) P E R, HERM;A A NT/N- . ZRHEHN
SAAEE N BIRA train-time(sec) Fl g TR,

# 3 DSCVM LB¥iEs

R #%  HEAH +1% —1%
Delft 64 1500 1124 376
Abalone 10 4177 1407 2770
Spambase 57 4601 1813 2788
Concordia 1024 4000 400 3600

Letter Recognition 16 20,000 8,387 11,613

ZH 1 A Delft BABENHTBIESH e Xt DSCVM E
HREEm . SLIRET M Delft BB FREVLIMER 60 %618 I
A, KRR WEEAR, R44AHT 0=16,v=12 AtHL
WER. NRATUEY, c 8/NBENEERE, BRI
B3 ¥k RO SE B A Rl .

R4 BESE M DSCVM B

_ Core Set 7% train-time
€ WE RN E RAH CVs ®
le—3 51.4734. 69 8 0. 7610. 08
le—4 61,6243, 17 12 1. 26%0. 10
le—5 68,9311, 95 23 2,73+0.09
le—6 84,0242, 38 48 9,210, 17
le—7 89.634-1.01 97 38.3140.35
1le—8 96. 6010, 82 161 142.78£1.75
le—9 97.104:0, 52 166 153.93+2. 33

LE2 XE3 P 5 ANMELBIREATER, HHIM 4 4
BIBSPREYLINEL 60 %6 fE R I kA, B A S WA A
v 244 -

oMo ELRMERE N FBRM. TRERARES.
HK 5 ATLIEE], DSCVM AR A E R ARITF R RHR .
35 3 4§ DSCVM #l SVM, SVDD #E47 H B DA UL B AR E .

#5 DSCVMZE 5 A L6050 2008 B B Yl gkt 9]

BEX Core Set 7% e
HEE € kg A% CVs train-time(s)
Delfe le—8 96,910, 32 158 140, 2843, 28
Abalone  le—6  85,4240.87 356 1643, 54429, 32
Spambase  le—5 87,1040, 56 402 1956. 67434, 12
Concordia  le—5 94,180, 44 341 1637, 85£22. 30
Letter 4 g5.020.21 628 3147, 5880, 21
Recognition
B 3 HF SVM E SVDD X Ake2 | gk B i

JT S DSCVM AT I, SR 34X BIM 4 BB & TR
BB 1000 A FE o I 2R B8 A, AR A4 O B XA A,
DSCVM $ 2% o #l v ZE L RMETWE A I BB, S W
le—6., SVM FI SVDD fiz{T B SHIHERF 5. 1 HHpr
R, LBRERNFE 6, diE 6 ATLIER],DSCVM 7] LLERIE
AR RTRT , KRG ENREAR YN Zhast 18], B e K
BEALNREEERE SR

%6 DSCVM B3

BER DSCVM SVM SVDD
g(%) train-time g(%) traintime g(%) train-time
Delft 91.63 34.6719 90.40 400.2965 91.35 342, 4839
Abalone 78.63 28.4688 83.02 236.2344 79.42 248, 6485
Spambase 87.96  40.4729 87.12 407.8125 84.65 479.7549
Concordia 93.18 26,5938 96.04 680.6719 88.64 594, 7840
Letter Recognitiof3. 32 38.75 85.54 902,5839 85.93 421.4732
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