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Abstract: In this paper, a novel maximal margin Support Vector Machine with Magnetic Field effect (MFSVM) is
proposed in allusion to the improvement of the generalization performance of pattern classification issue. By
introducing a minimum ¢magnetic field tape, the basic idea of MFSVM is to find an optimal hyper-plane with
magnetic field effect such that one class (or normal patterns) can be enclosed in the ¢-magnetic field tape due to the
magnetic attractive effect, while at the same time the margin between the ¢-magnetic field tape and the other class
(or abnormal patterns) is as large as possible due to magnetic repulsion, thus implementing both maximum
between-class margin and minimum within-class volume so as to improve the generalization capability of the
proposed method. Experimental results obtained with benchmarking and synthetic datasets show that the
proposed algorithm is effective and competitive to other related methods in such cases as two-class and one-class
pattern classification respectively.
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WML, A R SCHER[11] P S W R, A
I3 BB 70% 15 R AR — /N 23 S A
TN, DAE 95% I A A8 T 1EH 28 (One-
Class), A 5% M ZRFEAJE T 577 2K (Outlier),
R TEHEAIENR . 9 B mvrgnfs Rk 3
PiRe & 4K T 3 Mkt 8 sk bt 46 1)
OCC 73 JhG FE bRt 25 o 45 R W oR A ST 7 ik
XF T PR B S A RAT A T AT A ) — 2K 26
PERE, $L A 7E R L3 4 (W1 Spectf0, Housing) I
AT 7 W) S P R

5 4ERiE
BN WA R, AR T A

F 3 —EEXH L UCIHEE

Datasets Normal Abnormal Target(m,) my d
examples examples

Ball 913 3237 640 40 32
Delft 376 1124 263 14 64
Spectf0 95 254 67 5 44
Liver 200 145 140 7 6
Biomed 127 67 90 5 5
Housing 458 48 300 15 13
Hepatitis 123 32 90 5 19
Diabetes 500 268 200 10

Balance 288 337 200 10




EE

GRS

AT S 50N 1R K TA) B8 S 1) B AL

1061

& 4 UCI IR E— R BA N L TIEE SITEE (%)

Dataset OCSVM SSLM MFSVM
Ball 78.9845.53  96.9+0.85 96.3+0.56
Delft 77.3+13.12  80.7+2.76 87.7+3.61
Spectf0 69.37+13.13  72.73+6.96  90.2-+4.49
Liver 51.43+4.12  69.5+6.23 69.5+8.18
Biomed 65.35+10.06  81.1+6.09 84.746.57
Housing 13.247.09 83.2+3.34 92.1+0.72
Hepatitis 61.32+1.33  60.1+8.47 72.9+1.04
Diabetes 52.1+5.78 62.9+7.82 68.9+1.60
Balance 61.54+12.26  78.7+4.22 81.6+2.19

AWK REAZ 22 I WL MFSVM,  Hph& T
TR RROE AT A DU ST AR, ARSI A
F A& TR RN — B0 2R CRr k) (AR
o 1 Mercer 115 S IRFIE 0], MFSVM 44t —
ANEAG W) ¢-RE7 I, BR300
AR (IER) RS g & 1% Wi,

M0 5 — DR HE e iy R e 2288 STk, AT [ B 2
IR P P SR RIS R (R B (1) dpe KAk, 2 1 i e 1
SVM FI o 2 fie, N 50 A S Br Bt S 45
R ER MFSVM HAG T HARAR O 7 v B 5k
FHELE PR R DL F . Wl gk — D4 R MEFSVM #:(
Iy RGP — A Rt DI )

2 % X Wk
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