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Abstract: A majority of previous research done on Support Vector Data Description (SVDD), which is one of the
excellent and applied widely to kernel methods, were directed toward efficient implementations and practical
applications. However, very few research attempts have been directed toward studying the properties of SVDD
solutions. In this work, the primal optimization of SVDD is first transformed into a convex constrained optimization
problem, and the uniqueness of the centre of ball is proved while the non-uniqueness of the radius is investigated.
This paper also investigates the property of the centre and radius from the perspective of the dual optimization
problem, and suggests a method to calculate the radius. The results of this paper complete the SVDD theory, and
contribute to further theoretical study and extensive applications.
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Fig.1 Experimental results on the artificial dataset which is used in Section 2
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FET R EOKE R C=0.1.F) 1 S2 30 Ko, 0 i sk i SVDD 23 i B O AL 1] B (2) 7T LA R B0 JLE4 10 AN 281
BN R B MY ) Lagrange T8 of =0.1,i€{9,14,15,16,19,33,34,39,42,43}, W& 2(a)Fi s /N [
AT+ 10 S i AR 20 3C(3), T LA T 573 8 R AE 24 T o R R D0 1 R 1 O O |18 =
0.8323, 4R 1M AN e M 23 3 (4) KA1 SRR AE 23 0] v R B Bk a2, D O AT Te{1,... 50ME 13 0< o < 0.1

R A3 2 B 4,7 DUTHRAR B0 Ak a) (1) 26 T R e LA 1) DX 18]

R"e[R",RY]=[0.2896,0.3160] (37)

2(0)~ & 2(d) 43 BHR T 4 ER 4200 AL R B ARMRIX (0] [ R 5 R'=0.2896. =% R'=0.3160 L\ |- F
S RE R™=0.3028 T 15 2B Bk 0. ] DL 4 0T S 5 4 & B SRR 1 MO 1
B
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(a) Hlustration of the experiment data and the support vectors

(b) Sphere radius R is set to the lower bound of the interval
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(c) Sphere radius R is set to the upper bound of the interval
(c) HEIRPARH R AL X A i) b 5

(d) Sphere radius R is set to the middle-value of the interval
(d) EEERPARI R E A0 AR X E) (17 LR 5o il

Fig.2 Experimental results on the Iris dataset
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