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Abstract: This paper put forward a multiple sub-hyper-sphere support vector machine. New algorithm computed
hyper-spheres for all classes first, and then obtained position relationships between hyper-spheres and saved them in
the corresponding data set. For hyper-spheres in the intersection set, it computed overlap coefficient based on map
of key value index, and partitioned the hyper-sphere with maximized difference degree into sub-hyper-spheres.
Number of sub-hyper-spheres is based on the overlap coefficient. With experimental results compared to other

hyper-sphere support vector machines, new proposed algorithm improves the performance of the resulting classifier
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and decreases computation complexity for decision.
Key words: Hyper-sphere support vector machine;
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Alogrithm 1 Training for Multiple Sub-hyper-sphere Support Vector Machine
1: read training samples of m classes and computer class diffenence for each class
2. for k=1;k< myk++do
:  solve QP problems by SMO algorithm;

3
4: get Lagrange multipliers « ;
5. getradiuvsR,and C,by a ;
6: save them in model file;
7: end for
8: fori=1; i<m;it++do
9:  forj=i+lj<my++do
10:  compute position relationship for hyper shere s, and 5, by Section3
11:  save each pair in SR, or SR, or SR, or SR,
12:  end for
13: end for
14: for all data in SR do
15: computer #S)) based on its definition in Section 3 ;
" partition mother sphere Si into (S;)sub-hyper-spheres ;
* substitute sphere S, with sub-hyper-spheres in sphere model file ;
for each (S, §;) C SR, do
20; compute position relationship between each sub-hyper-spher with S, ;
21: save them in SR, or SR,;
22. end for
23. end for
24. for each pair data in SR, do
25: 2-mean chuster for samples belong the sphere with larger radius ;
26: partition selected mother sphere into sub-hyper-spheres ;
27: compute position relationship between each sub-hyper-sphere with S, or S;;
28: save them in SR, or SR, ;
end for
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Alogrithm 2 Testing for Multiple Sub-hyper-sphere SVM
1: read sphere model file;
2: for i=1;i<M;i++do
3 forj=lj<m+q;jt+do
computer d; between test sample i and hyper-sphere S;
if d-R;<0 then
test sample 7 falls outside of S;
else
test sample i falls outside of S;
end if
10:  end for
11:  count 7 as number of spheres that i falls inside;
12: if 7==1 then

PYEIDILL

13: i belongs to this class;

14:  endif

15:  if 7==0then

16: i falls outside of all apheres and compute its class by Eq.(13);
17:  endif

18: if 7> 1then

19: compute each similarity value by Ey.(12) for T spheres;
20: save them ¢, (p=1,**, T);

21: i belongs to class with max(z,);

22:  endif

23: end for
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