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A One-class Classification Algorithm Based on Steiner Minimal Tree of
Typical Samples Covering Model in High-dimensional Space

HU Zheng-ping LU Liang XU Cheng-qian
(School of Information Science and Engineering & Yanshan University. Qinhuangdao, Hebei 066004, China)

Abstract;  Minimum Spanning Tree Class Descriptor (MSTCD) describes the target class with the assumption that all the edges
of the graph are also basic elements of the classifier which offers additional virtual training data for better description of sample distribu-
tion in high dimensional space. However, this descriptive model has too many branches, which makes the model more complicated, and
its local coverage is not so reasonable. In this case, according to the continuity law of the feature space of similar samples, a one-class
classification algorithm based on Steiner minimal tree of typical samples covering model is presented in this paper. The method first
prunes the training set, eliminates redundant information and noise information and selects the most representative samples as a new
training set; then it builds Steiner minimal tree covering model on the retained typical samples. Theoretical analysis and simulation ex-
perimental results show that the presented method can describe the distribution of target class more reasonably, construct more reasona-
ble covering model without increasing the model complexity. It performs better than MSTCD in accuracy of classification and applicable
sample size.
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Tab.3 Experimental results of different methods trained on the MIT-CBCL face database
HArk PIERS EES INN kNN SVDD MSTCD 2@ RN
1 HNK 162 162/1458 0.9777 0.996 0.5 0.9993 0.9994
82 "N 162 162/1458 0.998 0.9986 0.5 1 1
EHRE PN 162 162/1458 1 1 0.5 1 1
54 AR 162 162/1458 0.9835 0.9942 0.5 0.9997 0.9997
ERE PN 4 162 162/1458 0.9969 0.9998 0.5 1 1

SER A R W], A ST kR AR R B T
B PERE , 5 MSTCD [R]i 28 B 9 PERE , i SVDD
XTI EEXE A T A R i iR . LR A
SR VN ZREEREA I 60 ZeA, il WA SR 1 75 1%
SEARCATAT Y, HLAE R AR A A 52 2% B S B
T B B S AE S PR H HAT — E B L

5 #it

R 2 1] F () SRR AR S0 A 1) S SRR, A
SCHR 3 T e 22 (B B RUAE A Steiner /IR BT i A5 70
M—280r Ak 107 B XTI GR B BEATAEA B
9y, PR BACRME AR A 0 IR SR , SR 5 0 O B 1)
SRR Steiner fir/ MBI R RERL A LL MSTCD,
SCrP R A L REAE IR T L S 2R T AU R4 B
BRI H AR AR A 23 (8] o0 A, bt o B Y A
B, d i S B 4 R R W% 7 I A AT AT, Al LSk
B w5 42 18] H s 28 Kbl 1A 808 o, HoA — 2 [
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