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Abstract ; The relevance vector machine (RVM) is a machine learning algorithm which is based on supervision of a
Bayesian model. It can be used to deal with regression and classification problems. Compared with the support vec-
tor machine (SVM) , the relevance vector machine has the advantage that its output is a probability model and the
number of relevance vectors is far fewer than the number of support vectors. In this paper, the application was sum-
marized with a relevance vector machine and the classification of a hyperspectral image with RVM was introduced;
the RVM model and the method of classification were also explained. In light of the disadvantage of classification,
some improved methods were summarized. Various methods were generalized and analyzed while attempting to find
breakthroughs and promote further research.
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Table 1 The accuracy of classification

SVM RVM
g Wik
VI I S S

BE/% MEHK RBE/% MER
80.95 192

590 4588 84.39 937

1320 4588 87.94 1510 84.45 254

2376 4588 90.56 2217 87.05 353

4757 4588 92.67 3393 90.32 592
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Table 2 The time of classification 8

- SVM RVM
T OIGEE WARETE ISR WREE
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Table 3 The accuracy of classification %

25 SVM RVM VRVM
EXk1 77.61 77.40 77.68
EX2 75.54 77.10 77.70
KB 1 83.67 83.57 83.78
KE2 58.75 59.40 60. 37

AR 91.19 92.19 92.35

B 74.06 74.61 75.14
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Table 4 The efficiency of classification 8

SVM RVM VRVM

R Yl I Yl I Yl I
(Frspmn MR IS W JI% W
WHE]  EHE O REE RFE] EE] O EHE
350(5%) 2.70 3.2 14 0.3 12 0.3
700(10% ) 3.00 3.6 43 0.4 40 0.4

1050(15%) 5.30 5.1 124 1.2 114 1.2
1400(20%) 8.40 12.3 809 2.4 609 2.3
349(50%)21.47 27.6 1806 3.9 1430 3.8

M2 3.4 FATLIE XTS5 R 02608 %
ST FHE I, VRVM & &, RVM K, Tl SVM
FERTEAR s VRVM A1 RVM i3 iz [ 45, 1 R )
B, T SVM P RIS , Y SR T] A B
3.2 HEXEAENMESEIEHER

RPLT SVM,RVM S0 By B+t 2 41 %t 1-a-1
SRRV, SR R T R M M KR L, R
Z, PR H R B 2K R BOR. Wu SF1E 2009 48
R/ RVM Z2RpEER, FROSE T RVM 7&
EFHFIPR . BRI 1 FiR.

'N'
EIDENEID (lk-1)

Bl HiRE
Fig.1 The algorithm flow chart
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T2 2, DIk, RERHER. ARG EE
WHATZ R 5328, 73T LA T 31502675 5 : One-
against-rest (OAR) , One-against-one (OAO) . direct-
ed acyclic graph method( DAG) .binary tree based on
class distance( CDBT) .binary tree based on class dis-
tance and class distribution ( CDDBT) 78 /325568
R TR HERE ™ LRI 5 fik
6 Fi7s.

RS ZESEYR
Table 5 The effect of multi-classification

HEANE RVM

BEE iz Wik A% MR Yk WK
BA REAR BE/% BN RHEVs BiEVs

100 668 79.1 3 0.64 0.001
Pima 300 468 80.1 11 4.40 0.001
500 168 80.7 31 14.70 0.002
250 1 000 90.3 5 2.07 0.003
Ripley 500 750 90.8 7 11.10 0.001
1000 250 91.6 9 68.70 0.001
RO DEBRILE
Table 6 The comparison of effect of multi-classification
[ I
BER SN . . s
0OAO 1.31 0.013 96.7
OAR 1.96 0.015 95.8
Iris DAG 1.32  0.010 97.8
CDBT 1.29  0.012 98
CDDBT 1.28  0.012 99
0AO 11.20  0.021 97.5
OAR 24.68  0.015 95.5
Shuttle DAG 11.50  0.016 98.5
CDBT 16.50  0.014 9.5
CDDBT 16.40  0.013 99.8
0OAO 43.54  0.026 90.2
OAR 54.36  0.014 89.6
Satimage DAG 43.61 0.02 90.3
CDBT 37.44  0.024 90.4
CDDBT 37.64  0.021 90.6

MR 5 AT IE H , BEE YU AR R3E i,

RVM {5308 A T , (EAE 6 m 840 .
W%, I grat R, 3R 6 YABIR AT 5 Fh o ekxt 3
KM#EFT 532K, CDDBT J5 878 I R b [8] AT i g
AL IEOLT , R R
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YERT, H Bt B B A A R 4R & RVM 4326
BORH)— g2

Camps Z57F 2007 4E42H T #F Mahalanobis £
HHU RBF 4% 580, B T Rt E R 2™
Mahalanobis #% FREFRIA AT

K(xiaxj) = eXp( _2}7(-% _xj)TQ_l(xi _xj))'

Mahalanobis % 5 %) I8 R 7E T 3 T4 A= 18]
B F— Nz A A R ARS8, X 2
%Kit , Hoa A EMAH. AR RG22k, BB
B3 & DAIS7915 PAVIA IMAGE ,RBF-RVM 432K%5
B4 80.33% ,1 MK-RVM #4255 8 5 81.67%.
H LA Hf Mahalanobis 2 R 4 KB EE R, B —
B R BT R

TR 2008 448 A — R /N B RN
FIEMBHLA T 1 P 0y vk IR T B R IR/
I RBOR IS R ZB/INB A SR, BP

w(x) = (1 -exp( - 1),
It Hh R R A e 2 TG R R/ N IR
4 % —z.\> 1(x —z\°
K = TL(1= (%) Jew( -5 (") )

e /NBB R BN AT SINC (X)) 2R %5181 A R) 2
o, SIS R, HER RS T RBF-RVM [51577
B, VI ZRi - X 450

ASCHEH T 2011 4246 /N B BR B0k 56 o] 2 41
SR T Rt B 52 1% vk 0 A B /N B
B 53CHR[26] PRI AE, HFRE RN T -

K(x,z) =

I ({1175 =2 e - 3(22)')

LEERRUHSREE L RVM 5 2.73%,
RIS T BIFRIECR

4 % #
ARSCHE P AME L T BB IR T2
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B R ERARBL T %75 X R 6 £ Y 0 S R
&, 7EX 7 H , A < i B AL T LAA B B R B 0 K
B R KM ESR R R E BRI A
GrRIEAR AR 1A S 2% LA R it ) 2 AR B, R S Tl
ENH=REREERER, BXFREN 15% £
A B ) R AR B AN LB, TR B I S
AU GRa R L. B A0 sl AU G R , 42
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TEBAE BTk, BB PR, —Bxt
ARG, d BB K B L 55 Ah—K
FEXT A DA BB R BT et 2 FheE Ty
HART LR RAE R M B YL KRR, I HARIE T
BREERIEE. X TR RE R B2 KPR
3R, A R — PR R A PR T A TR RO U0, ¥R R H B
T Bl R IR TR R K SR E A

BRI XHMENNECERE T —EtE,
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REHATA K BRI, RARRHIERHITH B 5.
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