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A Nonlinear Visual Classifier Based on Computational Geometry
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Abstract: One of the basic issues in pattern recognition is to calculate the boundary between different categories. In this pa-
per, we propose a novel method for that based on computational geometry named active expansion. At first, we quantize the descrip-
tion space. And then term the set as base and non-base points according their distribution, by active expanding for base points, any
point in the whole space could express the category information and the boundary is obtained. Using this method, we design the scat-
ter classifier which incorporates the active expansion with combining feature attribute of scatter plot, that mapping the data from low
dimension to high dimension and conforming a visual combing classifier. The experiments against UCI datasets show that perfor-
mance of the novel classifier has been equivalent to the popular classifiers, and outweigh in some dataset.

Key words:  computational geometry;active expansion; boundary ; visualization; combining classifier

Koy — iy I 70 2807 152 T D0 i R, e ke

1 3|

SRRV b g — A~ E el T %
T R AR IR H 02 AL 2 425 0] i 21 n] LR AN TR
K SY T 43 S AT 2 B o3 e R T s )
A RNER) 2R AR S HAG TS SR R AR ik

X T A AT 23 Hdhe , LAZ A 053 43 BT (Linear Dis-
criminant Analysis, LDA) Q3R ALk 43 25 88 e A 2L,
LA A v 2 2 18] v R 2 23 2 B s A 7] 253 73
b ARRAE W BB A B2 S AR I Zoc R et
AT 2 50 14 R i Z (AR BB S B e 3 e JE Tk
AREFA A DY I 20 2 T 4207 5 19 L 4 QDA
(Quadratic Discriminant Analysis) & SVM ( Support Vector
Machine) % 4E L PE 702648 A% 5 L BIMRA BN Cover
SE B K A A S 1 o 4 2 18] S M R R o0 28 i AT 03

il

WA H 4 :2009-10-19; & 11 H 3 : 2010-01-26,5
HATH B R B RFHEH4 (No.60904100)

£ (k-Nearest Neighborhood, kNN ) , H: 38 32 1] K7 o 1AL 4%
SYNGRFEA Z (8] 1) BE B3 AR AT K AR IEA T BB T
voronoi [#] A ZERZCIH I R ) . AR JRME AR
PR SRR BN T REAC TR B B oA s O
TESE R U TR I A S5 4 R (HH X T 2 28 R )
I3 HCEORRT, HLMELL S B 2 R T A s kNN 7 2 B
A BRI (B AR 7 KB B3 A 2, AR 55
I AR SRR B, B3SO B2 52 A SR H S AR
XT3 KA ny e, H SR TR R A 1Y 23 (8] Y 3 i
XoF SRAE 0 3 AT ARG G S 00 DX i AR 2 7 AT LA
B AR RE 3 (8] N SR U] 21 LT X3y Bz ] 2L
I ARSI A TSR LT AT 2 2R BT i 55 RI I
Z BN CHUE B TSI 1Y BRI, S B iy oK g A R o I
e N PR B 743 19 N HLAE HLRE g, DAE T % 1) 43 26



54 I

2 2011 4F

R 9 R BRI A 18 3 20 1) P R A
b A SO 50k OR B R A Rk A0 n] AL AL 4
P LTI, AN SO — R R T B LA AR Y, P B
T SCTRT B T BRAR 2 ERICR R B RS Pk By
FRIHT 1A 43 28 LT A 0 1 32 1 R T I A A B
FERSRE 25 18] (4 BOWL o3 A a8 ek 32 3 A 4 3R AT — BB i
RN I A A SR %7 15— 2 it TR
B r et , XN R AE 2 45 3R A5 22 00 2845 2R, 1
SEH AL A o 28T HEAT VR B A, AR AT e
IIREER.

2 ETHEILANENERSLFERK

TEA WE 4y 2 h, 43 25 B o % 2 200 1y |
GREARMAT T SRR B m DNGFEA X =
Py, w0, b, BEDREAREA d AN EYE B &, = {ay,
Xt x| € RUBINGRFEARBLEINESN C = {c,
cry s ept s —EEBLT L k< m. BRI GRAE A BT 4 N 1)
AR L(x,) € C30E B NIIGFEA XS B F 2R %S
] A —A 0 55 25 ] Y O 3R 2R W 0 RN HE A 7 3
FNES [E] A TLART 43 A3, AR SC BRI L 7R BEAS Y 55 0 40 28
WA, R Ler i JEAR B2 10 FE 3 AR K 4 2R Bt i
TR T RER T A S i — e R B d =
1 BB O, PR T e ) e
2.1 YHd=18F
2.1.1 =Z=@EEN

H T TN A B R AU S R 2
[P RT3 A AR B, AR S | A Ak Ty i X s i
it X THALS X P —BIEES X = (i =
1,2, mb, KA ) [minX; , max X, ], Herp

maxX; = { x; | i = arg max x,} (1)

winX, = { 2,1 i = arg min x, } )

N5 5 A T T AT NV Y 1 2R A, U B
o= MY g R

V="{v,In=1,2,,N} (3)

Hor o, = {ol ;€L =Dz, ne ]} ARTLEE 1
HERREOL, AL j = 1, LR RL v A«

Hi v, =D, H]

ZA) #{x1x€0,1>0 (4)

e, # 1 P FOR IR B SR R AN B i 3 i
v, AT LA T RN A A TE 2 A DX TR N A A 58 03 A1 . 24
v, % @ B, FR v, J3E 15 (base point), 3 S 4 N
B=1{v, v, @ WFAE I v, ZXIBHNFEARN ¢
R R

plelv,) = k#{ilx,—Gvn,L(xi) = ¢} -

Z #{ilx €w,L>x) = cp}

2 pu(e) =plelv,),po=1p, () 1j=1,2, ki . T H
v, XN ARARG N P=ip,In=1,2,-,N}.

HAES B e SCATAL B R VIF4E. HIk v 5 B
H2ZEEB=V\ B=1{v,10,€V,v,¢ Bl =1v,lv,=®f.
fE B, v, = @, FR Y RTIC2OINE B PR AR
(non-base point) . JF:JE s 75 230 43 %) 3 4 1 E B AE KA
TE L o3 A
2.1.2 EmmEHEK

H AR 2 AT TG R i X S o A B W
BN G BT B e A K AR B AR R TR K
e v, HHAIR v, FIREIK v, ,, (050 KR E .
Mo, IS, = Z

vn vn+] vn+2 vn Vn+l vMZ

ok D, —
ATREER W 1 R B, —ep e —s g0
PISEO iR B, S0 s Bl By 5HRE8. Kk

FoRAEHE AL HRE
H L 1 AT, X T i B AR R AR IR 6 &R L 2
A3 R U O . TR 5 0 S5l e A 20, R A @ ek A
TR R SRR
O 4BI A B S, v, € B, Z AT LAFRIR XTI
P20 o3 A . PR TG A5 X HgE A T b 2
@M 483 M AR I S, 0, L € B, BUE TR EARYE 0,
v, BRI Z S AT Y 0, ,, € B B, 0, 40
G B oE 4 v, AEKAFE], I
Par1(e) =p,(c;) (6)
M2 v, ,,€ B, v, JEREETEXS v, S, HTE
JENEO IR
pole) = kPn(Cj) + Pn+2(0,')
! Ejzl[pn(cj) + Paia(c)]

IR, Y v, NHERE, TCIR AR v, , WIS N
BeplAE— KRG v, B AR AT RS0 73 A (19
RE, RISCR TR 2 il BB A K, AT B— v, T
B—@ # TWRARKG, AR KE] B = @, L 25 [ N
TR R LR IR A (5 B, T 3RAT Ti%R
RS B S S S
2.2 EFERBEHLEE

EBIA IR R 2 R A 1) s [ A AR R AR
K, I B2 AN 23 [A] B4 i A AR SO i s B . A
—MEYE, B ERE DO IRR SRS BAEE T
2SR AR U A AT L BT AU 5 IR AT
BT T AR, I, £ — e R Bl /b 1358
SR AR ) BT B S A A ] 2 Bis

B 2 0Bl A, 25 o, ARSI AR IR B0 AT

(7)



1M 3

W ST UT AR &AM T A 2 2K 288 55

——0—o+> —6—0—0—

v v v v v v
1 Yn Ven w1 Va Varl
AN -
CD”"—‘ Un +1 I V.V, v V.oV, v,

AEHEA T — A W e, B 2 4y Ak
Poo1"Pas1 =0 H p_y + puyy AHmN
0. ZIEOUT , M HT AR 8 o, B 58 K 3L 5 3k
kK.

Qv 1 H v, B RAERES R p_y o peer =0 H
Pt * Pust =0 DR o, AAEK BRI p, =0.

Qu, 15 v, I REEE B p, 1 pas1 #0. BEHT o,
R HER GRS PR FEPIAAR LA L R

M = Fh A ] A A5 000, 6 24 BiF A5 A — AR K 4%
=R (8) i .

0,
Pu-1"Pn+1 :inn—l + P+ =0
Prn-1F Pu+1>s

Pn = pn—l.pn,+l:0’pn—l+pn+l¢0
1
3(p71—1+pn+1)’ pn—l'pn+l#0
(8)
Ehﬂ:gl Pn—l'pnﬂ:OHPn—l+Pn+1=OH¢an—1+
a1 = 0. T (8) Al R 1L
1+ +1 —
Pn-1 Pn+1 pnfl.anrl_O
Pn=31
?(pn,—l-"er—l), pn—l.pn+l7éo

A (9) Al BE—2L i
1.
Pn :E ‘ Slgn‘ pn—1°Pn+1‘ _2‘ '(Pn—l + pn+l) (10>

Hot sign(+) WA pREL AR SE L B dT, EahE K i
ERYY:ELy iAW L] ActiveExpansion TR

procedure ActiveExpansion is

9)

begin
AR SEA B
loop while B > @
X g—4 0, €B
Pl c]-) = expansion (p,_ 1, pp+1)
HHIRREAES B
end loop

end ActiveExpansion

Horr, pR%K expansion RIS A
procedure expansion is

interface p,(¢;) = expansion(p, 1, py+1)
begin

Jj=1

loop
1.
ple)=— | sign| po_i(e) pasiCe)| —2]
'([Jn-l(C/) +Pn+1(C,'))
j=j+1
exit when j =k

pa(c) = %(L

2}]);1(0]')
j=1

end expansion

2.3 SHBER

XHF d > 1B , 7T LATE = 4 2 (8] o X 45 2k ST
AR AT AT B R B 1 4R S n A EE
B HARK T ARIRA ply = 1o, WIER A & 4E
AR HE R R

N 1\
pszlerylzY o) = 7prl+l = 72 Tl(anrl) (11>
d 5 d 5

BIR KT d >3 e s (a], BARE R ] LA
A BTG HEAT EOUL B wT AL, BE T JC 1% 58 i SE 1.
AR . BAR 3 HE=S A T AR e vl 1, (2%
SR By R a0 2 4R R, O 1 RAIE s 2K 0
R A Al A S a] S B FE AR 3 48 R s 18] 53 A T

iﬁhﬁ%ﬁ%d%éﬁﬁ%ﬁwz(94:%¥§

JHE A RN d BB A 2s ) 4%,
AT RULEAS TR B4 = 48 2 ) 43 BT 20 2 205 5% 60 0 067 5 4%
W& REE Rt TG, ol IR B AL &0 250 H .
3 SEHBXYU

bR T T 3 A K AR A 4 2 A
TR, % SR AT LIS T B 40 A 4% i) . 7 4% Fh gk
PR 58 o, 290 B 3R J7 U B B IS R 2508 i
BV 5 T B AR BRI AR ST L R e R
2 ], 308 4o X A T A K 3R A3 SR R R T BRI T
Ayess AR ST RN 3 TR

THKE
0K
V1% e AR -,
s : . b
s ' ' =
= ”Dli&ﬁﬁi—tﬁa"ﬁ-lﬁl THAEED
s —
2 - |

B3 #sEsRRrRERFEE

3.1 T

TEREALIT BE, 1 2o B A5 B AN [R) A A 8] [7] — Ja8 % 119
RKRAES F/ME BB OUT T j 2k A [minX;,
max X; ] 5 [min X, , max X, ] 2y T i f0J5 399 22 3 2R K B Be
Y FEL, AT LA R A7 VA — A BAR B L G4 114 4k BTy
AT Duin 32 1 00RO AR A 5 BES AT )5
— At S

x; — minX;

clo,1] (12)

Norm(xij) = max X, — minX,

FE T AL BLIE AR, O 1 BCSE R A AE 25 [ A A
P i ] AREAT AR AR . AL AL RN 5 73 B 2 WL SC
WRCLL]. i T2 B S AR ARA SO B RN 2,



56 I

EE ' 2011 4F

TEMA A A R fai i) 20 X O ke AL i Ae s
x; = Opt((Norm) x;) = (Norm(x;))" (13)

3.2 FHEHEESFHEK

R TR AT 4325, TR N LA R R Y S R
FT2R TP II 3R 2 BAF i 2L B F ORI .
WLPE A SR ] e R B A TRRAE KR . 2R s 1A
EEAE AL w2 —. BT LR OR A
AR Z A O 2R L RS B AR X B — A s s E AR I,
LAV E AR A ER A AR (B DR L 38 HOR AT LU
GERNPR AR SRS, B A o, e B DL RO O 4 B 90 45 W 15
B LHURELE A — 0 S0 2 7T DA [R) B 3 3R 0 22 () A
A R () S TR T SRR b DL R s AR
TN AR ARTE - T A A bR &R R AR R 0 TR LS
A B RE R [ 1, ORI 1) B T AR A Shy

{x:x"" (14)

Y= X

30 3 A VL X AR AR AT AL A, %o s B AT T
THYEERAE K d A TR PERBAE LN ny DFFIEXT, B
EXE— e s b i A K. B T2 4e s m A
AT 5 B S —
A KRR TR, R
WEL 4 i e ,

i 4 Fros. ElH L RGB B4 BoRE e
=S R s AN R A TR A R s R
AR 1 AN R A

3.3 SEB[HEHRSHELRE

d 4E73 [ADE Y 43 28 SO T A T BV g%
WD AR ng A Z4EZS 8] B8 ng 53254
TEXS AR HREA 3 2 s F oy, W] DAGE 3o 73 2K 4 4 5 R
IRAF AT 2PEBE . 12 43 28 o R B ] DLl i B O 38 B 54
SE R, W AT LU 4 26 4% B 3l 5E .

TR 2K, £
A Z 5 I A3 A e A]
PIZE7R 24 i e S A5 2 591
5 BT TR AR
SRR S 3o XoF L
R AR BR AE X N 43 28 45 (] petal length
ERB G RO WL TR S Iis TR KR
O SR, AT LASE 2k NS08 % 28 i i AT A A
W, T G Ja 22 A AR R ) 72 . B0 Tris 20408 4R petal
length 15 petal width FFAEJE B F43 28 25 A1 AN 5 s, Xf
TARAFEA s1, HXE R 2060, 85 €, PR m] A I8 oy vir-
ginica 28 (B KR ) s X TR FIREAS <2, HOF B 1) 2
ORhE O, B TaO 5 0% 2:1 PR G 15
B, A M HJE T versicolor 28 (4§ {4 3R /8 ) B HE R hy

petal width

"
e

67.7% , T J& T virginica 28 WY E 3 33.3% . 2 H. 1Y 47
et B AT DUAR BT 1 46 0N S i U0 HR, I A1 T8
HRR A B
THb oy gt T LURI T A 3l 73 2877 3k 58 . 3
RIFEARR w=tuy, uyyerug JWIHIET o AREERN
plelu) = '1e;1‘ agi,ipCe | wy,un) (15)
i2€ (il,d]
H o o BARTECiL, i2) @A A O T I B 3
G B 53 S R b B IR AR ST AL 5 v SR
FHIR A L B INAS T ¥, RIS T HE A5 2 1 5 (], AR 4R AR
5 A3 1] P 0 5 1R 5 60 1) 491 5 A X T A
o 5 ], Ay
#1p,(c)=11n€l1,N],;€[1,k]]
N = #1p,(¢)=1In€l1,N],jEL1, k]
(16)

a =

SIS T
c

=argjmax( Cj|p(C/|u)) (17)

4 TERITEERSH

4.1 FEIE

Sy T I R B A3 S s M BE, AR SO T UCT £
PE % (hitp: //archive. ics. uci. eduw/ml/) H F) 2 K P54
Xf o e AT . T R R ) B A SR Nk 1
R BT80S 4E (Pima-Indians-diabetes 5 liver-
disorder) J2 &7 B I — 43 A 0] B 45 T SR 9 = A5 4R
(Iris, wine 1 glass) ] LA F- M5 %) rp 45 23 28 02 2%
T2 R 1 3 SR AR, ot X o e g AT MR R
D e i P Y 808 42 v, Tnis 5 wine 5041 4R W
o IR AE , 23 S0l I AT 48 4 118 5 i 4 R A1E
T OUT 2200 2R 0 SMERE 1T glass $iHla 4 b, ¢
TEAEECR R, B BB H B, T AR 2 2K 2K
PERE ; )5 Wj/l\ﬁif}%%(ionosphere Y5 breast cancer) %X
AR 30 4E B 4R RO AL , T m 4
TEOLT B3 21 B0 . 92 50 v T 21 /9 3 S 5Udi 460k B )
PIRL 5 A iRk e, B B A AE TR 2
e WA R BT SR, HLE O S BRI R Y
IR, A e I R S, AT DAAE— e R
AR RS AR S2 PRI R 2 2 bk g1

*1 IWANMNSHIEERE

sk PR FHMER B REAEK
Pima-Tndians-diabetes TRl 8 2 768
liver-disorder He A RleE 6 2 345
Iris At RheE 4 3 150
wine YRRl 13 3 178
glass LY/BU R 9 6 214
ionosphere LBy R 34 2 351
breast cancer A RkeE 30 2 569

TESBi B, o T B4 2 e 5 o 2 0, Of- 3



1M 3

W ST UT AR &AM T A 2 2K 288 57

SNSRI 1A 9 HORE , 532 205 B2 A0 Al T F R A
—3E28 XK HIE (leave one out cross validation, LOOCV) . B
— R BEBER LA N AL (N - DA
Bt or s TR RI AR 1 — A X TR B A
N R X AR TR K (H R TC R Y

R T ARTS o S P AR A EOWIA IR, A SCRI AT LDA,
QDA, kNN, parzen B , SVM 45 25 #4355 25 1R Sy 36f LE
5 LDA S R T S8 T i Ltk 4 26
i, 10 QDA Sy B Y 1) BE T S 80 3 1 AR Lot 2 25 4
kNN F1 parzen & J7 ¥ Jy SRS A I AES Bl T i, K
Hh NN T30 d Y 3 2K 05 125, T parzen 741 43 28 45 U1
SR 7R A [ R 615 40 Hr . SVM AR R Ge it 2% > BliG
AL Ty 1 SRR, 15 8] 1 T2 A AT TR A S
o T ORIEINASE R W, 2% KRR A
PRTools H1 A AR A0 58 Fi . S5 SR AR 2 Fiv s, X T3
— B, R 2 SRS B FTHUASR Y
4.2 HRHHEITHE

DL SR G5 SRR WY, X TR GE B — 73 28 [R] R, AR 3L
P ) I 1] 23 2R AR AE 0 S H IR A LA L3, K
SPEPERE S S Moy KA Y X T AR AR B 4y 2K
[T, WA P 0 26 45 1 20 20K HE U 2 2 AR A ik 31 =
I A 3 A K 5 T T R 4 S 2 1), WS
AR o3 R BE AT B 1 H R E A e e, R F
TP SRR KT 7 A4 UCT B (R 25 5 S 3R 245
KFE ,BUS B IEERAE Tris  glass G 4N BN kS
BEIR BT 5 85 KT, T At LA B50H 4 19 43 20KG B
B M RA Y R IZ S S ] 1T 5
ARKEEMEAE RS BA Rz ikae ), 24
REN T FEP o KA n K W B T E A KRR
TE LY 43 28 FLTH ) 3 e MERE

x2 AEHEHFTH ML

Hi s kNN  Parzen
sk . LDA DA  sWM
I Q (k=1) #

Pima-Indians-dia-

75.13 77.47 73.96 76.17 75.26 77.08

betes

liver-disorder 65.80 69.86 59.42 68.41 63.19 70.15
Iris 98.67 98.00 97.33 96.67 96.67 96.00
wine 98.31 98.88 99.44 76.97 71.35 96.07
glass 76.17 64.49 57.01 73.36 67.29 56.08
ionosphere 90.32 88.50 85.94 83.71 86.26 88.82
breast cancer 96.13 95.78 95.61 92.09 92.44 95.43

{8 By PRTools /441, &1 6 51 T N[ 43 JE 2 1 4
Iris ¥4 42 ' sepal length il sepal width 45 1iF Y 43 28 5
T A I AT LA 23 BT I L 0 S A AR AT B U 3 S 1 B 1Y
TG, TR B 2R R A T E A Kt
LAY T, 4y T TR FEAS S F sl A KR 2

]300 432 224~ DX 3, AN SRR ] 24 1) IX 3 3, L Ao i/
B X A TE . R L B 208 L 73 28 AL TR LDA L QDA
L5985 REOE 0 43 2 R AN TR, Ir 4R A5 1) 43 2 A iw
SARZEME Al AT, R 32 R BOE 2 2oL HR B
B R AE 43 20 R vp il s A 41 A 047 T 4, BT
A S A A AR LA 26, TR X T 4R 2 43 2 Il i, ok
REPL T FR 2l iy AE 2P 4028 QDA 5 m dE 2 v 40 25 1Y
SVM. 5 =, 5AES AT 3 25 5 M B, kNN 7E 53 25T
B E k BRI AE A RN ECHE AT B 9% 70 AT B X8, H i
LB H AN, PR B 22 . s T 28 A ULl
DI R AF A5 25 (AT B A A T 1 2803 40 A B+ ) 3
FIEA REAS 28500 40 A , DR e vl AR AR oy A & I Y k
(B3, I L3 3 o b A 9 20 M 7 5080 T s e 55 D
BRI T A G50 070k R R A
TUNGREARBEALAE B A B T4 280 B B4R 55 .

| - 1=
3 <} 3
z e z . z
i g 8 iy = L i ] G o - P A (R o
8 S 2 ol Hi s =4 o A
g // . | N L g . . - i g p - N
A SR FI ) 1
Ak - T4 [
sepal length sepal length sepal length
(¢) kNN

(a) LDA (b) QDA

5 |8 S

= = 2

z z z

=, 4|, El
sepal length sepal length sepal length
(d) parzen’id (e) SVM () EREK

E6 AR 2ERH S RE MRS
T30, B P o 2 e B AT R B ] A AR AT
SRR O MR Z 0 e B AT IR A BT R 1 R4
AR LA .

5 %

EFXS R 25 18] vh 43 JE YT A, AR SCHRE Y — b
B I T Tk %07 8 i R GR A A 3R
7S [B) AT 35 Bl DA A R AS 0 2 1 1 32 7, 3R A%
FRLANE AR 73 ISR, B R o0 el A 1y ) ff R A
A H A G UCT B 4R W S2 3 0 A 22 W1, U HTZ 7
B R B ) 2R 78 0 JEG JEE | 5 e i Jp e ik
27 [ — 20, BA ARG B2 AR (B AN RS

{ELH AT 00 2 i A7 A X — i 19 TR, EE an il 2
B 2 R i e, XA BE 0 S B T SN I
LA, DO LR LR 7E 4 e (A IF 5 AP st iy 4k 2 f i
BT ES AR R R R Tk, W — BT T
Ii] .



58 I

2 2011 4F

S 30k

[1] R O Duda, P E Hart, D G Stork. Pattern Classification| M ] .
New York: Wiley,2000.

[2] G J McLachlan. Discriminant Analysis and Statistical Pattern
Recognition[ M] . New York: Wiley Interscience,2004 .

[3] V Vapnik. Statistical Learning Theory[ M]. New York: Wiley
Interscience, 1998 .

[4] Anil K Jain, Robert P W Duin, Jianchang Mao. Statistical pat-
tern recognition: A review [ J]. IEEE Transaction on Pattern
Analysis and Machine Intelligence,2000,22(1) :4 - 37.

[5] Y Tominaga. Comparative study of class data analysis with
PCA-LDA, SIMCA, PLS, ANNs, and k-NN[ J] . Chemometrics
and Intelligent Laboratory Systems, 1999,49(1):105 - 115.

(6] Maurizio Filippone, Francesco Camastra, Francesco Masulli,
Stefano Rovett. Asurvey of kernel and spectral methods for
clustering[ J] . Pattern Recognition,2008,41(1):176 — 190.

[7] Nikunj C Oza, Kagan Tumer. Classifier ensembles: Select real-

world applications| J] . Information Fusion,2008,9(1) :4 - 20.

SO 2RI AR AL BT 2 n B R R R B (S B Rl A

SEAPUHEAR M AE 5T [ Toll ik, 2008.95 -

99.

Hong Wenxue, Li Xin, Xu Yonghong. Information Fusion And

Pattern Recognition Based On Graphical Representation Theory

[M]. Beijing: National defence industry press,2008.95 — 99.

(in Chinese)

[9] Zhang Tao, Hong Wenxue. A novel visual combining classifier

(8

()

based on a two-dimensional graphical representation of the at-
tribute data[ A]. Proceedings of Sixth International Conference
on Fuzzy Systems and Knowledge Discovery[ C].IEEE Press,
2009.71-175.
[10] Elzbieta PeRkalska, Robert P W Duin, Pavel Paclik. Prototype
selection for dissimilarity-based classifiers| J] . Pattern Recog-
nition,2006,39(2) : 189 — 208.

(1] gk, B RAERR, 7 KA 2 T AR PR AL S i 3
ALY LR 24241, 2008, 32(5) 1416 - 420.

Zhang Tao, Hong Wenxue, Song Jia-lin, Chang Fengxiang.
The adaptation for graphical representation based on nonlinear
transformation| J ] . Journal of Yanshan University, 2008, 32
(5):416 — 420. (in Chinese)

TR A1 VL AT TSR DX 3 0 A 1) 3 U
B AEBEL ] R4, 2008,31(6) :934 - 941

Li Jie, Deng Yiming, Shen Shituan. Classification rule extrac-

[12

[

tion based on fuzzy area distribution and classification reason-
ing algorithm[ J] . Chinese Journal of Computers,2008,31(6) :
934 - 941. (in Chinese)

[13] Enwang Zhou, Alireza Khotanzad. Fuzzy classifier design us-
ing genetic algorithms[ J] . Pattern Recognition,2007,40(12):
3401 - 3414.

EE RN
W F BL,1979 4 3 HATFWILA FEI
172003 4R Bl F ol Kl 0 515 B R % &
- b B T PR . 3 AT AT A A
= b 5, PRV Ab 3 25 U O 5

.'-;-. E-mail : zhtao _ 79 @ 163 . com

-
/

HXFE 5 BRI 1953 4 5 1
HAE TR IETT AR 22 B 1983 4R EEML T TR HL
AL F BB Lol B eIl R A4 W)
PR TR ST 0T BTG, 2N ] BAL A5 8
B AU SR S R R T4
JrHRTFE T AE
E-mail: hongwx @ ysu.. edu. cn





