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LSVDD: Rare class analysis based on local support vector data
description

XIONG Hai-tao!, WU Jun-jie!, LIU Lu!, LI Ming?

(1. School of Economics and Management, Beihang University, Beijing 100191, China;

2. School of Business Administration, China University of Petroleum, Beijing 102249, China)
Abstract As a hot topic in data mining society, rare class analysis (RCA) has been widely used in
various application domains including financial fraud detection, network intrusion detection, facility failure
diagnosis, etc. However, it is not until recently that researchers have realized the impact of complex data
structures to the RCA problem. We propose a local support vector data description algorithm LSVDD for
RCA based on SVDD, which has the ability to handle class imbalance problem with the presence of class
overlaps. Specifically, LSVDD firstly uses SVDD to get one-class classification model for each class and
finds the concept overlapping regions between different classes. Then, the regions are locally trained using
SVDD again after attribute selections. Finally, the models for non-overlapping and overlapping regions are
combined to form a complete RCA model. Experimental results on artificial and real-world UCI data sets

demonstrate that LSVDD can improve the performances of RCA stably and effectively.

Keywords data mining; rare class analysis; support vector data description; attribute selection
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Wl S AGER AN SRIER R R, HRFRTE T IEWARIE T HBIBERIRD, H— B AR A KRR
m (V. SUARIE R SRS SRR, FIZEAMR, BRSSP0 Bl i a2 oA
I B 3RE S TR Pl BRERY, ERA TR, A SSRARE S ERR R, W
FRETTUMAE R T @, KL R IR DR I, B RE, AR SUE T . TR 48
TR V0L SRTI, XS R AR R TR S IR, A B IR ER E A S, s T R Y
v SRR A L 2 R SRR, I IC R B IR e ]

BIEEE OT T RERNE AR 2= (A A, I RATE] T HLAR 2 T IO . T4~ B B SRy
[ HAL (support vector machines, SVMs) %) J&—Fli LERUEAMINLER 2 07k, ERARZSH A T 2825
. 3Gk (7] 7E SVMs Bkl BARH T BASIR B, POV MEBERRE R (support vector

s HER: 2010-06-04

BEITE: ER HARIEHE4 (70901002, 90924020); HEA R 2Rl 8 A4 (200800060005, 20091102120014)
YEEBIN: fBIEE (1983-), B, HL-at5cH:, E?aﬂir’] WA, Bdicim, MREE RRA 979-), J, B, TR
IA: m%%%e BRI, Pﬁ%%‘ 8 X & (1947-), ﬁ B, LA, SRR BREEERS, MRS, AAER; 2=
(1981-), 5, #it-, BFRJrm: HHEEERS, MiRE




5 834 FRIAFS, % LSVDD: ZT RS i BRI A MG I A3k 1785

data description, SVDD). ZSAE @A T AL 5 I SR FEAS Y i 48 25 18] S /N BR VR B 21 FORX BRI
A A HMAAE R, SVDD g Bk 24 J I, 35 H A I AR A3 S AU B9 3k (8]
#F SVDD FEN T 20 KW, 451 T —Fh 2 EEHRRE TR A G Ik, BATRZ AA G S
] EBAERTIR T (combined-SVDD, CSVDD). iZJ7 4 AT M 288 E #1722 2, R g Bt bnEb 6 07
XA BRI TA S, BRI B IAAL STRR [9] WAE SVDD FREIASRRRIE, oM BERHETRE,
FEASEER T /NS, SR FHEA TS, BRI S, B T B2 AT DA 2 ) A 25 BRI AE
— e LR R BB A 2 A B B A 254, BRI T H G 2R i A #iny.

SR _E3R%E T SVDD 1943 28530 FUR T Bt A AT 7 & D28 5 BRI T ], IR A A A1
RANFAFHI FLREA, NREEZ B RBIRAER BB, MRES N B IERRAG L T ENLAE TR
Bz — 1O Sk [11] @ LR A, B RMTRAMU G R T AR, BHRESNRE
EAX. Fl, KEEEEREPEEERESEN . W UC ¥dEEFEFH Ionosphere $HE4E, 405K
SVDD $EH A RFEARL T, I LIENREEXIWFEAILR] 192 4, & IrARAR) 54.7%. X UCT #y
Breast-w {4548, HE KM B/ NRIHEATE 9 MEtETH 3 MeeES, BESHNBARE . FIERA
KON HE BLEMKES WS TAE. ASCFE SVDD fyREa b, $& 1 —FEE T R SCRem B AR R
A MY (local support vector data description, LSVDD). S X AR AIREA AT B2 5] HA5
BRI, SRJE R R TR RS X, AR RE S X TR e Y], ARG, A
AR BAEI FAR RS R AL, S = BTk .

2 BHEEREHXHAE LS E AN

TR R, I C4.5, SVMs 5, TEfRTBLEHR LA BIFRIRCE, (BAEAMGEEE LA E ] B
BRI, (FA AR IR A HREAS (R P o k= T s Y (HIX AR S J A it
AXERARAS . XS0 88500 SVMs, TR @FEAMIR A A B ERER T, AN T4
PR SN Aqe 2 AR LIRS, A S AR R T FT R S AR — S R R e 19). giar
L, B RS — DA AR 5] B RE G S5 . X ARG EAS R R EERTER
AW ME DL, BIBERAME AL, SIRMEHEE A 45, SO BRI R S (complex concept),
C AR 5B e & i EL R R A A R et [ R

B 1R T =2 B RO B A 450, ARG R AR 5M . BN EMMRE SN, (a) TA
RARFERZ [MFFELET 4y, HHAEREARERS AR T, KA RS EES RIS TRN; (b)
HHRR A SRS ISR L T PR SY, XS JEAR 0 0 S 2 ) AR5 ST AN ME, (BRI R R R 28 /56E
ARFINR; (o) e ARMER SN, BIPRZ M I T RE S XK, X 3G AT 0 R AT
RIEHR S, TBHERNERSE TTRIBENFEZSER L RRESWEEFRE. FiL, UHRGEEHIBEARN
AAGHE A SBAR A SR R0, A RE L IE Mo S e U 0y G 28 o A T

KREZNB (class overlapping problem) F[4r A& EZ (concept overlapping) MIFEAEZ (sample
overlapping) BN R 147160 MERE SRR I K (— D RBZIE T —REMEE) FE5 258
FESWER, B TEANBRHMS. FEAESERAFINWEASES S PRI R ES
HITEDL, B THORZEAAES. YRR MBI S EESMA S L L, MEAESA—E ST E; Y
HARSENEREMSERCSRAE. LR, R RAESEPERR L AR K, X 1E
MR ESZ RN X B, MRS E S K T 5 2 > B A A A0k S S HE S F B & KA |
T, BE TP . B —R0E, BRAEL I EM IR R REME, 5 ik
AESREROREN. R R ZAENMSES, BN S OEEAES. FETH,
KIS TR E R PRSP EEAESNMSESNE. A3 HE LSVDD kR & B A
BIEMSEZ X, @SR EES X /Y, BRAEmHAE R IHREE.

3 ZFmEXRIEEENRIERE L

SVMs 53277 kA B E| — 2R BRI 7> SR A5 KM FRIA B ok, 20 T X R4 Sy, 7e4k
P ZRBAR A NS M E SRR M. AR, R HF SVMs W T 828 >] ., SVDD FiLRE
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(c) KEBLEM
1 REER SR

Her—AHfFE. SVDD ”E‘I‘XTi?@i&ﬁ 2], FH— A YE s W BRI 52 T RE 2 I BER TR IZ R R =S )
R, TR AR, S5 — ML n ABUBMRRIS X—(z, i — 1,2, - n), SVDD il 4
LA REL P N\ 23 ] RS ?' m4EaEE], FH—DPEEH R BROHA o WESREREZRATREZH ;.
SVDD #arin gtk i (7

min R?

st. ||@(x;) —al? <R i=1,2,---,n (1)

e (1) IR R R € = (61,8, -, &), BRI R — M FEANE R W B HEBRTE ST,

DAk AR -

. . 2 .
min 4R, =R*+CY &

pay (2)
st. ||P(x;) —all®* < R+ &, & =>0,1=1,2--n
Joh, © MRS SIASLHSY F ECT
L(R,a, & a, B) = R2+CZ@ ZazRMsz—Hm—aH Z% (3)
40 =5, R (3) Ay o
L(R,a, &, §) = R“‘+—Z@ 2;041 (R*+ & — ||®(x:) —al) Zﬂz@ (4)

HAft, o fi1 B ARIRKEIHIRT, v ﬁXTHTT%E'JH—ZIKE’JTEQEE O<v<l1nv NJ)%]% 5%&%E’JJ:BE5FHS‘ZT%
FEE TR & LR R, o Ml € RIMT, FFLHN 0, /7

n n 1
i =1, = iP(xs), oy=——0 )
;a a ;a (), « — Jé; (5)

HeX (5) RN (1), FHREAR () @(x;)  Mercer BrREX K (wi, ;) AU, AR ER MR Wolfe
XH B

max o L = Z%‘K(Ii, x;) — Z a0 K (5, x5)
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MR¥E KKT 44, #Zliiﬁtﬁ%'—fﬁfﬂﬁ a; Ml B KHEAR D B =38 WA, ALTEBRARAE, H |[0(:) -
all> < R, B a; = 0, B; = 5 HFAE, ujﬁfﬁﬂ?ﬁikﬁ H||9(zi) —alP =R, B 0 < o < ., Bi > 05 5h
w BT RBRPRSNEE, 3L (| D(2i) —all? > R, B 0w = o5, B = 0. 24T RAEREASRIIA, W@ FIBTIR
FEAS R TERBERIR IR E SO IR S, BRI BAN T

f(@) = sgn[R? — || 9(x;) — al ] (7)
M= (5) FH a =1 a; P(x;) ﬂ:ﬂ Mercer #%R$E X K(xz, z;) = ®(x;) P(x;) A5
||0(x;) — al|* = Zlalaj (2, xj) —22% (2, ) + K(x, x) ()
B (8) RN (7), ﬁ%%b?lﬁ—f;;%?b
flz) = sgn[R2 Z a0 K (x4, xj) —|—2iaiK(xi, x) — K(z, ) (9)

Eﬂﬂfﬁi’iﬁ@%%ﬁ&%&ﬁﬁ% 0, ARHBRERBIEAT 0, PRI BSR R EUE/ N T 0. Bk s %L
M T HAEETE AL BB ARA P G 0, LW B EAEA SVDD Hig % ek %L.

4 ETESxfHmERERENHEEINEL

ACAE SVDD gyt B4R H T —Fickk TR 3 SR R R R G R A ik LSVDD. 45 & 1%k
FEA, LSVDD (% REUAFER ML RS K (2, y)=exp(—||z — yl|*/0?)) ESEFA SVDD XT#ZIKEPEFA%%J
RHEATERREE Y], RNERET RIS EREA IR KB T, SRS ESEXE. mE—IEA
TERZ— BB FRHSREEERT 0, IBABMA FMESIEES X, BURHEALE PR R ¥ K AE R
A JAFEAR IR, (HAR—PEEATE R DA B E PR R BEER R T 0, MEAHHEAN THESE
BXi, FEHEBHETMSEEXIE ], B KA EREAR R RSITR BT, JRtE
SR R R TR R B AR DR, TEBRE AT I BARMER XM i vk, BRI, X TR kbR,
TEEHWERRWERERG R, BRESHEIREURS: X FIIREYE TESEPIRIESHERE M
EHAGNTCRBER R AR B, TIORE 527 R H M B, A0 T B A A LBAR X A T AL,
B R B A IR SEANTEAE IR ARSI R WS, 177 AT R TUAREAT T A3, LSVDD 4385 & X et
7, B R IRTRERTUR B, WM TIARB X AT S ORAEN, S5 X HZE T SVDD 2225k
RS S K B, &5 456 MR E S XU & B 2 X ey B R AR A B 55 B o0 BB UK
ARFATHM. LSVDD Fksr =" 0B, HOWMEEmE 2 Frs.

F—PrB X TRAFRENIA i(i=1,2,--, c), 725 SVDD #1752 5], SRAFE I i B
Bl M;, FiH R a FEARTE A R s A L fE, 4&%—@?&%%@?%@&%%@@ :

BB, MASE—MBRYCK REER S S E S KA. MR MEARER Z— TR
HIPSRREER T 0, IBABEM T SIEES XS, MR —MEARTER DA IR PR R S EHR
T 0, MABATHMEESXE,. AEESHEGRIEAMEES XS, HREES X0 a4
PR B R IE T IE TR TUR B . A SCERIECA RN F-socre JRYERFEIT R F-socre {ERK TV
F-socre G/ J@YE. F-socre WiTE LM 07 o

F-socre(p) = iz (T — 5p)” 10
v Elln =P 1(%2 ‘fZ(DZ) 1o
Hrp, p SRR, c AEMEEEXBIONWEE, n AFLIH « S EEXIEREANEA, fc,fi) RF#
KRR i SRR KIREA o, (R p IE 7, REFFE SRR K EREAKIRE p (HME, 20 3%
Ay i FRESEE KA R p WIE. SRR E R IR A S E%Eﬁﬁb\l_)ﬂ SVDD
MEAHA @ FATRERE ], PR E S Xy FHAHAR Mo,

F=BrE, FIFIBRRERL M ORI S E & KIS B RAR]. Mo MFNAREAS 9 285 EA T B, X T—
RAEA N S —Pr B TR 2R M 7T, ARHEE 2 — D HERER EDSRERBUER T 0,
IR T SRR S XS, BARHEAE M DR B B BB FIARSRE A S8, A SR AE 2 /D > BRI
AR R EE AR T 0, IR A EAL THESE S X, it 58 P B2 5 B S E & X R Mo
HEATTEEL, BObRUEAL 5 A B 8 XSy SR bR B (B B AT R AR R AR Y 28531
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LSVDD (Local Support Vector Data Description)
AN VGE D, AVEL c, WiAHE T, BT RE v, SR SE o, SVDD ik
Hth: REER L

1. begin

Phase 1: SVDD %3], Th - FRE

2. for class i = 1 to ¢ //c JEINGREAFRIZRAEE
3. M; = train(SVDD(v,0),D(i));

4 end for

Phase 2: $E&EEXIHE

5. for class i =1 to ¢
6. for class j =i toc
7. Do;; = findOverlapRegion(D, M;, M;);/ /BT & XKIsHAH &
8. end for
9. end for
10. Do = 1<.U‘< Doi;;/ [MESEB XIS IH
<i1<jg<c
11. As= attributeSelection(Do); //J@¥EERE
12. for classi = 1to ¢
13. Mo; = train(SVDD(v,0),Do(i),As); //MESESXIH2EE>], Do(i) i Do ¥ i F5kEAR
14. end for
Phase 3: T
15. L= predictLabel(T', M, Mo); //#|FH&#E AT
16. end

2 LSVDD &

LSVDD B7eifiid HRHAI SRS E S X, A SEEXEHT RN, REREEEXEN
FHHREEE, NIRRT R% 10 Al AR AR ARLEL. (b LSVDD & TR AU SR s 2RAEA M iy
S EE KRS RIEEREE, FRRET RIS TIRGH ISR Mo (MR TERZ IS EE XS,
A HESE R XA Do IEUE A LSVDD 59k, Ui, ATBCEEUREL b S S XK E B LR
B r ENIERE LR, SRR b SE S EE XSGR T BE » BRI RIEXTiE
REER G WS E B KRG S RBRL R EE & X, NI CSVDD Sk b B vEAE R, @it 5
Zend RHEALE AR B XIS 5 BRI ) SR bR TS A B KB XA AR T TR 5. AR S5 i o S BR Y
LSVDD SEAX S EE XTI HE.

5 LGRS =1 S—
SEI A ARG, 4 BITEDT LR UCT $idigs b ° 2, g0 e
HEAT, FPE SRS Tax $RAGIZE MATLAB RIS | | o°Pe @7 &

Pl Data description T B4 181, s28bs@at 10 Hr3c XKHE ° 8 %O N f+ o % . ?:h

I RRAES KRR S HBCR I S
5.1 {HE%IELIE SR ST

WS H e T E BT LSVDD SEARH SRR, o 9.
JEW] LSVDD $i%k 5 SVDD HyAf He RS A RO R & ‘ = ‘
HS XM KM, NS RAHIRICR. LRTHE 3 WAESHEXENHE

MBI SEERLLEE v BT i F Y i e 2

K(z,y)=exp(~||z — y[[*/0?) ZH o, BUEX S HI [0.01,0.1] A1 [1,10], 24551 0.01 M 1. REEAF
SRERFEELRIER T Data description TRAFHIBIME 0.05 1 5 ENSEEIE. (A — 05 HEL
FEHPIA banana BHHIREHM, HH0H10 1 M 2. ENTRIFEMSERN 4G4, G 100 TEE,
50 A2 1, 50 A2 2. BRI 3 .
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MR EENELIRM AN SVDD A LSVDD 53k & 4(a) BXHEENIMEAT SVDD 2 2])5 3k
PR ISR 5 18] 4(b) J& LSVDD iR IS EE XIEUE, XS EEX A I A E—P 14T SVDD
A )RR S E R XIS N 4(a) FRTLAEH, SVDD BTG5S Ry s X5
HEFFEEENO. FILTCREFm 2R B AR, i SVDD S-SRI A REE TR 7, B m THAAR
KT HHBLUREE; T LSVDD ARChE TS EE X, Je S EE X T REE A, f15THS
HEXIHHIENT, ERmaFas] T R r Rl .

_ o
o +7 T—E\\ 1 S
. // + e} 8
o %Qj 08 a 4y \\ o 2
?° °%o P H \
6} % /i e i+ + -
g ? T ®© v r 7Ty TR
o [¢) ; : L T - s ~.7© o
] ! Tl + - /*/ #L% + N
© \\ + ++ + /jF’/ | ++ \'
o o AN s EA N J
007 [ Moo 1 AN v
Q 9 o 2 S 7
%0g ~__ -
(a) SVDD FRFFHEHRILA (b) LSVDD RAFHIBESE B XIRE L 5

4 SVDD 5 LSVDD ¥iBihREEE:

FoMFEEIREHEARESH AR EREH | |
— %2 DX 35 P IR AN [ 585 B8 2 59 43 A W BRHE SR AL g, r o
RS HIH 1A 2, S 1100 M. HebL 10040
# 1, 1000 1R 2. BURSAMITIE 5 FiR, il L

RAREKH, TN ERORAFREK X1 0 o
ERATRKIR LSRN NEE SENGEERE, | .

(ERARRRE T R R R WA /3. o
K2 ERAEEXHTERINEESHNHEE  os T
A, FEREAES XK BB ER TR e 0w %
1/3. SEE R G BIR (recall), #§F (precision), F{H %25 ™, +++ K
(F-measure) Fl AUC {EAFIESTROPI 1R, K2k 1 N
M 2 4rRIVER BARKEHATIEYT. Hd, F{H =(2x

B < KE)/ (B + KE); AUC & ROC (re- 5 HAERTAKENHE

ceiver operating characteristic) £ FRYEA 2, H

HE—BKTSHFT 0.5. XFF AUC /MT 0.5 #, @K ROC MiZe¥5 it AUC. AUC 8K, 732888kt
TE2KH 40 RS FE R, IR e RE AT U9, tiF SVDD 3RS A 53R B BB AR R IE AR AR K,
M AUC A2/ T 0.5 BUEDL, BT A JCR FUREHURE Ak R 2 1201,

# 145157 SVDD Ml LSVDD FATERA RS HEIRE LN EME, B KA &9/
SR BARR A FR EINGREAANEL, FRFR R PR E R E. RPH R, P, F A1 A 43 50103%
BEFE, K, FEM AUC. \3% 1 W4 RE, TR AE S EARN, TTIRRXEEE 2, B2
H2 1, LSVDD #EA . SVDD F{FHy 2858058

® 1 SVDD 5 LSVDD #HAERTRAKER LIERILE
SVDD LSVDD

el

R P F A R P F A
1 (1: 100) 0.870 0.641 0.678 0.855 0.920 0.658 0.763  0.942
2 (2: 1000) 0.578 0.872 0.697 0.593 0.699 0.961 0.775 0.949

5.2 UCI #8508
ARSI H A T Bl LSVDD $k7E UCK SERrBESE L 808, MR A A B, BE, FE
M AUC YENEIRBUSON TR, BraE80E 0 B ARISGHATIRY. B UCT B PV 6 AN, Hr
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fiEhne 2 frzs. HAf, Breast-w ZRAEMBR T F7ERIESIGH) 9 IFEAR, Glass BRAEMBR THAL T 20
WA LB SLESE T SVDD, CSVDD Ml LSVDD, ZREH SRR 28 v M o BUEX
53512 (0.01,0.1] A1 [1,10], 25510 0.01 A 1. ARFEAF SBUER) L HL5FIEI T Data description TR
FEHIBRIME 0.05 Fi1 5 SOVEANZRL v Al o BI{E.

*® 2 AR UCI BiESHHIE
Bk FEARL Bl JRHERL RREHAR /I REA

Breast-w 683 2 9 444 239
Tonosphere 351 2 34 225 126
Sonar 208 2 60 111 97
Balance 625 3 4 288 49
Glass 175 3 9 76 29
Vehicle 946 4 18 226 240

3 4 T B RAVAE 0 RERE LIFIrEE, HhEdRES KA T ErE SN E R
KA NGFEARNEL, MR RAEN NI E D B F. R 3 BEREERE, TR 2]
A, LSVDD fe4ick S B H, SVDD il CSVDD G5 HAOR, FRLBHERE . F IR AUC JEA
845, IUAE Tonosphere FHELERZE 2 FFE4 T SVDD 1 CSVDD. % AR AP LSVDD 5 SVDD
M1 CSVDD A M, FEALTE 3 24 W] F A AR AR R Y A R T A8

x® 3 HHEAE—HEKIEE ENERIER

SVDD CSVDD LSVDD
Bnge
R P F A R P F A R P F A
Breast-w
1 (benign:444) 0.704 0.882 0.780 0.703 0.861 0.839 0.843 0.697 0.865 0.858 0.861 0.887

2 (malignant:239)  0.406 0.959 0.564 0.936 0.500 0.892 0.811 0.896 0.933 0.875 0.907 0.951

Tonosphere

1 (b:126) 0.694 0.278 0.396 0.315 1.000 0.359 0.523 0.877 0.937 0.412 0.569 0.908
2 (g:225) 0.795 0.816 0.807 0.791 0.304 0.933 0.529 0.828 0.412 0.941 0.656 0.808
Sonar

1 (mine:111) 0.691 0.470 0.553 0.501 0.607 0.544 0.561 0.578 0.609 0.562 0.566 0.589
2 (rock:97) 0.832 0.471 0.599 0.558 0.535 0.576 0.546 0.580 0.747 0.594 0.623 0.606

® 4 HHEASHERESE ENERILERR

ol SVDD CSVDD LSVDD

R P F A R P F A R P F A
Balance
1 (L:288) 0.726 0.367 0.424 0.773 1.000 0.420 0.513 0.879 0.802 0.548 0.544 0.905
2 (B:49) 0.557 0.715 0.571 0.544 0.479 0.816 0.582 0.710 0.591 0.923 0.608 0.783
3 (R:288) 0.584 0.739 0.610 0.778 0.544 0.761 0.639 0.913 0.542 0.785 0.677 0.915
Glass
1 (float:70) 0.843 0.564 0.671 0.768 0.586 0.647 0.625 0.751 0.886 0.692 0.759 0.831

2 (non-float:76) 0.882 0.487 0.626 0.464 0.652 0.659 0.653 0.519 0.695 0.665 0.682 0.725
3 (headlamps:29) 0.733 0.341 0.429 0477 0.900 0.698 0.744 0.881 0.900 0.739 0.776 0.905
Vehicle

1 (bus:240) 0.368 0.256 0.304 0.659 0.472 0.334 0.416 0.801 0.472 0.334 0.416 0.801
2 (opel:240) 0.498 0.449 0.470 0.401 0.516 0.654 0.592 0.630 0.516 0.654 0.592 0.630
3 (saab:240) 0.785 0.256 0.411 0.438 0.564 0.383 0.513 0.652 0.564 0.383 0.513 0.652
4 (van:226) 0.300 0.233 0.277 0.488 0.316 0.509 0.381 0.905 0.316 0.509 0.381 0.905

4G T S0 RARAEZ 0 IBRE LR PR IEIRE. AR 4 WEREIRA, TEAHZ RN
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i, CSVDD F1 LSVDD #LTEGLl T SVDD By 2808, wE BRI A 24280915 BEA B T4 w70 28584
. A LSVDD 7554 Balance fil Glass LR EE, F M AUC {E4 KB4 KT CSVDD WIMH, vt
H] LSVDD XS EH S X Sry b FE A A . TEBAESE Vehicle |, LSVDD EA 5 CSVDD FH{RIH 43854
R, X T EHE S E S XD, SRS AR IR, LSVDD MPEIr e i E 2 AR T3¢
% CSVDD, UiH] LSVDD Gdem T #a RTIMBCR, TEALTEZ 4328 n] SR B fe e i 7 A 28 Bt
BOR.

LA I AT M B AETE S B 200, IFEANARREM A, AT R R AIE R — RN, T
HAN R G IEH TR, 4 TR LSVDD 755 BA 28R Ly 2B80R, ASCH 20 B8R 4E
BME EARTE 20, AR R 20 BB RET I —RIEA S M B, HMREEAIEERE. £ 54
H T &0 REIETEG BT 220 REIRE LM AN RE. W3 5 WEERERE, 7Ef5 EAT2EN
T, HA7E Vehicle $iE&ER2K 1 L, CSVDD H1 LSVDD M5 HREIE/NT- SVDD. HAthiEri T, CSVDD
A1 LSVDD ZMETBELAT SVDD M43 28880R, UHAZER EAZZEAM TAMFAIEEREMEERFET
SRR, #—0, BT B 2R S TR, AR LA ARG, E A5 A B X,
H It LSVDD B & P AR TE L4 KB FEVE T CSVDD. X1 Hi LSVDD GBS A S0 A& B & X1,
HATACEE, $E5(E EAR T2 T BRI RBCR. SR EERE AT LURBL, LSVDD H7E Glass £
PEEEMZE 3 By AUC {Ef44 T CSVDD, 18 LSVDD 7E(5 B AT 2IEN N HAEA SR = A TSR

x5 HFHEEEIATLSHERKIER EMERIER

Sl SVDD CSVDD LSVDD

R P F A R P F A R P F A
Balance
1 (L:288) 0.726 0.367 0.424 0.773 0.822 0.415 0.458 0.834 0.787 0.481 0.516 0.890
2 (B:49) 0.557 0.715 0.571 0.544 0456 0.799 0.517 0.536 0.533 0.813 0.592 0.546
3 (R:288) 0.584 0.739 0.610 0.778 0.525 0.706 0.596 0.794 0.502 0.771 0.638 0.803
Glass
1 (float:70) 0.843 0.564 0.671 0.768 0.577 0.610 0.589 0.755 0.700 0.684 0.695 0.769

2 (non-float:76) 0.882 0.487 0.626 0.464 0.630 0.652 0.643 0.485 0.681 0.657 0.669 0.608
3 (headlamps:29) 0.733 0.341 0.429 0.477 0.837 0.501 0.642 0.878 0.895 0.594 0.686 0.837
Vehicle

1 (bus:240) 0.368 0.256 0.304 0.659 0.269 0.227 0.238 0.391 0.335 0.232 0.273 0.442
2 (opel:240) 0.498 0.449 0.470 0.401 0.507 0.584 0482 0.470 0.505 0.632 0.577 0.508
3 (saab:240) 0.785 0.256 0.411 0.438 0.526 0.312 0.423 0.478 0.541 0.378 0.494 0.517
4 (van:226) 0.300 0.233 0.277 0.488 0.291 0.415 0.246 0.586 0.304 0.456 0.319 0.661

Zi LPrid, LSVDD il Bt ik o] LA R BRBR A 454, FF SRS E B X, $FX IS E S X
HEAT R EEAE ], MR EEXEERAS, FitS SVDD M CSVDD #H HLEA FEUFHI#A Ik
R BMETEREAERNEI T, LSVDD S SR MM Kok B, X EZRPFAE EAZ 2B T
AF B PR R A AL, A 55 B iR f - E 2 ES. SRR, AR
LSVDD FIATERH A 2o Tl LA A8

6 5k

ASCHRH T —FhEET R SCRF A SRR A R BUNS% LSVDD. LSVDD HJoAIf] SVDD Hik
BEATRLIEEE ], FRRIBME S EE XK, RIFHM S E S KEOR AR INE MR ITRIEIE, i TE—
SRR Y], BRAPRERE I RBADI A ISETH. LSVDD He4iHy SVDD Sk T T
J&, JHgpe T CSVDD TEMESE B K ISR AMER M. SLe 45 R 3R], LSVDD SEABGE 5
PR FHRA, 8 T RA R, JF B EAE 20 TRABEECR. RRIFTR A EEF
SR PR R B AT HE— RS, UL LSVDD iRz B, HE— 4R w0 A T I HE R .
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