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Multiple Attribute Evaluation Method Based on Multidimensional Cloud Model
GUO Rong-xiao  XIA Jing-bo DONG Shu-fu LONG Men

(The Telecommunication Engineering Institute, Air Force Engineering University, Xi’an 710077,China)

Abstract Considering multidimensional cloud can describe complex fuzzy concept,a multiple attribute evaluation method
based on multidimensional cloud model was proposed. The concept of “attribute conceptualizing” was introduced and
each attribute was described using one-dimension cloud. Then, the multidimensional judging clouds of comments and the
multidimensional attribute cloud of system were established. The evaluation result was achieved by comparing the simi-

larity degree between the two kinds of cloud models. The experimental results show that this method can realize multi-

classification and ranking and reflect the influence of each attribute on the synthetical evaluation result clearly.

Keywords Multidimensional cloud model, Normal cloud model, Multiple attribute evaluation

ZRUESGEN S —BORIHES—H, B2
EE-ERTHEHEN AR . A TEREVASFAE
—xE B P RARHEE N2 AN Rk U 4807 X ok
B, ERE IR P EER S S HEBRFRZ ML
BN AR . A0 R AL B R R A R, — L
LASRER PG 5 BRIR GO B S o I

PR et BRI B RIBEYLTE: . ZEERIS TR
B HER b, ZAERX AR E R —R, AT
SEEES SERREZ MM HRBS. XRI2, 3 AR FA
B T — 4 R — S AL SR 5 RN B R P LA
ER G SRR YR 208, {5 i T Rk R A E B E R A B E
M, FEASX T IR X F B A BOHI & B 2R 14 B R 5 SO
(4-6 it ZMES LG TFH (BRI R A 4
I7] 2 A Y st A 7 654 [0 5 SRR (7 st 1) = B EE L A 2 3
d A A SR AR TR S i v R R
Wiz 2 5 O BRI TR — R A 7
A EX TER AT B 2% AR R SCER(8 1
H T B R S ARG R A T Y BRI, ERR
% B R BRI Bl H W RS T RS MR AR E
BT ST A o 38 (R 0T B R R TE A HE PR IR 4 B A b

FI B #.2009-12-23  3&4% A #1. 2010-03-09

BT B ES 2 ARV SR B AN ER L.

Bk, A e BRI EERE b 4R I — PRI T 2 4
TREENES TN T, RIS T ERAA T REREKR
B2 ERZRIEENER, B L BERERE AR
B AR RS PRI 45 2R, UK A E 7 20 Y
PHEHER , AT 0 2 8 P45 & PR MR IRt — b B BT 5 B
BRI

1 ESm#ER

SEAEMHBRESTRAINE NSRS SHERTR
ZEMABRERRRER, 7EARBESH SRS
X, ESOMESESRBERBHMEEEXAEE TES
ZHAEEEHNELERD . Hit, EXAZC 280N AR
HITEHTRE,

L1 —#®ESR
BUR—MRBU={(z}, TRU LREHHEE,UPH

R X T T HRBE o B—RAREB KBS H

Wﬁ?ﬁ@?g[o’ 1]’£‘%})’\ U @JIZI'EJ[O,IJB@BJ%%» B #:U"
[091]; VIerl‘_’flo %E"J&?ﬁﬁﬂa(Ex!Eanz)%%ﬁ"
E, RSB b OoE, B S a0 E R

A CZBRTA B ARFF BT R0 B (20097M8001-1) BT B

AR 1981 ), &, B, FEBGE A B E S W AR 1F A , E-mail; lzstella26 @163, com; MK (1963—), B , #B  HL-480F, T &
PRI MAEEBERETES L4, EREQ71—), B, BHE, TEM R F R vEEMAMNSHA; 2 1701982—), &, Et4, FEHRY

T6] Ay P £ B 2 FA

075.



EVEAE SRR, B AR SR R R P e B B
H, g PR A 0B 48, RO R B e v B B, e I W B L
Atk E e e, S K. fUR E, R 2 o M EER
Hilh 2t MEC(Mathematical Expected Curve) 512 .
(x—E:c)Z]

2En® W

MEC<{x> :exp[—

1.2 B%EDSZE

BB B2 % A, Dok R 2 e
&, BUR—AmBERBU={x1, 2,2, TRU L
FEMES, UFRMITE (@, o, o) MT THREE 4
B—EARE MR S RELE BR

2:U[0,1].V (@ sz 5005 2) €U (a1 52 000 1T )

BISHA B R, W m EIER S A 3m DTSR
IEEkHiiR: (Exy, Em, Heyy Exsy Enyy Hey y s Ex s Enty s
He,), H% ,Exi,Exz s+ yExn A ,En»Eng s, Ena A
1%, He\ s Hey » -~ s He,, M. SR ES=HECHHEER
T MEHS(Mathematical Expected Hyper Surface) FFEN :

MEHS Cxy sxp 5% s X ) =exp[~—é~t§(i};7§fi—)z:l 2
1.3 SHAEER/ERE

T RE R = XA 8, WG IE [ = KL & e
TRER., EHERERUHREREERT T mEE
B, HEHBRRERNZZESEENT .

DHER EADLU(Ex sEx sy Ex,) R E ., (Eny, Eny,
s Eny ) N7 28 m RSV 2= (1 20 2o s Tm ) 18—
1,2, ks

DR EDNLL(ER s Enyy*++y Eny ) B8 (Hey , He;
ooy Hen) AT 220 m BEIESHNE v = (01 yai0 " Y ) 9 1=
152,00k

m L — Y
/u,~=expl:‘-%~_§l(zt yfx) :l,i=l,2,"-,k,#/q‘r\(xu
IR ETE.

2 ETHZRBNEEENFTE

FERNFERARE RESBEASIFER T HERE
B, FE UL ELRE ST A RAFIE X N B RS IE AR
BARBHN S %S A ZREL BT L = HAARIRER BT
M.

2.1 EF—#zERHNENERL

WIEf BHER U={u suz, st} , RIE L IR TR EHIT
BERIGR n N ERWBH v BFENER Vi={vi, vz,
Un b o EERTEARAE, BT FOR N RRE OB — 4
FEARVER = Tl ) = S A 3809 44 Y % T8 kX B T 2% 4 9P
ENESZER, BRI B, AT BT
Rix

it 1 FEBREMTHESRUREGEEMIFESER R
FAMRRIS ICTFRER V="{0,u, -, u},

B2 SBREMNTEEIEENRSSERYFIES
SRR, EHEAR w XN T PR o, MEEAIRR K Cy (Exy
En; ,Hey),

2.2 BHEREBIMEN

Bz RSB U R, z; (=1,2,,m) ) x; B

BB K A AL A AL BB A
o« 76 o

KBE . RBRILPWBERMEICH p G=1,2,,m),

FEERREREN THEHMSWHEEE, XK
615 F R TR R A i M ) AR 1 Bl R A 1, R 1k
RYE BEXT TN AN BOEEE T EX.

EE)‘(1 &#IJXULFjﬂl‘Jf*ﬁﬂi%ﬂ:\‘ﬁ Cij (E»Ti)’Enij’
He;) % Ex} =u; * Ex; Enj =py * En; »He) =p; * Hey »
WI#R C; (Ex; vEnj sHes YRy x; B“JBHZ",

M ERE NI IBAI L 3 WITRBE R T LR
# C (Exy;* s Eny;» Hei;» Exs s Ens;, Hes; » Exyy s Engy
Hen ) RENEER o, WBHBH R, LU, BT «
ST TFIFE v; (=1,2,, DN =BE KN C; (Exy, Eny
Hey) 3E A 2. 3 WITRE RN n M B R ALK G
(Exyj sEn; s Heyj s Exz; s Eng; s Hesj ot s Expy s Entyg » Heni )R v
POITA: JRE 2232 2 Pt
2.3 BETFSEZHBNEETN

KRFEBHECHLBEAL R AE S04 1P e TRk A
B M T E X

EX 2 WHAZHRBYU RN C (Exj,Eni, Hej
Ex3; ,Ens; yHes: y+++ s Exyy y Eng; » Hey ), VEVE v )25 4EVEH]
= H C; (Exy; s Emj, Heyj s Exoj s Eng s Hesjs *** s Exj s Enty »
He, ) #7 k; JC; " X T C; BIARMUE . HE BT -

N;= {(Ex; —3En; ,Ex; + 3En; > } N
{(Exy;* —3En; " ,Ex;* +3En;* >}
M; = { (Ex; —3En; ,Ex; —3En; > } U
{ CEz;* —3En; " ,Ex; " +3En; " )}
WH o BEZSEWHZMHEUE BRI HEKR
B, M R PEE B R . IR, ARSI (E L W] 34T
HEPHE T A RBEA R TEN 2R HEF .

3 XBIGH

PIFEE (S M el SEHE TR B, (5 W T SRR M 4R
BTN WA TS R R 3 T E . BRI
HETIFMEEE U= (ww ey un ) = (PRI H TR,
3 3 o S Y A REE S 349 A BE L om Bk 55 TR )

BEFA 21 HHMEE 1L EERGEERSIN SN R
BAFHIRAE TR EIC R V={F . 8. — . HE . &), B
WL 5 W RBER R, B R A SN & B AT
. HFEE 2, BB AESE. UHEARETR
TR, B AR 1 FR.

(&)

s e T S
04 05 06 07 08 09

ERAETEE (%)
B 1 WA R
ZRBHX RN &R IEE R A M EE IR 1 Fr
3,

x1 FRMEAZHBE
WiE Ex, (%) Exe(s)  Exz(Mbps)

Ex (%)



¥ 0.9 0. 05 2 0.99
8 0.8 0.35 1.75 0.95
—#& 0.7 0. 55 1.6 0.92
%z 0.6 0.7 1.45 0. 89

% 0.5 1 1.2 0. 85

RIFA 2. 2 PR U RAEE A U B, 4 BUE 5 M AT
EHNESAZER., BT ZEHBATURRA=4E
&, UL A [ AR ELE T 3RR , X LA W R SR R E
S P H B R A TR P B T VPR A T AR RS, A
2 i,

0 -
L EE Rl s 02 008 BT ATER

B2 B S
PUEE S R A B SRR A T LR . KA
££54(0. 85,0. 04, 1. 68,0. 9) , Ky H 4> 5l g A 58 1 0 B B 45
R TR AR IE 2 5.

%2 REEIHESR

Bt *BE BE =

0. 85 0. 5904 (0. 9,0. 05,0. 003) (4F)

0. 04 0. 9960 (0. 05,0, 1,0, 003) (4
1.68 0. 3230 (1. 75,0. 05,0, 003) ($ #)
0.9 0. 5449 (0. 89,0. 0089,0. 001) (3F £)

7 1 I 2 SR ETRA B = NSRBI KL
AR GOHEMLE  HHEERINEK 3 5.

#3 HEUMEHESR

WFiE i B —# Bz #
ABUE 0.7591  0.8341  0.8090  0.7826  0.8153

LR EEREER,. AN BYE S 5 BH” X b T H
SHME R, FrUAEM RN 8. R, AMTESRR
eI, BARIKIE (5 N 7E 5L A B A9 15 A 18 2% 1T S M I B o
SER ST W B Tl S A% EE” FRRE B
AIFEE R BB 8 R VEH]

HBAEBEHETER X BA W RR S TEE R
T3 IR T 4> B K 0. 85 F1 0. 04 I, K B =5 4
TEH = A L L L, I 3 BT .

MM EIE R AT LA &, B4 0. 85,0. 04) 54" f
XHRLEITEEI AR B, BT DA S Rt Y. HE
2HHEERER, BHABRERE N HMEEALSEE YR
“U7 RTINS R A LR .

0 6 o4 02 O "‘—.—dyvz”_\—m
B3 AERUE

SGWiE HEEWERMIRFREEE BFERNAE N T
R B SEAR T 2N, AR T 2% S ERHR H
MRMAER ., KRBT —MFHETEZERENLTR
WG A S T IR BB, B SR — 4t
T RAERGHEBEXNE TERIFERNES A, ERL
HIEM = REFSIERATE BB RIFEN SHEFH 7
HEBZIE RGBT ZHERER”, BFEETHBERM S
BRI AR RS & S TN & R, T — PHE 2K 1
A b SCE EAE 7 RAHE R, LU B B Yy
RHEFIEM LR

T AT RS ROEE, Bk P A —E R, MR
AR NIES . MLk b, SXEY
BYEENRE—BETR X EE, Wi AT o R E
HEE., HTESERBE R MFE, B i 7 ik
BEATYFR LASE IO B O — MR B L » DA T SE M o S Bk B ) R
A B, BT — S RIBTR T M E A

2 £ X W

(1] FhE. SEERESENER S FkEEM(D]. Bl ]
K2, 2000

[2] Li S H,Liu H, Wang J L. Research on evaluation method of
graduates’ comprehensive quality based on cloud model[C] //
Proc. of the 2009 ICIA. 2009:815-820

[3] Yan W Z,NiuJ,SuH Y. A Study on program evaluation and re-
view technology based on cloud model[C] // Proc. of the 2007
IEEE IEEM. 2007:1047-1051

(4] #AIC, ZE, XEN BT =B SCH B2 s iy 1 3F
MEEREZE ], RUKEER, 2006,31(5) :423-427

[5] Shi Y B,Zhang A,Gao X J. Cloud model and its application in
effectiveness evaluation[C] // Proc. of the 15th ICMSE. Long
Beach, 2008 250-255

(6] MR+, ZEEHK. Wk shEMrFE] B E5RR%R,
2009,24(6):957-960

(7] ES%%E, T, FHEE SmsEEnEnPOmAEI] SFEN
%4 ,2003,26(8):1009-1014

(8] #kEH®%E.U=.XBA. BESHEEERAZBEFH P HMNA
[J]. b 5TER T k22647, 2004, 24(12) : 1065-1069

[9] Li Deyi, Liu Changyu. Study on the universality of the normal
cloud model[J]]. Engineering Science, 2004,6(8):28-34

(E#%£ 69 7O

[11] EEES, N0 . %. 2T DS Hib§ MEE 7 5 Rk
[)]. #4248, 2006,17(3) : 463-471

(127 kB BB HE[M]. A8 s ERHBCE L R, 2002:132-136

{13] Dempster A. Upper and lower probabilities induced by multiva-
lued mapping[J]. Annals of Mathematical Statistics, 1967, 38
(2):325-339

[14] Frincke D. Balancing cooperation and risk in intrusion detection
[J]. ACM Transactions on Information and System Security
(TISSEC), 2000,3(1) :1-29

[15] #hiEst, R oidt, sk T RAMMWB M P RIERE SR ET]

WAF2I],2004,15(8) : 1150-1156

[16] Stolfo S J,Fan W, Wenke L, et al. KDD Cup 1999 Intrusion De-
tection EB/OL]. http://www. ics. uci. edu/~ kdd/databases/
kddcup99, 2008

[17] Salerno J, Blasch E, Hinman M, et al. Evaluating algorithmic
techniques in supporting situation awareness[ C] // Proceedings
of SPIE-Multisensor, Multisource, Information Fusion: Architec-
tures, Algorithms, and Applications. Orlando, FL, USA, 2005

[18] Sabata B,Ornes C. Multisource evidence fusion for cyber-situa-
tion assessment{ C// Proceedings of SPIE. the International So-
ciety for Optical Engineering. Kissimee, Florida, USA, 2006
(6242):1-9 ’

. 77 .



