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Airport threaten degree evaluation based on maximal deviations
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Abstract: The threaten degree is the reflection of the integrated countermeasure between menace side and
anti-menace side. The menace affects more targets simultaneously. The menace is not equivalent to the sum of the
threaten degree which each threat attribute possesses. In view of the facts, the aircraft threaten degree attributed inde-
xes are constructed. After giving an ideal scheme, the attributed weight distribution model based on maximizing devia-
tions is built, and the threaten degree evaluation model about one aircraft to one-target is constructed. According to the
most favorableness, the models for one aircraft to multi-targets are given. After accumulating and normalization, the

paper gets the airport threaten degree. The example shows that the result can reflect the threat of airports accurately.

It also verifies the feasibility of this method, which can be used as threat coefficients in fire distribution.

Keywords: airport; threaten degree; deviation; multiattribute evaluation

0 35

— PRAR I R HL 7 R o S B T R Y
X5 HUAAS B BEAT B Bl IR AT 4 AR L. DY
HLS W B AT P BIL o W JE ) 42 R A BLAT BB R T
HUBR P JEE A F2 2 3 A5 [ J T« — R T M 4 b —
8 ST ) DR SR B M A — R IR BE— H b HE R
J7 30 7 3k B2 XSRS K KB % D-S R4 B S
B 22 @ R SR A L DL 0T A L R A R
AR R IR R AR M 22 B/ R BOE T T
FEAR F R RBOET A TR R R AR N A 3
AR OB A B OR B A S N T
251 ROR M B S AR A R A =R B e BT SR
ST FF A 52 X AL ) 0 P L AL S B DA

il

i HE:2010 -07 - 23; {&EBHH#I:2011-01- 10,

WORT 5 — Pl J7 i 15 25 2% i A B W JBE A op IR T Bk
B AR LT WA AR AN L A 5 8 H bR AR
B 2 R R ML £2 H bR TR S R W B4 R A A A
KU A E SN S5 . WL SCEA T A BB LR
TEARIR R VHESL T AT AT B E SR A SR L 5 5491 46 ik 1R
T A IE B PR A AT AT

1 EARFEE

JE P SR AR 1 T 2 2 T B W R 3 R T S e
RE T ) S (R B 5 B 2 22 1) B9 AL i A TGRS DX of T
WX 22 A H AR SR . ML W BE VA RN R AR T
il MBI T 2 )2 J2 27 5 - i 445 I A HL 3 B
g . RARSCBLE BEANE

ST LR LR P AT b A . AR A

YEE B ARS8 (1983 - B WL WF 5 A, EBEWFF I 10 8 T AR A S i B3R . E-mail: xujiaq02@163. com



5 8 ]

I A - T8 25 A O ML 37 B T A

+ 1817 -

X S ALY Ja A AR AR 5

FE2 FSHL— F AR B PG . R L
JEE T A A FE B G 5 SR R R i o U R 0 S 2
RIEAESR G J PR AUEL , $2 6 SR BB AESR H B AR AL XS B0 H A
JP B 5

SB|3I P2 HAR R B A . IR A
JE TR N A5 B SL X 22 H AR U

FBA PR VR . AR SRR B R
LI B L 5

S| LHIE A . 5B 4 SR T L
I U — AL A5 A% WL O . B S E 1 R
(O )
2 AR, B
A B AL ’
ﬁ TR b
A e P B B
i [
A
i S ey X A
R RHBRRI [ SR Rk
e | S R
¥
BEAERE | L e
L P L

|
supi R | BAAaR

FRBMIE A
| -~
WARHLRT R,
SABUEBBIE |1 1y i e s e e
TEAl —
| —
*
ZOGETE || o e ot
W | =

BL o WL B B Al 0

2 BB EERS T

2.1 EiiEHRaE

WAL AL S BE 1Y) T 22 AR I L R BE R S L
PERE HEA K 1A G U BUI H AR R A ] gy, Sl B
B P feJm ok AR AR €SS BAREE B AT K
A58 B T 4 B 1) G T o & WsF )+ SROL AT R IR AR R
i CATEF D  H AR 68 7 5 45 17 K 77 8 P A4 ok Ty 2R B
KIJATEEME K I 2E 878 ) K D) S e a5 B Al O B A s
(R Rv i L N UTEE: DA I 4 AR L E AN |- 4R
Hrtb BERe, i 2 Fros . LlRiEhea i )e o (8K
I R S R g L 0 S P 5 A ) i (B /S o R B R L R
SRy A e S Pk e i RT  e Je  pR R A A

I ]
[morsieiea )| [Bordonssts]|  [2or Bassikc]
1 | T
% Al [] [x] [%] [2] [=
13 w0 | o] 7] [
I | [ [ (2] (ke
[ RENDIGRS
A, RE| |B.| |HE| |BE| |AB
71 B,| || |
A, B,| |Bs

2 RO R W B P A

2.2 BMBYBBESWL

B 5 8 M Ak B8 M AL TR 43 02 HEAT R W B PE AL 19
ARHER A, AL A, T R X={x .2
oz, S RTEE I U= {u sy s vu, ) B8R BRERHLES
JUBHXNEATE AN B EHMETRR AR, ((=1,2,
ceans =1,2,0  msk=1,2,,0) . PRUELT () v NEL
LA BV w, SRR TTH & A BARTEAG L RE .

(D) ®ATHEE ATHE B EE e

AT R RAT R Ky AT K BT RE ) L KT
SR 3 RE 0 A P K SR W TR e 3K el i A 4 3
H s B 2 W 4 L 2 3 K B e o (S 2 00 AR A A 3, 1
H MR BEAR /)N 1 gk M B SR i B R 4RT A K BY OE A4S 4y A

FIR
0, x<a
ulx) = , @)

1—e (%) s X >a

K .a o 53 B R HEARSBE FREAR 7 22,

(2) Bizshes Piskae ) B E R IRtk

X B 25 G ) WPk e U 1B e 0T L ELAR B AR b R
T 4 g ) P R R, L B R AA) LR Bl . 2 R
PEAE /N TR —BME o) B SO ALH 8B R 5 2 8 M
RFHE—BUE a. B BURHLIL-F A BER BB KB H
B TP E Z M, 2T B, ILAr, B SR8
B EC AT i /)N BLUE JE 23 A 7

1, x << a
ulx) = %*%sin azzal(l‘ial ;Lag)’ a < x<a,
0, x =a,
(2)
Hroay i ay 43 5 F R TR 3 7 BB BE B K 5 de /N I
AT

(3) kLIS H AR s A

L H bR B RS B ORMLRE 15 B A AT
4T R 4 TR 8 DR T OB R A R A IR L 5
PR AN RS 5 2 2 U S o SH R R T FEE SR Ji EE R K
AT AR

JO, x < s

u(x) = (3)
1] s X > So



+ 1818 -

AL TRSHETHA

433 %

Ko R R s MBI 53 BRI E .
(4) FE A H A5 b il s P 14
BB H A5 LR P S5O B GT WO AL HE B e T H A
AR /N R U R
1
x+1

Kb ox TR EMBAFRH .

(5) kH2EW HEERES  HbrEEESE MR

KA H AR e . H AR T S DR B RE h
WA FEE A, Hi BB G A, Miller 9 2% & 16 B3¢ 47 &
BT 1~ 9 G A /N IR E N BN N R R VB
e K K. R K TR M S o 5 RS B S
WSR3 R, A B4 9.7.5 = Ghtdk s B AT g
JE& A A N CH R AR R Y G 4 R R A 3.4.5.8,
o HbRE B MR R — B BN RN AR
9.7.5.3.1 ALK, I BARhE5 R B R T, &
J7 D 2 e e MLAS) R W N L TR T B A O 3 B 0 4%
MEAR AT AR A — i 2E =R 1.2.4.6.8 LR,

3 HSHEREIT G EE

3.1 BERHX R B RE R ETEE

TE A M Al T A B P SR A B R, L RV 1015 A o D
KA ry €[0,1].55 ry =0, BB BRI 38 B FR A A8 5 ER
W s ry =1, UGB SR ALXT 3R B AR AD BB A e . 1R
BIESET I AEBE TR LN A LA =,1,-, D€

R'V,(w)= > | ryw, —w | i € NV, (w) T &4

MULE B %'ﬁﬁ/@ﬁ%%ﬁ’%ﬁﬁﬁﬁmd\,ﬂ H ArAs B
B BB E /S TR T /IR 5 [ B TR T B RN

W Vi ()RR JRIRHLES j WS XTI 58 & A~ H
PR Y B 22 s wy RN SR @ BRERHLER j TS X R 56 £ A Hiw
MIAE , 2 N={1,2,-,n} . M={1,2,-,m}, K={1,2,-+,
L) RUREHS & A ELAR 50 6 L5 3 B2 R 2

Vilw) = EVM = Z | ry — 1| wy (5)

R 4 B9 22 de K0 JEE 3 o 1) 6 86 0 056 T A ) M X H AR

MK, H G, AT T 3 B H AR Dk SR A

Jmax Vi(w) = 22 [ry — 1| wy

im1 G- (6)

€Y

ulx) =

ls. t. wy =0, Ew;k =1
T

d(wy sA) = 22 [ ry — 1] wy Jr%/l( Ew,} —1)
=1

i=1 j=1

(D)
A B wy B SRAR S 50 514 ST 0,88 E X wy,
H— A A AT w,,
Dilr—1
T S )

22"11*1‘

i=1 j=1

3.2 KRWLER B IR

fEGIMAUTT T BA 1F S b an e S L RN F S
5 B AR EBE S A AR B R SR E R F 0. x5
SEBRE BUASFF 3% B SR FH o FR O =i e BRAL IR B . TS
BEALXS 2 b A HAR R 2, () FIBF R B

i (w) = 1— [[ A= ryw, €))

K.Y k=1 0, FoR 5L 5 H AR 80 X FE T 3
TR EBEIE . 24 &1 W 7% Tk LR g i 36 7 2 4
PR 5T . B B B B AR WL R O H bR Ek W B T kR
3 i, B SR SR AR L B AL B L B KA R B R, MR
%A RE 25 R s = I SR, iz O ik AT
HES Y]

= (w) = max (z; (w)) = max (1— H<1 7r,/w,_,k)>

(10)
EHLAHIA GRALECRE R o, WL SR AL BE ] R hy
2(w) = Zz,-(w) = 2 max <1* H(l*r,-,wuk)>
(1D
S A S B AR SR GRS 7] (H_F 3 A SR HUE
MU AER — AR, B S TR A Skl B, H,
SR A BRI B R AR TAS SRL A 0 BB BE L S 0
MR SRALZE T E AT AL EEAB IE . [ B b 3R I WL W S
ZMA AR T MG R H bR B B B
Zenemy_airport (W) FETR o
3.3 HU3A B BT A
BWRALGA 1A 0% L35 B

() (w)

Pt
< enemy_airpor

— Eenems_airport (W)
2 Zenemy_airport(1) (w)
=1

HH 5 Zenemyairporico (W) FE (1D KHL

4 HHISH

WHEH .. W3, 20 H Py P, Py R, Bl
R MAE I T, T b T 8 48,1, 10 28 Wl A
PRI T, T, Horfr T, 25 28,1, 18 4L WL N — 2Kk
ML Js 20 B8, RRZSEMLK X IO T T, BRSO . Al
A, SRJE FERES B (aso) WU 230 R (0. 5,1) . (1,1.5) , L
5743514 10° km/h #1 10° km; B, » By, B, (as0) B K
(0.6,0.15)3C, 4 Cs s Cs (ay »ar ) WUE H9 (0. 2,15 A, (ay say)
HBUE R (10,300 5A, .S, BUE R 1 fras . S0 LB BE oF
i JR MR R AN 2 PR .

AR A7 8 2 R B0 G. AL Miller £ 4L 36 , % % MR
o £ T P R A oAb oR A, A5 B8 — AR RE U2 3 PR .

(12)

Zenemy_airport (1) (w) =

Fx1 BUMBERERESS, 10%km
Pr P, Py
T, 2 3 2.5
T, 1.5 2.5 3

A3 (5) ~ K A, % Tow Ty LT Ji PR AL 20 531 A
wy,; = (0.15,0. 11,0.02,0. 06,0. 09,0. 1,0. 03,0. 05,0. 04,



5 8 ]

TR 2 - 3 T8 22 S K I WL W L B A

« 1819

0.14,0.03,0.04,0. 03,0. 05,0. 06) 3w, = (0. 13,0. 14,
0.03,0.06,0.1,0.09,0.03,0.04,0.08,0.12,0.03,0. 04,
0.03,0.04,0. 04) , 7E 4 Rl gk o V7 Jag 1 o SRL AT 3 JBE
AT B AR IR ) (B K R AL K B b 2R
P43 Wi A R A8 R, 4 il iy (0. 15,0.11,0. 09,0, 1,0, 14) Al
(0.13,0.14,0.1,0.09,0. 12, 13¢ W 3 24 & P X % HL 2k Wy JEE
SRR, 5T G . WA OB T X T T, BB
BEAR R 0,86 FH 0. 73, M EE3R 2 By, Jy X Ty T, ¥4 Bk
AR A T B S8 T 8 T, EE, HA K

EIL AL

i

BRI T, 25, RBONS L2 T X T, ¥ B 86 38
TR U DX 35 B 3 O 28 s (B S E A R St By 0 v b 25 B T
SRR . R (10 BT, B BE D 0. 86, B H AR N
T, AR AR T BUWBE g 0. 63, gl B AR T 5 T B BE Ry
0. 94, M BARN Ty T Joxt T T, BB EE 34 0, BPR X
Ty T A BB . AR 201D A3 B35 B g W o 1. 39, #lL
Y QW EE SR 0. 94, HLs DI UM E Ol 0. AR 20 (12) 1H —
AL 2 TR 43 51 2 (0. 597,0. 403,00 5 L BH AL
3 H 3R O B bR R R B R R G R A I T R L R

P

IR PSR Sy S T, B A PR k. AR B A A .
F2 BEVWHBETGBEERES
WO RHLERE A Foy kIR B 5 HARFiE C
Ay A, A,y A, Ag B, B, B, B, C, C, C, C, Cs Cy
T 1, T, T, T, T, T, T, T, T, T T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T,
P N 3 3 1 1 10 8 3 3 5 5 9 9 0.7 0.7 0.75 0.75 0.85 0.85 9 7 0.7 0.50.60.9 2 4 5 3 0.3 0.65
LFJZ 2.5 2.5 1.5 1.5 15 12 2.5 2.5 4 4 9 9 0.8 0.8 0.750.75 0.7 0.7 9 7 0.7 0.50.60.9 2 4 5 3 0.3 0.65
P J; 1.5 1.5 2 2 25 21 4 4 8 8 7 7 0.650.65 0.8 0.8 0.9 0.9 9 7 0.7 0.50.60.9 2 4 5 3 0.3 0.65
LJ,} 0.5 0.5 0.8 0.8 55 40 1 1 3 3 5 5 0.9 0.9 0.7 0.7 0.650.65 9 7 0.7 0.50.60.9 2 4 5 3 0.3 0.65
Pﬁ Js 0.3 0.3 0.5 0.5 60 75 0.5 0.5 3 3 5 5 0.85 0.85 0.75 0.75 0.65 0.65 9 7 0.70.50.60.9 2 4 5 3 0.3 0.65
x3 BSEYERETEERER
Oy RALPERE A o K J1 ke B 5 H btk C
A A, A, A, A, B, B, B, B, G, C, GG C, G,
tn Tt T T, T T, 1T, T T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T, T,
P J10.990.99 1 1 1 1 1 1 0.630.63 1 1 0.36 0.36 0.63 0.63 0.94 0.94 1 0.78 0.30.690.5 0.3 0.5 1 0.17 0.25 0.96 0.4
L“JZ 0.98 0.98 1 1 1 1 0 1 0.5 0.5 1 1 0.83 0.83 0.63 0.63 0.36 0.36 1 0.78 0.30.690.5 0.3 0.5 1 0.17 0.25 0.96 0.4
P J30.630.63 0.36 0.36 0.5 0.97 1 1 1 1 0.780.78 0.11 0.11 0.83 0.83 0.98 0.98 1 0.78 0.30.690.5 0.3 0.5 1 0.17 0.25 0.96 0.4
ZJ1 0 0 0 0 0 0 0 0 0.380.38 0.56 0.56 0.98 0.98 0.36 0.36 0.11 0.11 1 0.78 0.30.690.50.030.5 1 0.17 0.25 0.96 0.4
th 0 0 0 0 0 0 0 0 0.38 0.38 0.56 0.56 0.94 0.94 0.63 0.63 0.11 0.11 1 0.78 0.30.690.50.030.5 1 0.17 0.25 0.96 0.4
4 A island blockade combat[J]. Fire Control & Command Control ,
5 & 1B 2005,34(3) :136 - 140.)
. N N [ VNN 51 2R A A R S ML 4 B2 i ) 5 58 52 H A g i
LA A 0SS R gy R T TR
. - N § . h TELT ] RGE g 5 58 Bk, 2007, 5(5) « - 140. (Li s
B 00 DAL B8 R 3 o AR SO R U A e R T . " W L X M bl The multattibate of ;
) AU - _iang W, Liu . etal. e multi-attribute of menace of tar-
WML B AR A 1T R B B B R L RN 2 A < i mid ¢ ballistie missile based ] deviati
. . . I gets in midcourse of ballistic missile based on maximal deviation
Fr ZHLXT 2 B AR B AL AT B L& JZE T, g ar ar A7 A . L ,
. § . _ o method[ J]. Systems Engineering-Theory & Practice,2007,5
0, 9L €5 32 AR 7 25 i
R 3 R I — A SR . : : .
AL B BE - O 80 AT UF — AR ffe - DA T B0 7 5 1L 47 [6] Gonsalves P G, Burge ] E, Harper K A. Architecture for genetic
N i B > 44 > Y BB A Sl
BE A KTy ﬁﬁa%{" Wﬁj ° ﬂ“%: 5 R AR W15 15 e AT U algorithm-based threat assessment[ C]// Proc. of the Sixth Interna-
i VI oL 4 [SgpEe ) s e 4% —
SENLG P » o] AW AR 45 BUAE B K gl GE AT B AR tional Conference of Information Fusion,2003:965 - 971,
R o R o -
R AT iR [7] ER %KL, JET LSRBF #0289 4 19 7 i H AR BRI 37 (17
p RS o 1IN . :43 —48. a s Ji °S. a
& E STk WG 545 41,2007, 14(4) 143 — 48. (Wang ], Jiang C S. Target

[1] Zhang C, Su H B, Hou C Z, et al. An object threat assessment
method based on indefinite multiple attribute decision making[ ] ].
Jowrnal of China Ordnance ,2007,3(1) ;39 —42.

[2] Okello N, Thorns G. Threat assessment using bayesian net-
works[ C] // Proc. of the Sixth International Conference of
Information Fusion,2003:1102 —1109.

(3] 256 . WRSFJ8E. 5 R M 48 A AR 5 0 UM HE P B [T ). S
T2#2,2003,24(1) ;78 = 81. (Huang X C, Chen S Y. A new
model of threat evaluation involving qualitative and quantitative
objects[J]. Acta Armamentarii ,2003,24(1) ;78 —=81.)

[4] Sl 5 R . B 05 801 SO0 5% B AR 0 (8 HE 7 19 P fb A LT .
KI5 H . 2005,34(3) 136 — 140. (Guan J, Yuan S L.

The optimized model of artillery target value sequencing in the

threat assessment based on LSRBF neural network for air com-
bat[J]. Electronics Optics & Control ,2007 ,14(4) ;43 —48.)

[8] Gonsalves P, Cunningham R, Ton N, et al. Intelligent threat
assessment processor using genetic algorithms and fuzzy logic[ C] //
Proc.
Fusion ,2000:18 — 24.

[9] 4B meBk. 25 75 XX 4545 B b RE MBI R g 50D K
Y E PR B R K2, 2007, (Zou C L. Designing of air XX

command automation system simulation training system [ D].

of the Third International Conference on Information

Changsha: National University of Defense Technology,2007.)
[10] Kulak O. A decision support system for fuzzy multi-attribute selec-
tion of material handling equipments[ C7 // Proc. of the Expert
Systems with Applications ,2005,29(2) ;310 — 319.





