ERIE -
2015 42 S

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 37 No. 1
Feb. 2015

doi:10. 11887/j. ¢n. 201501030

http://journal. nudt. edu. cn

hZEREEESBRMERFT X

o oE K A LERL N AL ATAE

(LBGHEXF BLAAIRELLRE, #dm KiJ 410073;2. E5 H3E & T b5 100036)

B AT X AR A AR GO o AN P Al i 1) T AL B L R A e LA M R T 2L T R G
FIARS 52 A B IR PR )RR, 70 04 BT B8 B 5 3 A 7 0k B Al L, S i 1 2% T AR H AR R A B 25 R SRl
SE T RESIVEA A SR H AR XK R BT STRR AR L 1) H ARG ELZR S VR0 71, 951 ] Pareto (5 10 v 2 2T
PRI B A AR 1 FPR AR 2 F AR RO AOME S B B 1 R 5 PR ELHR 7 3005, TRT IS FInAS A
PEM FE 7 6 FHA R 28 DAL T R, R T B B it AR BERIL A RS B A 07 FL S0, 45 RS0 1 3 T4 4

R 25 2R SRR LA AN R P B A 3

R 25 R G0 HAR E SRR R s A S Ve
X E4S 11001 -2486(2015)01 - 179 -08

HES%ES:TP391 SMHERARERD: A

Air defense system modeling and target value ranking
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Abstract: To solve the problem of air defense system modeling and assessing which is partial to determine the nature, only paying attention to

system structure and overlooking entity and relation property in system, some efforts have to be done. On the basis of recent model and assess

method, put forward air defense system model based on adjacency matrix, define capacity assess vector, use the target value evaluation method that

was based on target contribution degree to system capacity and put forward target rank and discrete degree based on Pareto dominance and crowding

distance so as to form Non-inferiority rank algorithm, and use the weighting and cost performance and other network access methods as the

comparison, establish random examples for simulation, simulation result proves that the air defense system model based on Markov logic and Non-

inferiority value rank algorithm are efficiency.
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Fig.2 Targets illustration of air defense system

BRI IR AR B A TE AR S
AR, IR DA BUE L BREA S K] 2
(b) g5ty 7 A TERE L L RE ) 46 45 - 5 1) 44
PRRTY PERELL RE ST, S SR REAL IR L o i
SkHE FHSKAEER S  FORAE D AT SRR
PR RS I 2 (o) g th TR T IO PR RE L K AE
TIEbR AR IEPT A AR R MERELA AR D) 3515
R A OR VA NIAY ()7 A B LIRS - N A K )
TERIERE ) KBTI 45

Kl 3(a) (b) (c) 73R4I T EgggiE .05
TR O RO M RO
RPN LR SN PN R N F S
) (1 iR R -1 8 ERCR)
e, 61 R RIERE i & SR LU
L.

H I 7S R Y 23 RE 1 B L, BB 25 R G
OB S G T R G KB T REMAT R
GMLEE. K450 T=R28THTRA
HRERE . Biz BT ARG a Ny R4t
FATE RS (PR A BUERE ) 0) K 700
IS B L 5 AR AR 4 P D T 2R
QLB SR JE ARG AR PP AL i 25 ERARTERT , X
R PR PPN EAT B o W B S L A 3, T2 R



o1 4] Wz, 55 - B2 RGBS H RO EHER T7 ik - 181 -

Hlustration

| Order | Probability | Priority |

f f i

Relation Type_| Direction | Performance |

DIVHQ

Command

Relation Type| Directz'on| Performance |

| Ovrder |Pr0babilily| Priority |

DIVHQ MSCOHZ—S

(a) $RIEPT - Hik

(a) Command center-radar

Hlustration

| Order | Probability | Priority |

f f !

Relation Type | Direction | Performance
Reporl
Report
DIVHQ BDE HQ
Command
Command
Relation Type | Direction | Performance |

| Order IProbabililyI Priority |

DIVHQ @—© BDE HQ

(b) $8HERT - 5445

(b) Command center-command center

Hlustration

| Order | Probability | Priority |

f f !

Relation Type | Direction | Performance |

DIVHQ

Relation Type | Direction | Performance |

| Order |Pr0babilily| Priority |

DIVHQ @7@ BDE HQ

() fR4H5T - T34

(¢) Command center-missile position

K3 B REERAR U
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Algorithm 1 :non-inferiority target value ranking
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9 For each qe V
10 Ifp fiF q
11 S,=S,Ulql
12 else if q fF p
NN, + 1;
13 IfN, =0
14 R,=1,F, =F,U{ p|
15 i=1;
16 While F, #¢
17 Q=¢
18 For each peF,
19 For each q e F,
20 NN, -1
IfN, =0
21 R,=i+1,Q = QUiq|
22 i=i+1
23 F, =0

24 For eachpeV
25 YIR,] =Y[R,]Up|
26 For each T«<Y[i]

27 I=1ITI
28 For each j,set T'[j] divergence =0
29 For each [ & m

Fh A B 1 DA P T 1, B0 2R I RS
eI AY R TS, 75 T
o line 1 -5) 5 FL3 R4 Pareto (7 g T3,
XHFEAT E R 60 16 R 67 T 45 20 253 (line 6
~23) s 25 KR H R S AR IR 45 2y F A 47
HAEIR A (line 24 -25) s 585 W EELR]
S50 1) B AET 85 B0 135 (line 26 - 33) 5
Jei RV 0 B B RO AT
U, B TG0 H AR (BT 16 5 B 2 A
B TR A AR T

T LR R Pareto (5 (b FURIET )
HEF T 1 5 2 BI040 5 LR 0, PR i
BTG5 R BB LA T, R BB — A
N e B E D BTN s
SRECUMERGHRE 7 7T IG5 5% 10 H ARTE S 24
b L0 T B H R
2.2 HRIFHEROMERS
2.2.1 Bk

ST R th 0B %5 R S B 1
S S P 7 RS IR 3, BT R R4
ARV, 0 EBR RO R W, O E A
(8, B FL B 00 L0050 & bR AL

N TBLAT P A, = 1 SRR A, el

BRI EF KL E o AR LAXS HAR ¢ 2EA7 M E 1T
B, 4ns(6) PR,

4
W, = > V. *\ (6)
i=1

T AR H b A 26 X (L AR S L SRR T
BB 2 258 HARHEHER 5 i 1o

s LR IBOTT 62647 B B S (ELHEY | BE
g s X M b A5 H s 2 TR (LAY /N R 2R, R4S A
(EAR bR MER (9 5 AL, L H AR E R BE
IRFFAHRCR (BRI TR ) 2 B84 £
WL 2R 2 i HAZ AR R
2.2.2 EfE

[RIRES e RIS 177 2R A AR A, A
Se LT R AESS ity HRR U, —Fh LB /Y
JPERCAPEA EEE , Bl 145 1 T HE Rk V. O H
bR RO ET i, FAR (PR EEAR 200 E w0 2R



- 184 - EZ VIS AN 4

537 &

FAREIACHT , W oA BT A FAR AR R 40T LAY
FIAR o BEATPEANT LEROTHE:, an=X(7) B

E, = ivﬁ/(“ ) (7)
i=1

R Ja RS HAR IO PEAN FUAS 7 AR ST , XA
P LT B 2 R e HARHE R e T o

s B3R E Y LT R AT I B AR ELHESY
REAS 25t HARTE A LU i 4 %5 /N TR R0 T3
FIARHME LA H AR (R 22 18] ) U HE R, 72 3R
2 FUbR e A o AU A9 BE Al B, B AR (AR
J¥ REARATANGE I RCR  (HIR T 5 245 th 4%
A~ B bR ER A ol A A, ol £ A e AL K EE
BVRIME , X4 R AR

3 LIWERA

DA b SCR Y Bl 25 2R G R ol B, AR 40 SC
Bk FINC P11 SR 3R A0 L] B 4 R, A
LT InPE 6 BB s RG], by 12 4
TR, T AR TR 12 A0, A5 A A
FAICTRE RSO RN 6 T ; 18] S iy
SATNIRIE R R BAHT kAR EAOCR , Hh b
R AR N G H b i) b g H AR A 8 B 15
B R AR RS AR PR A P ka4, K6
PR KA T B2 RGN HEAE AR

© = N WA Lo -0

123 4567 89 101112131415 16 171819 202122232425

K6 B Rl
Fig.6  An example of air defense system

WRYERT 28 RGN, YA G, R ik
FRREIE B o = 1m®, H0 AR EE S ks, DA AL B
A (4,24) [ A AR (14,5 ) JEAT T BE B 58 B B, X
Bz ARG 31 A HARZEAT I (B WAl AR e o 4%
WIS AR FEPT RO e 5, B 1 - 12 5
FEEis RL - R12,13 - 19 S 04545 H0C1 - C7,
20 - 31 5y e M1 - M12, HARFEBR Z Hi
TR A RE 7 D - T I ] 18 min , T 45 1f A
518km’® 2R\ IE 11. 8km, OODA 3f 224 4>, &
JE U A~ HARAS BRIZ B 25 AR Gt 45 3

RESIHE bR, SR1G BARE, 45 0 AR ey . |
T TR BR T G, B2 RGP RE T Y
ARAk, 26 14 T AR Al 45 HE A 9 B AR 1
HEF R 15 LR Z R, 3 6 45 1 T U (E ) 2 A
7% Pagerank J7 ik W A0 BE A HUG BE T B
725 R0 E AR EHE AT 15 A7 1045 5%, Her
Be XA A TR BRI T A, T
PR AN HET ; Pagerank Sy HIk D% 12 22, P
ST 0. 85 B fIZE R,

H13E 1 BSEIRgl vl 1, 55 13 4~ B A (F5 4%
It C1) B M 18 55 e v, 56 17 A H b (35 4%
C5) FIEH 14 A HAR (FR4EEHT C2) B (E %40 K bt
HJG;%5 19 A~ Hbs (F8#H L C7) 55 1 A~ Hbr
(Eikul RL) 555 A HAn(Fikul RS) A6 18 4
HAR (FRH#EHL CO) 9 R 8, (H & Co I
B AR, IR HER S8 5 . % C1.,C2,C5 \R1.\R5,
M3 [ HER R A B EE X T CT R A K
A X B ORG24 HE RO R (55
R HAT A X Lk =, HOR A X XA
FrHEFP AR A, g m . Bilan, C1 RN
10, HBEUEBHTE X R HE P 42 A b, CL [ &4 22
FRH A 10 4~ AR N EERERELT  (HIFANRE
Ui C1 4 HoAth BT A5 S8 AR 19 B AR AR 2 47
I, B HEE R LR T A X T X A A B —Fh
HeF 2, S 24 P 6 45 A F bk B 2 A A
RSO B —FhHERF 5 20

x1 REFEMEDERTERNESF

Tab.1 Target value ranking based on value vector
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Tab.2  Algorithms comparison for target value ranking
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