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Abstract

Abstract: Battlefield information sharing is the basis of acquiring information superiority to get decision
and action superiority in information war- Aiming at the influence of information sharing on operational
effectiveness, internal essence of the information sharing activity in information warfare was qualitatively
descripted. By using operational network model which clearly reflects node's function and edge's type, the
operational network with different information sharing degree was constructed, and the characteristic
which depicts information sharing effectiveness was defined, and the influence law of information
sharing degree on sharing effectiveness measurement indexes of operational network with simulation
was analyzed. The simulation result validates that information sharing has positive effectiveness on
improving operational effectiveness.
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Modeling and Analyzing of Battlefield Information Sharing Effectiveness
Based on Complex Networks

Zhang Qiang, Li Jianhua, Shen Di

(School of Information and Navigation Air Force Engineering University, Xi’an710071, China)

Abstract: Battlefield information sharing is the basis of acquiring information superiority to get decision
and action superiority in information war. Aiming at the influence of information sharing on operational
effectiveness, internal essence of the information sharing activity in information warfare was qualitatively
descripted. By using operational network model which clearly reflects node’s function and edge’s type, the
operational network with different information sharing degree was constructed, and the characteristic
which depicts information sharing effectiveness was defined, and the influence law of information sharing
degree on sharing effectiveness measurement indexes of operational network with simulation was
analyzed. The simulation result validates that information sharing has positive effectiveness on improving
operational effectiveness.

Keywords: information warfare; complex networks; information sharing; operational network

515 RRER 7 A e KA AL A5 B3 10 35

2512 A R Bl 5 R % 7 72 A5k ) 3% HWOE B AR BEAl, 0 5 B R R T IR
TR TG AE S WL S o b TR KO FT I S RGN IEA ALy, o
20 L % 2 RO B A 4, ST BAFIRE R T B RE S R BAT AR 55
(R EEORRR . BRI, A PP AN e B = XA i
RCRE 0 11 FH 2 0 S R A A U S A il 5 i A ke

Wk F#H: 2014-03-19 &I H Y 2014-06-06;
SEETH WK R 4(61174162); ST FH 4T I L
24 TR AR 820120 Y003-583); v . NI
K Xxé Q:E o 22 a’ M) D\
RS, WUHR(1985), W, PUJIAE, W12, B JARR, ARSI TR HNL, DT

ST A BT, AR E(1965), T, BRITH PR AR IR AL T A T AR A o I 2R}
Kt HHR WS, BRROT RS B R 22, - " g7 S 4 I3 b il
RIS iti(1986-), Y, WL, ke, oF P (R RAAE T I02E S A7 S Rm L 2

FUIT 1) Ry ZE AR M b

http: // www.china-simulation.com

Published by Journal of System Simulation, 2015 875



Journal of System Simulation, Vol. 27 [2015], Iss. 4, Art. 28

27 558 4 1)
2015 4 4 H

G B ARGURE BRI {5 BA%s . 5 B4l K
i BRI P S AR o A T S8k w0 A (1 25 A i R
TOR AN BT SR AT OV i % 2 i
Yy B 5 Bl A A il 2 22 1) DA e i SR 9K 8
PERIE BACHAT N, BUF TARRAT IR 2, 2
ZRAL IR S AL ZR S DL LR A R A B P B
FEAR IR T R BRI e TR 00 T, VRl
HIANIEE IR R AL ERE AN s R s (1 A il 4 2%
SR A AN R AR AL I, AT AR A A e A
ATFRIEEm o T IE AR, ASCR-E AL Pl Bt
A AR RE IR VR % i i) AEUE ST e A D A5 B L
TEAT LR ZRHA I 208 A5 AR R 10 5 MR ) AL

1 HonfE REEMSHA

il s BIC R IR AR Z S AR %
Sk NN N il vec S o = ol 1 P S X (A S W e
X A S RS A AR AT e . 72
AR AU R 7 KA S fdn e B3 e A7
e RT3 ol e DA f B S
MZAFIEE . W 1 P, 5 R isUs 445
{5 EOL I A, 8 1 9 2% f Fa 435 B R GOk ) 21
358 P9 SR ERAT 21 1) 25 S ik 3 s D00 il S A I T
[R5 A FE AR, B R R AR A
DU XTS5 S BT T B A LSS
TR, TR S R AA IR, AREE M 45 75
oA SR AA R R T AT RS B, 3R,
TSGR, fe il LT TR e — AR
Rl W ORAB AR e R R R IT T30, 1w
PRy B AT el B SR P T SR B VRN ) R Ik
Vi, A A R 0 R I ) A S AN A T
[, ARG — MR, ARSI R A
SROLH W) HIEOE TSI T iy Bl S5 T 30
(RIAB, 199 254 ) A1 Tl A 8803 B A D K
AT Bt B, BE I b R, SEBLIBC A
KT, BRI FEE . W FAT B A A
TORE R B AR RO SR T 4L
VRS IRIES R — ik b 3803 B A 1 A JE i 0]

E R
Journal of System Simulation

\ol. 27 No. 4
Apr., 2015

A5 S 2 TE B 5 AL T AR PR FRERE )5 AN
[Fi 2 5 B 10 4 4 2 ) ol o Y 8 AR SR 4 A B
AGEBRAFILE L TR R b

WA
s ™
— A |l BBIE ) o L
iR e AR > 4R
iR A 77777777777 A ke
) R i
73 ol FRE o, T3
sk TR
s | B 555
Ly AL R ]

K1 i fs BRI pn

2 BERNLEUREER
Al 5 SRR T 2 &5 3R
REST TR IRAE I K AT B 7, A PRUE2E
AR GE AT LAAE S AR R0 A AR A2t 1
HAE SICE I AR R AT A BE T o A SCI R SR 2
¥ P 52 AT U 5 SIS R R 1R R

2.1 YRR 4% BT )

(EO TS SOVE(E0 € AL EY S SIP A
BRI 1 T A ke 190 2% (I R G5 A 5 g 3 T R 2 A0
S A G A1 B A R R A A A
EACHAT g, B E AR 9 4B PP )77 s R

(1) Mgy

9 2 A0 P R e B B AR R R R
T S b Je R 248 AR AR e A v B TR $i
VS D @K At (R P R (e #T=
grs AR AT R T 3 AT kL, A AR s
FREERK AT P, Jo R A 0 R A3
il 370 2 1) 3 BITAT RS B2 LS S RN I S A, el
I FUENLAE, E RS TR AT AN TS R,
ARG B a0 R IR R RIS Sk 2

http: // www.china-simulation.com

* 876

https://dc-china-simulation.researchcommons.org/journal/vol27/iss4/28



Qiang et al.: Modeling and Analyzing of Battlefield Information Sharing Effecti

527 %55 4 3
201544

PRI TR R C BB AR AT o Y R
e AT AR B 5 RS, 38 I iy & R AT P Ak
AT R WA ARG T BN 4T
T F AR AT SRR AT 55 1R e 4%
PR AP BN BT HARSE TG4 4%
KNFThe, Wb AL, IEAESS .

(2) MBIUARERY

A Al 190 208 1K) 2 B A S R P AT i 510 o
Z IRt SR AR A5 BAS HL G R, T AT £k
BC A A5 55 U7 SN BUAR 5 8 S8R IR R 1 4
PERISEA R AT S, ASCROE 2 DR Z A ZATAE
1T AFAEEE R 2 1 G B LR R WA
7, P 3 P R A ),

1) W R ZIA R, R AR IR A )
TR BAC IR AR, ML IIER T AL 17—
RN, AP RS R DR R, 9T R A7 AR E
LR B RS B E IR 5

2) TR R SR C I IIER, R R
ARG N IA SRS B ARSOCR, th 171 ]
AAEERILE, AT C AP RIENT & R A7
EELIIER KRR, BN N R Z RIS
HIET R R ZR AT B REA

3) il CIRFER:, FoRdRiETy sl R
FRIF R B R AR, B R = AR 1270 s ) 1 3 R]
KA NN TR A LRSS R, 5 T A7
FEVERZ LR R FEAE SO R

4) Wi CHY R F SR, Rl 2]
fE BAREE BN R, AR 1K 4T
i BB L a1y ml Mk, BUAEAE B [RIAE
i, FEFE Y R B R R A G R S 54T
i TR BT VRS AT . BRI, AT R HE
5N R C AFE ERER, R HRERAR,
HHART /0 C 218 (R P RIHT o A2 2 3 Y o
C ZIa L S e

(3) MIZRHERLE R

1o AL ST A 19 2 A A AE A 5t
SR L R AR JE IR EAT AL BN S PR

Kom, A FETRIRME A B AR

\Vol. 27 No. 4
Apr., 2015

55 ¥

WUV AEARE Ao U FEA A 21 T) A TR BRIR S TR
Ay, AT T R SR ORI S AR S AR . AL G AR
Ak 190 2% A A il ey

1) G E IR0 Hy A R
S0 M

2) s PO TR AL ANEO 1, B
B NERR &

3) AR h JZEEAY R M A N L, JF
L EY REL, B h=h+1;

4) TEH 3, AR h=H, EbrAER TR
P R 45

5) Azl Np MEKES Y 1L, %5 K0 A 52545
PN REL, RS R R R

6) R Ne MT Y /L LR E A 5 %54
WROEL, MRAHLRE KR

L GuAt e W 48 L AR E R B bk T AR R 2
T P 558 Jog i U AN 55 0% AR S8 AT I o AR
Y e 2o TSI SR (HO 275 A PN (B4 5N
Iz ARG DI AR R R WK A . th T
S FUESS A A MU A B S5 2 Rl A I = m, 1
il B B) A R AR A R BT AL C
18], P 2% TR A S B R FH BT LE 2 1 05 2R
WX RS AL H . 5 R PR g
2 R AL IR Y 8] S A AE AL K W] REAAE
SIPUE A S S U WSE

Per :ZanF:
A, erp NSEPRAFAERIAHEG C WPIAT A R
HRTATBEAAAERILEL, Rl C 1AL R
Pcc vH & R H

DAL, AN SCHH 1 B 15 B L = A RE I 1
W0 235 AL 20 1 b A e i 190 4% 21 2 45 ) T N BE AL
NG BT H R R R T ZE B
T, TR RTAFRAEAE R ) 4%, BT DUMEGE 1 M
LRI T B SR R IR R A R R
INANIE] AR 2% 2EAT 3 8T SR 4 FiE B AS LG
B AR 2 YERR BRSO R Bt o DA

http: // www.china-simulation.com

Published by Journal of System Simulation, 2015

* 877«



Journal of System Simulation, Vol. 27 [2015], Iss. 4, Art. 28

27 558 4 1)
2015 4 4 H

--FR P R S BAS B R R, stk sk
AR BRI Nry Neo JREREEFEN
Arc={@;;,i=1,2,**Ng; j=1,2,**Nc}, 475 £ 2 [ 471
FEZHKARN, aj=l, HNA 0. HE 3R
FERER) B, 4 Pl oG SR A G I 5 BIVE B 109 2 455 284 11
FPER R o

2.2 15 BRIEZERREVEOY
2N

ASCAESL IR 25 SR G R PE R R L, 4545
P A v A B A 2 i (R S B O SR B
bR B IR

(1) PR

PE A K A AR 4 TR 2 AN ]
SRS PRI B (L, T S WA I D 0 v 4 ) B S
PRI AR AU, HARIEA N

2
Z%

L=
N(N +1) &

S oy FER RIS Y R 2 L A
RIAE, N IR P25 R

(2) BERE

B R BT AR T T AR SR S R
AR R, HRIEA N

2E,
. ki (ki _1)

A, kAT AL AL BN kK
R SEBRAFAE L E . AR RS C
ST AL C HPPME, AT SR A 0 2 v &
FUAIAE B M ERRE L o

(3) I

R “W G- -1 3 -1T5) 7 (OODA)TE AN
JUJBY, A e R — A A SRS SR 0 £ T
4R, M ERHE B AR 4R ST A BETE SR AR
K ARG NIRRT RPATHE BRI R . A
W2 SRR, BJER T R—C—F [MARHEFT
i (Standard strike link, SSL)™, #xiH— k3t it
FRISERG. Hor, AT A R 25 4 C s s B
PSR NN QIO S P e e E R e A I E LS <
TR C BT A F R R F, AT

E R
Journal of System Simulation

\ol. 27 No. 4
Apr., 2015

I~ SCIIFT 8% (General strike link, GSL). Kk, 1F
i ) 6% TP TR HT T T S S A I )T R K
WA PE B KRR, HA R 5E B A%
VLB

(4) HL=ahie

5 B IL A A RE IR e AR EAE 3 A
Rk MebdtE BRI AN Al e gk
SRR A ik 09 29 ZH 23 45 g b G A% R 3L A8 L
REAE /N 9 268 1 5 % A7 R R 388 a1 ) () B A
KR, HILRAMGK . R, FREILZERZE K
ZA 18 0 7 SR B 1D [ s R B T I 4% 0%
A, FERTRES BN p AR R SR (015 R
F, T D 2% 2 A T A D0 5% IR 2
h A3 BT AR I AT B OG ZR N AR ik 9 28 A AR 2 R (1)
SRR, SR D00 6% JiAS 5 19 2 Wi i e [ e L=
BAEE o T I 23 1 AN 5 00 4% v i i R R A K
LM, WA R O I8 B AR K P R AR L
e, HRIEAX 700

C(G)=aN,+b > d,;;

i>jeG
B(G) =kL
E(G) = B(G)xC(G)

b C(C) I ML A RRE; Ne oy A VAR
B(G) WM& ai ki %L: a, b, k WS4 E(G)
R BICEREE R, N, 5 BICEREER
i R o

3 PHESERSHT
31 HERERE

SRR NS ey i iR (B
il 9 2% G A R SIS R RE R AR IR R o B
file 0 288 2L 23 G5 A P AR i 3R A B A Zh RE A
A2, BES KL Pra M1 Pec 70 S AT flg I 465 H e Jek
&1 RN A S B SR, JHE M
0-1 AR FE 70 A0 B T B AR A3 L a3t
TR I o MR ARG o0 25 A2 A il S PR B A

http: // www.china-simulation.com

* 878«

https://dc-china-simulation.researchcommons.org/journal/vol27/iss4/28



Qiang et al.: Modeling and Analyzing of Battlefield Information Sharing Effecti

$27 B 4 Vol. 27 No. 4
2015 4 4 gKom, 4 T EIMS G B ae @i s o dr Apr,, 2015
Y il WX 5 2l ZR EE R N P 2 B, JLrboAL EES 7 A ) T AE LA 28 4 vh ol (45 B AR B X 2 s A

PLATROREE N 3, SEARAFAE(E I, B Pre=0,
T AR BN ROAR (19 )2 G5 [ SR 5710 A
WEEAAAAAESRHED ], B Pec=0. B 3 JT7sh
Prr=Pcc=40% I 1l 1 46 71 . %A S B
H: H=3, M=3, ng=26, ng=39, k=100, a=10,

b:10

B3 FEAAE I b s B

32 TRGRDHT
JET- Matlab {5 445 (19 G AT

gk

i B8, FEAL e b 2% 20 2L 45 g i B o
L=4.256, C=0, SSL=78, GSL=582. & KM F1i%
A I 5 /I TR 3R 28 R B0 TR g A M A JE T A 4
HEBEIR Z IR G AT A2 L, A7 B sh L =2 g

AR, AR G 11K T 90 F 52 248 K3
PRI FE K12y, 52 1 AERE 45Tt
MBI PR 121 RUAAAAE A ) PR R R, AT
370 KRN AE DA B ARG 2, BT LL) AT ik
SEAE = WG AR R

=74
e

WK 4. 5 PR, 1EAFEMLEA RN T, 1
PR K AR R R B 5 SRR S =
7 I IR NI R, At G 9 s AR AT T S )
B, KR DU R I E AT LR R AR, AR
AR A T A, R MR S AR SRR
MR T BB, BIBTAT AR IS« FRIETT A
T TR DR B ) 26 FIHR F2 1 2%, T2 1 e SR 1
5 RUBE A [ AR R A EOU B A2 o Hh T A iR A
MR B A 1710 i 5 A S T oy 9 a2 T [ 5
JEIER:, It ARHEVE S BB AR R A AR 18
UM 2 R, D ISR G R 2 H
AR 3 AN AT RO B B R
(g, | ST B SO ] G 2, Wik 6 P

0 01 02 03 04 05 06 07 08 09
Pcc
Kl 4 ML AR
0.2 prr=0
0.18

Prr=0.2
Prr=0.4
0.16 ~ Prr=0.6
0.14
0.12

©o1
0.08

01 02 03 04 05 06 07 08 09

Pcc

0.06
0.04
W48 SRR A AL

0.02
0

K 5

http: // www.china-simulation.com

Published by Journal of System Simulation, 2015

* 879



Journal of System Simulation, Vol. 27 [2015], Iss. 4, Art. 28

5527 555 4 ) RGN EAR Vol. 27 No. 4
2015 4E 4 A Journal of System Simulation Apr., 2015
6000

Prr=0
5000 =PI’I’=0.2

4000
|
n
© 3000
2000
1000
0

-01 0 01 02 0304 05 06 07 0.8 0.9
Pcc

Ke ) XTdHEEcE A

7 R THEG IS M A TS 0L T A2
SISy il Ll i b i i i =R S
FEEERIZWIE R, EG) I MRS, BilifE
SICEA R T M2, (5 B A RE R i
FEN o T IE B e R LA, M2 AR s
T WU 11 W T R T4 T T, B ) 4 3
FAly R A W2 A AN BTG 0, TS SR B A
B2l IVATOE 75N S GRS G R UL U SR
DI a RRY], 15 B R AT e e
A il W0 28 A1 23 G A 75 AR TG LA RO A~ 4
HE TP 1o (RO A 2 FE

x10°
6

25 05 06 07 08 09
Pcc

K7 fE R e A

0 01 02 03 04

4 25w

—

Sk DI REE RGO A A KT ASCN
W 22 2 1) s AL VR A T e 17 R xR ik
RURE TR A, SR AERPIRZ DR AT e 4L ZR S5 R 1)

Hehit EARBERAS I BIL AR AR 17 3 #y
PR B, IR S R R A AR B 3G
R I R S LG G, X b AT B T 2 45
SR TE R IC R BE SRR I AR A Y, BRIk Tk
e BRI HE L RE R e e i 4518, 1 45
AR WIE B S RIL A BESRAG S (A Al Sk R »
AVl A BB PAL T B AT S s i A
WA R, SCPRIPES M SRR AR R L
ESS R iU 2 e A< 12 V0 Pl N ATl IR bt
RN S8 A F il W 2 A 20, 3 3 I 2 A P 5 AR A
DA il R M N B A5 B ACHAT S InAEf b
S B SIEAE fleRr b

S35 R

[11 b, TR, oML T 5 2% 0 2% 1R iRl R A
BT [3]. FRFEETIL 17, 2007, 29(4): 12-16.

[2] David A, Hayes R E. Understanding command and
control [M]. Washington DC, USA: CCRP Publication
Series, 2006: 35-38.

[8]1 A, THE, WINEE. Mg g ).
[ ZE R, 2006, 19(3): 111-119.

[4] Kk, WHEA, Rz T RAMK KRG R
G AN RIRE ST [0]. R G FL24 R, 2008, 20(6):
1574-1581.

[6] b, ZEHARBFRWELRS 5 M] bt H
B olk AL, 2009: 5-6.

[6] KV, WIEA, 5KACP, & BT EARM SR T4
HE B A B RAEST 0] RS H %4, 2008,
20(22): 6058-6065.

[71 <A, M. R RZARMETIT [0 Z0R
G552 A PR, 2009, 6(4): 12-25.

[8] o, WARM, B T 52 L IR SRRl R A
A5 [3]. SR$ERE IS 5 2L, 2007, 29(4): 12-16.

[91 VE/NIL, 2, BRocoR. SxMZE PR AL NHT [M].
Jent: WA AL, 2006: 9-12.

[10] David A, Hayes R E. Understanding command and
control [M]. Washington DC, USA: CCRP Publication
Series, 2006: 35-38.

[0 P15, WA, BEGA, . HETRmIRR i fE i 2
XPPUREAY [0, [ B RR A BOR K 2744, 2013, 35(3):
42-47.

[12] fREE, O, X%, TR A4 ke &% de e Ik
fi b ) 2% e AR AL BETE [3]. f= T2F 4R, 2012, 33(2):
244-251.

http: // www.china-simulation.com

* 880«

https://dc-china-simulation.researchcommons.org/journal/vol27/iss4/28



	Modeling and Analyzing of Battlefield Information Sharing Effectiveness Based on Complex Networks
	Modeling and Analyzing of Battlefield Information Sharing Effectiveness Based on Complex Networks
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/BnPJ8rMtBd/tmp.1688110563.pdf.4_IkY

