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Abstract According to the requirements of information-communication operations and the characteristics
in military-civilian integrated information-communication system, an effectiveness evaluation method of
military- civilian integrated information and communication support is proposed based on improved fuzzy
comprehensive evaluation. Firstly, the key factors to affect the effectiveness of civil-military integrated in-
formation and communication support is analyzed by the analytic hierarchy process (CAHP), and an evalua-
tion index system is constructed by the improved Delphi method. Secondly, the weight of every layer in-
dex is calculated by 1-9 scale method, and the consistency is checked. And, based on the direct evaluation
of quantitative indicators, the qualitative indicators are quantified by using fuzzy mathematics theory, thus
obtaining the effectiveness evaluation calculation model, and improving the objectivity of the quantification
of qualitative indicators. Finally, the effectiveness of the evaluation method is verified by a practical exam-
ple, and the countermeasures and suggestions for improving the military civilian integration information
and communication support system are given. This provides important reference for the optimization and

efficiency improvement of military civilian integration information and communication systems.
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Fig. 1 Evaluation index system for the effectiveness of military-civilian integrated information and communication support
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Tab. 1 Judgment matrix B, and weights of the indicator layer

Cl=

CI =0.006 9 D

relative to criterion layer 5,

B, C, C, C, C, Cs We

C, 1 1 2 3 3 0.313 3
C, 1 1 2 3 3 0.313 3
C; 1/2 1/2 1 2 2 0.176 3
C, 1/3 1/3 1/2 1 1 0.098 6
C; 1/3 1/3 1/2 1 1 0.098 6

W B, 1 B K AFAE(H A, =5. 013 3,78
H C1=0.003 3,/hF 0.1,
k2 BIREEMTHEMNE B, MFINER B, RIE
Tab.2 Judgment matrix B, and weights of the indicator layer

relative to criterion layer I,

B, Cs C- Cs C, We,

C, 1 2 2 3 0.423 6
C; 1/2 1 1 2 0.2270
Cq 1/2 2 0.227 0
C, 1/3 1/2 1/2 1 0.122 3




58 25 BT AR R

2025 4

HIWHL I B, 19 B KAFAEAH A, = 4. 010 4,75
i CI1=0.003 5,/hF 0.1,
£3 BREEMTHEMNE B, WHIER B, RE
Tab.3 Judgment matrix B, and weights of the indicator layer

relative to criterion layer B

B, C C, C. We,

Ch 1 2 5 0.625 0
C, 1/2 1 3 0.2385
C., 1/5 1/3 1 0.136 5

HIWTHERE B, () e RAFAEE A, =3. 018 3, 74
th CI=0.004 6,/hT 0.1,
R4 EHRERAMTEMNE B, WHAWEK B, RNE
Tab. 4 Judgment matrix B, and weights of the indicator layer

relative to criterion layer B,

B, C C. Cis We,

o 1 2 1/2 0.297 0
Cu 1/2 1 1/3 0.163 4
Cis 2 3 1 0.539 6

FIWT AR B, 09 55 KAFAE(E A, = 3. 009 2,78
H CI=0.004 6<C0. 10,

gk g, Lh b U R B 38 B B ) — Bk
TRAGH] TR E R A,

2 FEMEBRAERBERERREITHE TR

FEARR R R ZRER AR HAT — 5 BRI X
DB 0 B A B 807 B ARG B0 SR AU 0
PEAT AL AT RE 2 S PR E SAAT . il AR SR
MR 25 G PRI . X TR WS AR IR Y
AR B BE 0 A R L R BB AT
W BRIV B HERR P . X T HAB R bR L R E R A
E VRSS9 7 3 8 a5 A R e A B R Al B A A
R, P FH RSB B V8 SR S R I 4 S L AT O
AW H AT AR L B O PPA A B UL
2.1 WIEEWE

K5 GV o3 i R PP T A L A 20 K
R #6198 777 56 B S A LA A 0 4 R R R L X
PR &= o o X BRI N 5 A G E SO
F V=10, B 22 022 ) AHRLY 7> B S {100,
80,60,40,20} .

2.2 BHIEH ZEPERHE

BCE U PRI AR R) AL A S 6 A% A T S8 Bl
RGHEAT IV . R 04 M 3 5 U AL 4 R
[E AR S RN S (P2 RP AR B R R R
RS AT F s NI S T e E 2 VA
KX T R R LA AR AR BT RO 15 2] 45

bR BE S R R, =, . Hb,r, RS
2B FXG § AR BT PR

Sk /N B G 32 WX DA 25 R B s e, LR bR
TR PN AN SR B A LA S SRR R
B, DA K 5500 ) 8 o) et 2 Ak o SR8 B ) B e =
o BN, 20 24 L X BEIAEARAL . R P L 25 R
ZEITEN 4350 2.6.5.3.4 AL TIRA SR JE B 1) R
[0.1,0.3,0.25,0.15,0.2], ZJ5,&TatrisR)EE
[6] e 2 SR B S Hor e AR ME I JZE A &
AR 2 I A HE A R EE U 2 A R SRR
JEE ) A P 2 SR 8 AR S,

XFF AT A AR b . HU R AR N A A2 AR
FRXF R T 5 GiTiE . SR J5 B VT 05 A X A SR Ja
PRECICE BN 1, AT E & o, B, 3@ (5 Jr
SEE O e by B 38 15 B 55 320 100 20, UL AR N Y
SIEE M EN[1,0,0,0,0], K, RH] Fik FWA
LAY HE AL DTV L BE A BN TERA 6 R S8 EATIRAR .
2.3 EMESIEMN

I 45 J2 W BCEE [9) 2 LA RAR B AR TR B B 4%
BRI S JE AR B, RN 15 8 Rl R A L5 A SR
&R, HatE k.

E=W_,S, (5
Sy, =W S (6)
K k=1,2,3.4, LA FIEERRGE ML AT
— RN ARG LR G VEN G 0 LA BT 2 LAY
LR aBiEol . S EMA R & T ENIS 9l AL
G AR HO RO
P =UE" D
HH.U=[100,80,60,40,20] K PFHr 43 % 4 X 137 14
)i ARIELE G E AT 2, B AT X6 AS 8] A/ £ B8 {5
PRI TT Rk R G AT HH , DA T A5 1) g5 A 7 28 loxd
ARG Tk,

3 BoloHm

A8 B A B AE PR R AT 55 v 5 B 07 O ke X Jal
(ERC T RIEINITREE 8 S R C 3 R i DN ER 82 827
S8 N BLIE 8 BRSNS MU A M BT
P AUR A IR 5 T 2T R A B AR PR

AL AE T ZR B R T ZE IR D SR
e 7 BEATIR SOl AR PR B . O HOA =3 (R Bk fig
(1 22 5 A BT A I B EAT TR 5 LU S BRI TR AL
F B4R PPAE B A R80T 20 44 % KBEATITEAN .
3.1 HMEEREREEAERE
.11 FEMIR AR B R R 5

R B AR BE 0 T AR AR 3R R A R £ 7



%2

WRAR - 45 « RO AN 23 5 TP 0 B0 25 U BK 5 17 5 300 15 PRt e 2 B ST A 59

A H A E A B AR R A R A AR
G AN AR 2 T ALK A AR B R AR PR
LRENS AT T 96. 50 I AF 55 X 4, K 3 15 4 55 AR 1 A
ENIT B M HN[1,0,0,0,0],

PR 28 W fig 77 FE {5 T Bea] APl 20 8 LK
HATVPRE . X TR M GE T, 2 44 & 50N ik )
55,13 2L FINHIZRE T N REF, 7 # L KiLTe
b, URT 75 30 AH N Y SR JE BE ) & R [0.1,0. 65,
0.35,0,0],

SRR ITE & PN DL R gt i
LA BB A5 B ) 048 bR 2 SR I B R R

0 1 0 0 0
0 1 0 0 0

Se, =1 1 0 0 0 0 (8
0.1 0.65 0.35 0 0

10.55 0.2 0.2 0.05 0]
N SFE S B8 SR B T A - 2 b 0K A L G A IR R T
AL AR RS AR AR PPN i K 38 A A i RE
PR AL 5 65 20 B L FN g R 21 R BE ) 0 R 5504
L\ i A5 T Bl RS br oA .
X A LA AT Y 4% AR B L R T E B
EVESS AT AT AL, DU e A o ],
5 A8 A SN 0 IR 2 A2 B AP I OO R A
BN ZRACE  H sk Lo Bl A7 e 3t e S s
FERE M4, ol i L ZE o 0 7 U AT AR A
T 3 2 BE A5 R HE L AR AR R SRR R
0.25 0.55 0.15 0.05 O

s — 0.05 0.3 0.5 0.15 0 (9)
: 0.1 0.35 0.5 0.05 0
0.35 0.55 0.1 0 0

MRS BE AR R AT A X T B0 TR RE 1, 55 0 iy &
IO B % T BBk S AE 1. 50 96 B9 & ZE M R
Hs X T R 50 0 1 VRN v s X T
Bt S5 N BB RPN R

[F) B RT 4532 77 58 I 2% il BB 0 4 B J2 X I ) SR
J B S
0.2 0.4 0.35 0.05 0

0 1 0 0 0
0.15 0.4 0.35 0.1 ©

MR BE R SR T L 0 A il R &
A PERE 1 B PR B 3 B PR D BRI R A R R o
28 HiE IR B W R .

N B3 BE T 8 B 2 06 L 114 5 J 2 A
0.05 0.35 0.45 0.1 0

} an

SL =

3

10

S¢, =10.05 0.1 0.55 0.15 0.15
0.1 0.4 0.45

0. 05 0

3.1.2 fegufs Bl s R %
e e M5 BB A5 (R B 7 58 B EAT E IR 5 L 0
PRAUEI 5 2 I & O B 7 5806 HE ARG 23 TR X LK
WA File RE ) B, B9 JE BE A M S A kA R BT
FORFF— 2 SRS AR -
[0 0 1 0 0
0 1 0 0 0
0
0

0.2 0.6 0.15 0.05
0.05 0.35 0.45 0.15

0.2 0.4 0.35 0.05 0
S¢, =10 1 0 o o b
0

0.15 0.4 0.35 0.1

s?‘] =0 0 0 1 12
0 0.35 0.5 0.15
10 0.05 0.3 0.55 0.1]
0 0.15 0.6 0.25 0
, 0.15 0.45 0.3 0.1 0
c, — (13
2 0
0

0.1 0.45 0.35 0.1 0
St = {0.1 0.55 0.3 0.05 o] (15)
0.15 0.5 0.35 0 0
3.2 HEEMNEREEERE
WRHEEC6) SRAG AR 7 RN 2 R R A S
o B vR KR, b ZE b I A 1R R I AF PR B T 5N
JZ B, 3R B e i
Su =W¢ S¢, =
[0.240 4,0.710 4,0.054 2,0.004 9,0] (16)
B H—1 . 153 B, iR ERECh .
Sy, = [0.238,0.703 4,0.053 7,0.004 9,0] (17)
A3 AT 1% B, B, B, 0958 B pR %, A4 2 i )
J2 5 JE FE R IR

0.238 0.7034 0.0537 0.0049 0
o |0.1807 0.4428 0.2994 0.0771 0
" 101455 0.5431 0.2665 0.0449 0

0.077  0.3092 0.5082 0.0812 0.0245

(18)

) 3, AT AR A5 3 4% G A Bl A5 DR e 8 R i

O )22 £ 5P Jom R P O
0 03478 0.5734 0.069 0.009 9
0.0856 0.3447 0.4114 0.1583 0
0.1455 0.5431 0.2665 0.0449 0
0.127  0.4933 0.3418 0.0379 0
a9
RAE S, R34 AT 5 — A, DA 45 1) %
MU A R B (5 PR DT RAL G T RN SRR
53



60 25 BT AR R

2025 4

E' :WBS}S =
[0.186 9,0.562 5,0.208 7,0.037 2,0.004 6] (20)
E* :Wnsi =

[0. 055 6,0.395 4,0.466 5,0.077 5,0.005 1] (21)
AR () B R ZE A SR B 5 IS 0 o B
TIASCR A, 45 30 42 b Bk B A7 B30 15 D) I 0 58 A% 48
5 BB E T B LR G155 3 0
P'=UE")" =77.7959 (22)
P*=U(E*)" =68.377 5 (23)
3.3 &ERAW

M EREERA] LUF W TR AT 55 1 2 b, ZE M B
PSSR R Y TE OISR NS G A R W S
13. 78 %% » ik 5 5L PRE 0 B A AL . 3 Ud P 5 M K
5 R PR R 2R R e A AR B R R A AR
JE 1 PR FELRE .

15 BB AFRE ) 1 . T #UAME T Hb oy 38 15
TR IR G Bl E ORBE T BT T RG A
T Y0 T L I 4% A A T R B N T R il A T B
DA AR, 2 A OR PR BRI A — B, SRR
PSSR EPSRUIR RN - Wi SV NS UR -k
VNG KA HE B S 94, 14% ., i 4% 58 7 AL N
34.78%

5B EAE AT AR DT I, T T A 2% T
RO ZEHB IR A A R A DR BE 0 BT T /R T AN BT B
I RAR TS 8. SR, X WG 7RG E I
JE WK SRR )RR A R MR TR AR . B AT
T HAR PR OL R LB AR 4 7 R 19.32 %,

W) Z Rl RE ) 5 T BT AR R R R i AL
YR A MR A J7 22 HEAT DR B o DRIt 090 % il 5%
B L RE AN FR AR BERE iR A R TR A ],

NBIRE S 5. T E A5 BB S R B
Y TR S RGN E A, N BURE T ER
AN 55 IR AN B BT LA HL IR A S A TR B
RN GRS AL B Ll 38,620, 1M
g I R R LBl 62.03% .

VAR A HIA T A5 Bl AE AR L 4t
T . B AR LR AR b AN e i 0y 8 i A 42
Fhig s ], BRI T .

DAF BGEAF Be 7 J7 T, 55 05 45 Hh 3K A {5 S
5 R G BRI, AR IS 5 2% ) 2% 45 3R XTI
2517 URIRE B DA o 1 — 20 B 0] e ML R, DT
2 1 0 28 A i AR IR A R AR R AR

2) 5 Bl A SV 5 T, A M K S 1R R E A IR
W7 20 R G B 2 VA TR N, — T T T B AR R
VA R % 10 4 A B R R GRS BEAR S R T 5 0% —
J7 18T » e BE IR Al A ) 45 19 28 PR AR 3 PR 1T

3) W ZR G5 BB 7 T T, 3 7 05 A FH A M 7

ARG — B 5 3 IS 5 B 1E M
2 et AR ME B VAR DT IR G — L R T A M E
WK ELTE L P SK B BB G , [R) N, w5
P 45 4 25 0, S W T I R A B

O NBBETI T T 75 BRI H R E AR B
AR R I X0 A BTG X 45 48 BN 5% A
Lol B AR N G HEAT B X P BRI 42 i N DR R

A RGE 15 R BORBE T i IS o K
FHHR A AL

4 Z5iE

ARSCHE T — SO RO 252 5 3 O B0 3 B
{5 Sl 5 IR AL REPEAG 7 1 . AR GEITIE AL, P
P75 BRI WAL I AR S S 1 7 LA
BAETE T A M B A 15 510 15 A BE AL B9 % WL
bk, 0 A £ S AR AR G A sk ANt — P
BWRMEENSE, TP BRI 2
ol PR 58 S5 A [ 3 5 ) T SR AR L i — P o (A Ak
TRARRF R RLFNPEAL 7 5 138 VS 5 55—
T 5 A5 5 22 S B B0 09 S5 T 5 — 200 WA 4 b
PEAT R AL TR 22 4 THITAl 7 12 19 % WLAE

&% ik

(1] M. 2P, XTERBA ST A% GE R
fie i P B (], 15 B 1% . 2019,32(2) » 249-250.
HUI P, LT H W. Rethinking on Improving the Mili-
tary Communication Support Capability under the
Condition of Integration of Defense and Civilian Tech-
nologies[J]. Information & Communications,2019,32
(2): 249-250. (in Chinese)

(2] M RREETEBRFRRZERB G IR XG5
(0] e AR 5 R . 2021,39(5) » 22-24.
YE L. Talking about the Current Situation and Pros-
pects of the Military-Civilian Integration of the US
Satellite Communication System[ ] ]. Digital Technolo-
gy & Application,2021,39(5): 22-24. (in Chinese)

(3] EME. ERE G &M 268 M F _ B 5 [D].
Kb ERFRHE K%, 2021,
HUI P. Research on Communication Guarantee of
Military Optical Cable Network under Integration of
Defense and Civilian Technologies Condition [ D .
Changsha: National University of Defense Technolo-
gy,2021. (in Chinese)

(4]  ZfGs Bimi (e e fs BB E T REERAE R
ey B[], h EHE AR .2018.20(2) : 149,
LI C L,NI F,WU H A. Thoughts on Promoting the
Development of Information and Communication En-
gineering in Integration of Defense and Civilian Tech-

nologies[J]. China New Telecommunications,2018,20



%2

WRAR - 45 « RO AN 23 5 TP 0 B0 25 U BK 5 17 5 300 15 PRt e 2 B ST A 61

(5]

[6]

[7]

(8]

(9]

[10]

[11]

[12]

(2): 149. (in Chinese)

T 25 BN A A R R R O A DR AR R
EHLHIFIRLT ] @RS . 2016(10) :9-10.

PU Y,ZENG Z S,DAI Z. A Preliminary Study on the
Supporting Mechanism of Integration of Defense and
Civilian Technologies-Style Communication Guarantee
System[ ] ]. Telecom World, 2016 (10):9-10. (in Chi-
nese)

R, FEE B AT, 55 T L fk BP Mg 45 Y
SERE N EFBERRIAELT]. K 548,
2022,47(3): 89-96.

QIU S M, WANG X K,DU X L,et al. Evaluation of
Military Communication Effectiveness in Meteorologi-
cal Environment Based on Optimized BP Neural Net-
work[]J]. Fire Control & Command Control,2022,47
(3): 89-96. (in Chinese)

H B MR, W L I A, SFL R TR 8 2 R 4 Ak L
SIEAE RGE BRG], ok S e L 2020, 45
(11): 106-112.

HU C D,HUA N, YUE D J,et al. Effectiveness Eval-
uation of Mobile Communication System Based on
Gray-AHP[]]. Fire Control & Command Control,
2020,45(11): 106-112. (in Chinese)

XL 42 5. i ADC Jrik M HTER B & R A5
BEIFAS v 19 B0 [ 1. [ B B 42 K 2% 24 4, 2017, 39
(3): 130-135.

LIU S L,LI H. Modified ADC Method and Its Appli-
cation for Weapon System Effectiveness Evaluation
[J]. Journal of National University of Defense Tech-
nology,2017,39(3) : 130-135. (in Chinese)

WANG Y J,HU X X, WANG L D. Effectiveness E-
valuation Method of Constellation Satellite Communi-
cation System with Acceptable Consistency and Con-
sensus under Probability Hesitant Intuitionistic Fuzzy
Preference Relationship[J]. Soft Computing, 2022, 26
(22): 12559-12581.

SHAO R R,FANG Z G,TAO L Y,et al. A Compre-
hensive G-Lz-ADC Effectiveness Evaluation Model for
the Single Communication Satellite System in the Con-
text of Poor Information[J]. Grey Systems: Theory and
Application»2022,12(2) ; 417-461.

XN, Th . B 25, 45, B T ROB 25 & PR 4 19 T N 4R
RGBT T]. IHIFEFEE RE 5HR, 2023, 14
(4): 20-25,44.

LIU T,YU N,WANG F Y,et al. Effectiveness Evalu-
ation of Unmanned Cluster System Based on Fuzzy
Comprehensive Evaluation[ ]J]. Command Information
System and Technology, 2023, 14 (4): 20-25, 44, (in
Chinese)

A IR, B A8 AR ZE 0 Re b T P E AR RRE T A £ ik
(U] #HiB8 %5 R 5 T .2021,35(1) : 73-80.

(13]

[14]

[16]

[17]

[18]

(19]

YU M G,XU Y H. Review on Effectiveness Evalua-
tion Method of Military Intelligent Anti-Jamming
Communication[ J]. Military Operations Research and
Systems Engineering, 2021, 35 (1): 73-80. (in Chi-
nese)

FREMS VL BRI % BT IFE-GC B = % —
RAGVE R AR 1 P AG [T ], &5 75 TR K224l , 2023, 24
(4): 35-41.

GUOPS,LTIJ,LI L Y,et al. An Evaluation Method
of Combat Capability for Air and Missile DeFense In-
tegration Basedon IFE-GC[]]. Journal of Air Force
Engineering University,2023,24 (4) . 35-41. (in Chi-
nese)

JIA G H,ZHOU ]. Effectiveness Evaluation Method of
Application of Mobile Communication System Based on
Factor Analysis[J]. Sensors,2021,21(16) ; 5414.

GAO L J,CHEN L,YU F K. The Research on Effec-
tiveness Evaluation of Mobile Broadband Wireless
Communication System[] ]. Journal of Physics: Con-
ference Series,2020(1): 012061.

RS Ml PhHE R L AR BT R R AT IE I EHGE E
ROUEAEPRBERE 10 BT L] AR T AR, 2022, 42
(5): 65-68.

CHENG Y,LIN J,SUN Y C,et al. Analysis of Com-
munication Support Capability of Vehicular Communi-
cation System Based on Analytic Hierarchy Process
[J]. Ship Electronic Engineering.2022,42(5); 65-68.
(in Chinese)

TR AR, 5 e . — ik TR Ak MUBOR 255 1T
AT 454 256 38 T ACRE VAl 5 ek )], M5 G815 L 2020,
33(11): 161-163.

ZHANG Q D, JIANG X Y. Evaluation of Reconnais-
sance Equipment Utilization Efficiency Based on Del-
phi Method and Fuzzy Comprehensive Evaluation[ J].
Information & Communications, 2020, 33(11): 161-
163. (in Chinese)

(IR EY O s R BV R iR 3 2P o
RERBEIIFAG [T, K1 54846, 2021, 46 (11)
73-81.

HE P,WANG H.LI Y B.et al. Research on Capabili-
ty Evaluation of Military Civilian Integration Army E-
quipment Maintenance Support System[]]. Fire Con-
trol & Command Control, 2021, 46 (11): 73-81. (in
Chinese)

P BT R BT 09 45 RS AL AR o B T .
T E A2 5 ,2018(31) : 104-106.

LU X. Evaluation Index Analysis of Integration of De-
fense and Civilian Technologies Based on AHP[]J].
China Collective Economy, 2018 (31): 104-106. (in
Chinese)

(U830 5)



