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Research of air-ground multi-element frequency
optimization model in complex networks

XU Xue-fei, LI Jian-hua, SHEN Di, GUO Rong, YANG Ying-hui
(Information and Navigation College, Air Force Engineering University , Xi’an 710077, China)

Abstract; Aiming at the frequency planning and assigned problems of air-ground multi-variant complex net-
works, A frequency optimization model is proposed. Firstly, abstract the nodes and relationships in complex
networks, the importance attributes of nodes are proposed from the aspects of role function, movement ability
and network structure. Secondly, take each node as the basic object to make a decision, and the note’s property
is deemed as a key element to influence the solution, then, a multi-criteria decision grey relation projection
method is taken to calculate the closest between the solution and the ideal solution to obtain the importance se-
quence of the solution. Finally, the model’s effectiveness and rationality are confirmed according to the example
of air-ground multi-variant frequency complex networks.
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T ML S8 FR M 48 4% 455 il 75 /5 (command-control node, CC_
node) s ¥ 5T 5 Bl . 3% K B G2 Bk Dy K J1 4T i 45 51 (firepower-
blow node, FB_node) ; # fili 58 ML F1 A% 45 GE PR o 15 I (T 5% 15
i (intelligence-reconnaissance node, IR_node) ; # T L HL4¢
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BT 0 A B ALEE X T &S o g ik B B AT 4 T OF
7% . M CC_Node,FB_Node,IR_Node il EI_Node 4 2575 &
HIRM T REEH
A= {a.b,u}
(D MRz T SR b E 2 T, 2 =ik B B
BRI FR.

x1 LERREHETRENRE

CG OF SC MS DC BC cC

a 7.5 1.0 1.0 0.0 8.000 108.983 14.000
b 9.5 1.0 1.0 0.0 8.000 95.067 14.250
c 8.0 1.0 1.0 0.0 6.000 58.000 13.250

d 7.5 1.0 1.0 0.0 6.000 77.067 13.083
e 7.0 1.0 1.0 5.0 5.000 83.000 13.000
f 8.5 1.0 0 5.0 8.000 63.250 14.333
g 3.5 1.0 0 0 3.000 39.250 10.667

w W

0 3.000 38.000 11.000

o
w
o
—
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S
o
=
S
S
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—
3

J 3.5 1.0 0 3.0 1.000  0.000  7.750
k 6.5 1.0 5.0 7.0 5.000  3.567 11.583
! 6.0 1.0 5.0 7.0 5.000  3.567 11.583

P 3.5 1.0 9.0 3.0 1.000  0.000 7.750
q 3.0 1.0 3.0 0.0 1.000  0.000 9.083
r 3.0 1.0 3.0 0.0 1.000  0.000 9.083
s 3.0 1.0 3.0 0.0 1.000  0.000 9.117
t 3.0 1.0 3.0 0.0 1.000  0.000 9.117
u 3.0 1.0 3.0 0.0 1.000  0.000 8. 783

X DG R AR M T4 IR DR Y A ke
I Y 435

9.5 1.0 9.0 7.0 8.000 108.983 14.333
7.5 1.0 1.0 0.0 8.000 108.983 14.000
9.5 1.0 1.0 0.0 8.000 95067 14250
80 1.0 1.0 0.0 6.000 58.000 13.250
7.5 1.0 1.0 0.0 6.000 77.067 13.083
70 1.0 1.0 50 5000 83.000 13.000
8.5 1.0 7.0 50 8.000 63.250 14333
3.5 1.0 9.0 3.0 3.000 39.250 10.667
30 1.0 7.0 3.0 3.000 38.000 11.000

30 1.0 7.0 3.0 1.000 0.000 7.917
3.5 1.0 9.0 3.0 1.000 0.000 7.750

¥= 6.5 1.0 5.0 7.0  5.000 3.567 11.583
60 1.0 50 7.0  5.000 3.567 11.583
60 1.0 50 7.0  5.000 3.000 11.750
6.5 1.0 50 7.0  5.000 3.000 11.750
3.5 1.0 9.0 3.0 3.000 39.250 10.667

3.5 1.0 90 3.0 1.000 0.000 7.750
30 1.0 3.0 0.0 1.000 0.000 9.083
30 1.0 30 0.0 1.000 0.000 9.083
30 1.0 30 0.0 1.000 0.000 9.117
30 1.0 30 0.0 1.000 0.000 9.117
30 1.0 30 00 1.000 0.000 8.783

30 1.0 1.0 0.0  1.000 0.000 7.750
7.5 1.0 1.0 0.0 8.000 108.983 14.000
9.5 1.0 1.0 0.0 8.000 95067 14.250
8.0 1.0 1.0 0.0 6.000 58.000 13.250
7.5 1.0 1.0 0.0 6.000 77.067 13.083
7.0 1.0 1.0 50 5000 83.000 13.000
8.5 1.0 70 50 8.000 63250 14.333
3.5 1.0 9.0 3.0 3.000 39.250 10.667
3.0 1.0 70 3.0 3.000 38.000 11.000

3.0 1.0 7.0 3.0  1.000 0.000 7917
3.5 1.0 9.0 3.0  1.000 0.000 7.750

Y= 6.5 1.0 50 7.0  5.000 3.567 11.583
60 1.0 50 7.0  5.000 3.567 11.583
6.0 1.0 50 7.0  5.000 3.000 11.750
6.5 1.0 5.0 7.0  5.000 3.000 11.750
3.5 1.0 9.0 3.0 3.000 39.250 10.667

3.5 1.0 9.0 3.0 1.000 0.000 7.750
3.0 1.0 3.0 0.0  1.000 0.000 9.083
30 1.0 3.0 0.0  1.000 0.000 9.083
3.0 1.0 3.0 0.0  1.000 0.000 9.117
30 1.0 3.0 0.0  1.000 0.000 9.117
3.0 1.0 3.0 0.0  1.000 0.000 8.783

(2) XY MY 2 HEAT B0 0E Ak b 3L A4 3 OE 2 A g
AR AT R AR A A

(3) TIEEAR I e & I B AR YU SR B G R Kk SR TR
AP IRIERE G 5

() A4 T 28 v 988 B Bl 0 10 5 46 4, A TR 1] o
W=1{0.2,0.05,0.05,0.1,0.3,0.1,0.2},75 4 K CHH ¥
A )

W= {1.051 9,0. 065 7,0. 065 7,0. 263 0,2. 366 9,
0.2630,1.051 9}

(5) IR AT IE B J7 22 09 I SC I 4% 52 A8 43 0]

D' ={4.552 3,4.845 2,3. 604 1,3.556 7,3.233 2,
4.4159,2.053 1,2.108 7,2.181 4,2. 215 6,3.173 3,3.134 0,
3.152 9,3.192 2,2.053 1,2. 215 6,2. 181 1,2. 181 1,2. 182 8,
2.182 8,2.166 8}

D ={4.952 4,4.952 3,4.952 3,4.952 4,4. 924 2,
4.916 2,4.917 6,4.916 6,4. 952 3,4.952 1,4. 816 8,4. 816 8,
4.828 2,4.828 1,4.917 6,4. 952 1,4. 666 9,4. 666 9,4. 663 6,
4.663 6,4.697 6)

(6) JRRHRI I RECH

E={0.458 0,0. 489 1,0. 346 3,0. 340 3,0. 301 2,
0.446 5,0. 148 4,0.155 4,0. 162 5,0. 166 8,0. 302 7,0. 297 4,
0.299 0,0. 304 2,0. 148 4,0. 166 8,0.179 3,0.179 3,0.179 7,
0.179 7,0.175 4}

LR a Rl IR Ty s sl Br By sl ST i
e BRI

b>a> f>c>d>n>k>e>m>1>s=t>q=r>u>j=
p=>i>h>g=o

[7i) 2R LA

T, 1 528 B B I SR BRA R B E={0. 431 0,0. 446 5,
0.355 3,0. 470 8,0. 382 1,0. 173 5,0. 302 7,0. 145 7,0. 142 8,
0.302 7,0.112 7,0.107 4,0.107 4,0. 112 7,0. 302 7, 0. 302 7,
0.185 3,0.185 3,0.191 7,0.191 7,0. 188 4}

T, 25 5B B B I SRR R B0 E=10. 447 0,0. 442 1,
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0.357 5,0. 341 3,0. 365 2,0. 241 5,0. 173 4,0. 356 4,0. 157 3,
0.271 8,0. 252 7,0. 252 7,0. 271 8,0. 173 4,0. 166 8,0. 156 4,
0.183 8,0.183 8,0.189 0,0.189 0,0.185 2}

T AF A B B IR A 5E R 4 E={0. 408 0,0. 435 7,
0.346 1,0. 310 8,0. 287 4,0. 275 5,0. 176 7,0. 132 8,0.129 8,
0.302 7,0. 200 6,0. 245 7,0. 245 7,0. 200 6,0. 126 7,0. 113 2,
0.102 8,0.102 8,0.116 1,0.116 1,0.106 7}

o T AR v A AN () B B e ) R AR A
O T AR EGE ST B B T, 25 h R B B BE L T 28 h Rl B

B T AR SRS B B SR I B 2R BOIEAT 20 % L &5
el 5 prs .
055 ——mMmMm————F———————————

0.50
045
¥ 0.40F

035
% 0.30

0.25

s
—o—: TRRMEREIN B —— LA RE B
——: BEPRGH B —— TR B

PS5 ASTR] A B B9 mi R SRk 4% 5 AR B Ak

il X5 AT A BT UAS L Bl S R O
297 1k . CC_Node ,FB_Node ,IR_Node 1 EI_Node 4 2§75
SR B R R B T B S X 2 TG
T B TT Uy 15 45 U — A BE &t R A AR A 2 Ll —
A I R 034 L T R 2 TR B 56 2R N U0 A8 A5 A i 5 (R
Wt 5 A A o B A [ — A T A AN TR A R B ) T
JE B AR R B L O ol T AR R B B ol TR
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