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Directional Antenna Network Topology Control Based on Genetic Algorithm
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Abstract: In view of the importance of topology structure design in directional antenna network topology,
this paper takes the maximum node degree, the maximum communication distance, connectivity and other
factors into consideration comprehensively, and focuses on the construction of a k-connecting communica-
tion network topology thus ensuring the survivability and reliability of the network. For the above-men-
tioned reasons, a network topology model of optimal k-connecting is established The paper presents a new
way of connection between the nodes as a fixed template to ensure the communication of the network. On
the basis of this template, the genetic algorithm is used to optimize the connection mode, an efficient enco-
ding method is presented, and the ordered cross is adopted to be a crossover. By so doing, individual net-
work connectivity checks are avoided after each crossover operation, the time complexity of the crossover
operation is reduced, and in the meantime the good pattern in the chromosome is inherited to the next indi-
vidual generation. As a result, better topological nodes connection is found out. The result shows that the
effectiveness is very satisfied.

Key words: directional antenna; network topology; genetic algorithm

i B HEI: 2017-06-09

EE&TH: EHEHAP¥ILSE(61472443)

EE RN : EWAQ979—) L BTG R X9 A PRI . 11, 22N 3R (5 H8 5 R U758, E-mail: yayahope@163. com

BEEE: DAMA60—) T Beri s T #8 E T, ZEMNFEHXE T HH2ET5E. E-mail: fengyouqian123@163. com

SIAER: FXA. BEM, WEEH. & ETHAELWEAXREN KA EH [T ZFTBAZFRAHKFFR . 2018, 19(2);: 51-
55. WANG Yali, FENG Yougqian, LIU Zhiguo, et al. Directional Antenna Network Topology Control Based on Genetic Algorithm [ ]J]. Journal
of Air Force Engineering University (Natural Science Edition), 2018, 19(2): 51-55.



o7 TR P AFHERD

2018 4

TE A 2% v, BT 98 40 1 25 7 ) 48 1) & TR 481
FUR AT SRS L AT B B I . GG 1k
Je % T R A BE Al [ I B e R R B SCAD T Y
AR I A H B A O AF B, 28 H0 Fh a5 Al 5
PURIAH B2 2 . T 0 298 0 8 2 M L s e B 1k 5
PR, R S A F D 2 A Y 7 A o 20 i — 5 i Ak 7
R S R ) 2 7 1 3 I 2% 1 0 B M D R A Tk
WL TE B — A ke B F AN BRI AR AR R R
— 1G5 SR DR 35 3% {H IR T 45 R R B 4%
5 T BR A B 2 BOUOR B £ X R e AT
JIT T I P PRIAE o SRy T DR IE X 265 457 S 3o R v ) A
RE » A7 255 ) 3 214 B8 15 B BE B 19 28 4 4 M 42 Bh s
DA BA B AEBOR BB AR . BEOROR A Y R
SE S SRR T A S PR K

FE [0] K2k W 2% 3 P A AT 22 08 i A
Ad Hoc M4 BTG $ 5L OF B W45 i 3%
PR Z — HIE Bt B ORI A 2 T B3R R
ZAb T IR B B I e e AR Z T T
T B — B TR AT B, X A 457 R
28 ThFE AR B 01 OO 0 28 4 IR S Bh A R
B A MR SR R R . R A LB Ad
Hoc P28 JE47 #0404 i O FLB i He #5058 35 19 4 4b
P ) B R R A A Y i) R

TETRL M 2, 1V Z 8 b FLR B R LA 254 2
SRR AT H N o B RN R A
%P AR i B, Gabriel EMO, Delaunay = ff
BT Yao %

JE 1] R I TE L B 42U 28 3 il i) S A H
T e 26 43 0 2% (1) i S M (R ST LR =1) L AL M 45
m ik B IE Bl Z AT 55 0 90 O 4k 58 4 BT —
AT A A A0 b 1 B R R A A e EL T R
RIZ FFR e i 38 RS54 e B 25 2 PR BR A

BT FRATT T T I 11 DG B B AR P S 2 o Ay 7 —
A k-3 B T AF O ED . ST PR B e) e T
WE5E B B BNAS 2, T2 — A& Ry B, A
2008 4FTF U 28 TF & R A K AF 58 AR L 2014 4 X
AW Z W IR R R R I r i, %
F5E A ) Pl ) 5 32 e 1 3K 1) 4 S o 5l 1Y 38 0 2R
F AR B RO AR A H T 25 1 25 A 5 S B 10
ANFF S B R AN A

1 RE [ KA M 25 4 f ]t
L1 ML AL R

25 E AL T T T Bl = 4 s (] AP E ) SRR T
2 A M S L REAR 1) n] AT A B L 400 59 ] Y

— X KX HORE A — AR BE K MY TR P
— gkl L Al M 8 i o — AN B GV ED  Horp
P 245 715 A5 B Ay LT A

AR AT — A Z B L M4 4 b o] LLE
YE—ATmEEE G=(V(G) . EWG), Hph VG
so VRN (S 8 E Ron A
(REPREE A . B8 L —HA o DTS 10
N A o0 AT ARG n(n— 1) /2 %
15 H X ) AR I R T B AR N — A R 2% 4 $h
SEF 33X 4 N 25 AL R — S AT E] . ply T 4 e 4%
a2 R SR AR AR 22 6 g S T S AR B Y OF R
A HIE T E B AR I 465 40 D 1 R T AR 6% 35 B
P E AR A SO 0 H AR 2 Y n B8 5 - B AR XA
PO £ 1 40 25 ] ey 548 A 1 T8 5 R B8 R R A H A
PR IR 5E O % AR 45 5 A 58 4 I M R
Do PRI AR SO 8t A% B0k B 1 4 R PR 4 R g
77+ i3 S T — S TR 1 T 4 D 2 A
1.2 midEEARIEIT

DA ARE A %l By 0 X 45 4 o 0k 1 18

EX LA WA R nl WLAR R NY J& i 4 a5 u
A AR e R i D 3R BE Rk A A A A R NY =
(vEV(G): (usv) EEG) ), M —TH u€
V(G) .4 GV =(V(G),EWGY)) K V(GY) =NV
HFHMG FRH.

TEX 2CABJERAE) T AR A w AR (u S
T v B ALBE), B ik ALG (Application Layer
Gateway , ALG) £ iU 824 H ALY AFAE — i Cus o) s

B S R w0 R G AR LR, «

ALG ALG ALG

—v F8 u —>v Ml u —v [&] AT,

T w AR TR R N (w) = {v € V(G)
ALG

u—>v)

:{7}1 yUy 8ot

W u BASBIESE R N3G (w) ={veV(G):
ALG

v—>uy,

EN 3B B ALG T8 u BB (u
AR R EO R deghic (w) = | Naie () | .

B AR D ALG T8 w AR (u AP TR
BO N deghic (W)= N (w |,

EX 4GRS B ALG T s w AN
INE—B MK Gae=(E(Gas) s V(Ga)) o

iﬁ(_% V(GAL(;) :V(G)a E(G‘/\L(;) - {(Lta 'U):

ALG
u *"Usuv'UEV(GALG)} o

EXSCER) ERR, #E XA R u FIE
%@Eﬁ% E’:JQBE 43 ﬁﬁﬂﬁg s Bl R, = max,e N (o
{d(uav)}o



52 ) T A TS A 2 1) TR 0 2 4 53
X LY AR AR A DXF 2 A PRBELLE I 2 A4 1] 19 58 3R s

DI R KREAR,

Hy T 3% e B4 PR BE ) BRI A [ I S
FRBE PR B BR . N BEE A % SORT BT s BRR
H A AR AT R RN

max {degac(uw)} << A

ue V(G
2) I KGR .
Wl KB ES o L W 4% 1 K N T
L. Rl E B AR RN

R, = max {du,»)} <L, Yu€& V(G)
VE Ny g (0
3) %

AR AIE ) 45 32 A7 470 B P S AT EE R L 0 TR IR
A I IR ) 2% Y T X — AR PE R I A O A
HEIEE B G N« (G W 3 58 B 2 o]
T A k(G =k,

ST AR R A B B R H bR A AR

min(max{w(e) |e € G'(V,E)H})

s.t. G(V,E') C G(V,E)

(G =k

R, = max {du,v)) <L, Yue& V(G
VEN | (0

max {degmx,; (uw) } < A

ue V(G
B b B g U e 1 22 1
~6 2L 6 AT HES 5 2 2R T~ 12 & 6
AT AER R B R R BUESE 125 DR
6355 3 2 13~24 L 12 AN AL AR R
HORRSE 2 B —ih i+6,— ki t+12,

2 T AR M TN

WAL L R 1962 4R % PR K 2% Holland
B ERER W —F e/ eEE, eERTAEY
it AR S AR 38 A 8 AR R B LR AR AR 7 A AE AL
il SE LA A 38 B A g O T A T B A
b R A=) E .
2.1 HFgiIt
2.1.1 2R

AR T 2 A 7 28 Sk B

2)2 AR S 2 A4S 58 SR B a0 5

3) SR T o W S 1) 7 12 5 e 58 4 I T A2 Y T
P .
2.1.2 APk

Bl BLAE B[R] — AR 2 A ST g He . BB
LA 2 A1 35 BN B BB 1l E 2 DL E A
EEROE S AR
2. 1.3 PEALHE AR

PR 2 AT JIX ) N Y BE AL B 1 0E 2 L
R LR 8 AT R
2.2 BEEIR

BET B AR TR 0 M 28 4 F A5 R DA ) IRk
FEAT A Ty E N B R s R
S W BEATT 46 IR B AT X 4 P is 5. B
AR A — A T AR, B2 B S E A AR
HAEIRSEEE

HARRFEIT

Stepl FHAL™ A= p D8] AR 45 % E AL AL
G IEFMEAR pn R po B E pus

Step2 FJ HT R 2 B 25 A5 2] ) 2% 15 5 [A] B B, AR
i R S A M 1 3 B 5

Step3 & Uiz A HE A 1K b 19 B A6 A R A7
“Bestindividual”, AW #ERE T ER p—1 4
W T s 5

Step4  Step3 7% 2| 1 H#f (& B HL BT XS, i B8
2.1 1WA 7k EAT A IR e ik 52 3L 15 5 p
N FARAE

Step5 7 5 AR A po, PRGE DDA
HEAT S SERAE IR 2. 1. 2 A N 5 R AT A A e
GRS B35 p AR IR 2. 1.3 Ry
FEBRAERT AR BEAT 1005 o 48 R AR S L 4O
] Bestindividual ft%;

Step6 {7 Step2 % Step5 F | 5¢ B 1l 56 & L1
HREL G5

Step7 % ) & L~ A Bestindividual,

AR A R LR 1,

N

TEPRIG Y JE 25y
EIRRE 1

| VST S

2B 2 M - {w%wm}
S RS2 %ml

g f— gt f——

i %

Fig. 1 Evolutionary flowchart
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Fig. 3 The optimal value evolution progress diagram
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