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Abstract: Considering the characteristic of fast-moving inmobile ad hoc networks (MANETs) ,a virtua backbone network
with a independent dominating set was constructed. This method can avoid sustaining connectivity between backbone nodes and the
backbone network can be rapidly reconstructed as topology change. The minimal independent dominating set was settled by calculat-
ing maximal independent set ,and with the set the algorithm and mathematical moddl of a virtual backbone network were provided.
The result shows that the agorithm bears efficiency ,low complexity and self-recovering ability.
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pendent dominating set

1
s . ad hoc (Mohile
Ad hoc Ad hoc Networks ,MANET) ,
) , s
(1.2
MANET (3 10]
(D9
) , MANET,
(Minimal Independent Dorinating Set with
, Maximel Weight ,MWMIDS) :
«( ) :

:2006-10-11; :2007-01-01
: (No. 20030056007)



MANET

1135
5 V={w, .w} G CE={ey} (Vi,v V)
G wW(wv) \ : \
1t G=(v,B 1 ICV, 1% D, YVm,va I, G
V={vi, v} G JE={eyt v,y V) o G (Independent St ,19; Vv
G . Y DcVv,D# O, V-, {w ’ I G
Vi, V- D« D . D (Madnl Independert St MIS © v 1, Y w(w)
G (Doninating St ,DS) ,DS | | | !
’ o (Minimdl Independent St with Maximel Weight ,
G D (Connected Dominating
MVWMIS .
St ,CDS D | c DI]3 . . D e G b
(Minimal Dominating St ,MDS) ; 1[111)] G
o, |D|<|Dl, | DI D
(D ), D (Minimum 1 1
Dorinating Set ,MDS) .
G=(V, E) ’ '
MANET, 'V , ’
, E : e=(u,v) MIS 4] ,
E( u,v V) u v ad hoc ’
MANET n ,
(ID) . ’
( . MANET ,
). ,
v V w(v) ( ( ) ’
).
. ,
" [4] ,
1,ww D 1,vo Ni(vy
yk={o,vkéED,apq={olvpéENl(vq) . MWMIDS n
'k=1,2, ,n;v, D;p=1,2, ,myvy V,; IDS,. ’
g=1,2, ,n
D YoV, Y a2 MWMIDS , ,
1,k=1,2, ,n. MWMDS '
) , o(n).
. ' N 31
:min iz yi b awk=21,k=12, ,n - hop_ count(u,v) — u v
ai,yi=0 1 ( )
m « N[ v] ={v+ ul hop. count(u,v) <1} —
n’axz w(v)y w(v) 20,i=1,2, ,n v 1 _
N “m(vy — 01 2,

ol G=(V, E,w),

- No(v) — v



2007

1136
MWMIDS D
- Dn(v) — Y,
- Dom(v) — Y, D 3.1
- Undom(v) — Vv
- D={vv V,m(v) =2} — D , D
3.2 vV u
(1) : ID Wy > Wy, (b) ,v
v V, m(v) : =0, u,
No(V) : = N[ v],Dn(V) : = @, D
D
ID ( ). D
2 v No (V) u
( No(V) ), (o), u
(a) : , (b) b D
3.1 D
(8 ( ) v 3 G=(v. 8,
Dom(v), m(v):=2,No(v):= MWMIDS D
No(V) - {v}, (5). (2)
(b) v u (a)
Dom( u) m(v) =0, b
Undom(v), m(v):=1, u (o), Dom(v) ,
Du(W):=Du(W) +{u},  No(V):=No e > W ? Undom(z)
M-{g, ®, , mv=#0, 3. v Bom
(c) v u D
Undom( u) m(v) =0, W, 34
> w, z Undom( 2) (m(2) = 4 MWMIDS o(n) :
1), ,v Dom(v), m(v): Ologh + 1) | b
=2, No(v):=No(v) -{u, (5. Y n
No(V) : = No(v) - { u}, z .om q
(v) #0, (4.
©) v Bom( u) o(n).
No(V) : = No(Vv) - { u};Dn(V) :=Dn(V) +{ u},
m(w =2, (5. logd ;  MWMIDS
(4) v Undom( u)
No(V) : = No(V) - { u}; m(u :=1, (5. n,
(5 No(v) = 2, L Cn 5.
No (V) Dom  Undom _MWMIDS n,
(6) m(v) =2,(v=1,2, ,n ,
D={v|lv V,m(v) =2} o(logh + n) .
MVWMIDS,
4
MWMIDS ,
3.3 w® Mmwmcpg?

2 G=(V,B



6 MANET 1137
MANET [2], n ( [12]). 20
( ) L =150m w = W =100m
=100m 2- , WL , 50, MWMIDS
, R. IDS 3(a) , ,
8201012 2 IDS 21 22 )
[12]
R 22, (b)
50m 60m 40 10 100; 12 , ,
50 60, 2 13,
30m 10m 90m. / , (o) 10
80 [12]
, MWMCDS WL (10 -7), (d) :
80 , / 100 - T 100 ]
: 1 2 A -, R i
E 80 o _H=ac ar ) E 80 / ,_Q ~< e X
1 (a (b : . v, o s | &Ly
$ 60 I H 60 ANIR ]
, 2 (a) (h) E s y
® ol & «»"| i 'y ;’E 40 h4
, bl AN Wl = P
# 20} B, AT I # 2
' § i &
1 ( a) ( b) 2 ( a) % 20 40 60 80 100 %o 20 40 80 80 100
1 204 BB 4 b /m 1 2R WA b /m
(b) , ( (a) (b
) 100 - e 100
' ¢ AN, n i
( ) LIS —"Ge INL Y = ).
' % T\ RN %
, ! # 60 s X # 60 &
i wh/ K ? i 40 X T
’ & AT 13 wl & e ¢ = \4
g[S B A .
) , # 20 ‘\ o \ ® 2 8N
V\L ’ 0 6‘ i 0 .n - .
0 20 40 60 80 100 0 20 40 60 80 10C
MWMOCDS 5 AR WA b /m 5 A4 W L4 B /m
() (d)
. 04 - eS| g odf- S T 3 MWMIDS i) 44 5 5 3
- WL RN - WL
B 03 o emwmis | B LW - MWMIS S
-Q r . -a L N
= 02} - £ oo . MANET :
" by E= 3 ha S8
2 01 -\:\.\ > 2 01 \'\ ‘\"“»‘, ,
# 0 B ;\! # [ 5 1%‘!\«—1
30 50 70 90 % 50 70 20 !
AR /AT RO E 50 RO R /Y RUBOE SE 60 MANET
(@) 15 LB H sE % 50 (b) 1 RIMH A 5E 60
MWMDS )
B1 A AU S A S0 MR o
x 03 o ; xtVMCDS 5 014 \\\“ ; erCDS
X e o MwMIs x TS MwMIS MWMDS
02 - < o1 ey !
. 8 ad hoc
01 i 006 =
z (R, & & :
o M 002 . P
40 60 80 100 40 . l(so :) 100 [1] Xinfang Yan, Yugeng Sun, Yanlin Wang. A heuristic agorithm
AU/ R R B s S0 R/ R B S I S 60 . - ) . Lo
:)Zﬂm{llﬂﬁz;w (;;zimmmi;;o for minimum connected dominating set with maxima weight in
B2 &0 RE [ SE e 3 ad hoc networks[A]. Grid and Cogperative Computing[ C].
MWMIDS MWMCDS Berlin, Heidel berg , Germany : Springer-Verlag, 2003. LNCS3033:

719- 722.



1138

2007

[2] , , .

[J1. ,2004,32(11) 1774 - 1777.
YAN Xinfang,SUN Yu-geng,HU Huardong. A heuristic ago-
rithm for minimum connected dominating set with maximal
weight in ad hoc networks[J]. Acta Hectronica Sinica,2004,
32(11) :1774 - 1777. (in Chinese)

[3] M Skald,C Yeongyoon,J Nilsson. An analysis of mobile radio

ad hoc networks using clustered architectures[ A ]. Vehicular

Technology Corference, The 57th |EEE Semiannual [ C]. As

cataway ,NJ : 1 EEE Press,2003,1:181 - 185.

Alzoubi K M, et d. New distributed agorithm for connected

dominating Set in wirdless ad hoc networks[ A]. Proc 35th

Hawaii Int’ | Conf [ C]. Hilton Wakoloa Village Island of

Hawaii : | EEE Computer Society ,2002. 3881 - 3887.

[5] K Xu,X-Y Hong,M. Gerla. Landmark routing in ad hoc net-
works with mobile backbones[J].Journa of Paralel and Dis
tributed Computing,2003,63(2) :110 - 122.

[6] A Sawat ,H Hassanein,H Mouftah. Power-aware virtud bases star

tions (PA-VBS) for wirdess mobile ad hoc communications[J].

The Journd of Computer Networks,2003,41(3) :331- 346.

Sucec,| Marsic. Clustering overhead for hierarchica routing in

mobile ad hoc networks[A]. Proceedings of the 21st Interna

tiond Annua Joint Conference of the IEEE Computer and

Communications Societies (INFOCOM 2002) [ C]. Piscataway ,

USA | EEE Press,2002. 1698 - 1706.

WuJ,Li H. A dominating-set-based routing scheme in ad hoc

wireless networks[J]. Telecommunication Systems Journal , A

specid issue on Wireless Networks,2001,18(1-3) :13 - 36.

Y Chiu,E H K Wu,G H Chen, Stability aware cluster routing

protocal for mobile ad-hoc networks[ A ]. Parallel and Distribut-

ed Systems, 2002. Proceedings. Ninth International Conference

[4

[inan

[7

—

[8

—_

[9

—_—

on[ C]. Washington DC,USA : |EEE Computer Society Press,
2002. 471 - 479.
[10] M Chatterjee,S K Das,D Turgut. WCA :a weighted clustering
algorithm for mohile ad hoc networks[J]. Cluster Computing
(Specia Issue on Mohile Ad hoc Networks) ,2002, (5) :193

- 204.

[11] : - [M].
,2004.

[12] . Ad hoc [D].
,2005.

1958 6

. Emal iefyan @zu. edu. cn

1961 9 ,
. Emal : liuaign6109 @163. com

1979 5

. Emall :yangting @ju. edu. cn




