$s2 % A3 it A HL =5 Eire Vol. 32 No. 3
2009 4F 3 A CHINESE JOURNAL OF COMPUTERS Mar. 2009

ETHHHZITERHBEEANMT K& EmiL
pHy 2EB F 4 BEZ x4

W R DA 2 TSR 2 S HOR B W/REE 150001)

W OE s AR W AR A2 S S 2 AR R 2 R ST R B R DL SR T LMOCP
PR SR S VCG HLHI T30 5% S ki) S04 ﬁﬁ%U\«BE?’iﬂum%‘JJﬁ‘ﬂ&gﬁ%ﬁﬂ?’iﬂ,x.ﬁ,@ﬂ%*ﬁﬁ?ﬂ TH B %
BN OGO BAE] OG? ). X ERCH IE S PEFEAT 172087, FFIER] T LMOCP P80 2 )5 2 A1 AT X0 19 - 72 B A 19 i
R B 19 3 — 3 [ BRI ABE T 1T A S DI SR W R S A O R A A T ns-2 X PR IRGHE AT T
B O BLAE R SR 5 B W JURT E 2 B UM L, LMOCP B 38U 7 58 A% 4 T S, 70 4800 19 4% 43R

XKEBIR B AAM; BRTEAE VCG HLH 4B R &£
hEESES TP393 DOI 5. 10.3724/SP. J. 1016. 2009. 00483

A Cooperation Protocol for Ad Hoc Networks with Selfish Nodes Based on
Mechanism Design
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(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001)

Abstract In mobile ad hoc networks, how to stimulate selfish nodes to participate in the net-
work cooperation is currently a hot research field. This paper proposes the LMOCP protocol,
which applied VCG mechanism to calculate payments for relay nodes. The introduction of a
neighbor discovery process and the improvement on routing discovery process can together de-
crease the overhead of control message from O(n’) to O(n*). By encrypting the RREQ, relay
nodes can not discard RREQ any more. The validity of the protocol is analyzed, and the LMOCP
protocol is proven to be Ex Post Nash implementable under the assumption that node rational is
the common knowledge, and the optimal strategy of each node is to honestly report their prices.
Ns-2 was used for simulation and the result shows that LMOCP had lower message overhead and

shorter network delay compared with several important protocol.
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Background

In ad hoc network, nodes cooperate by forwarding pack-
ets for each other to allow them to communicate beyond di-
rect wireless transmission range. All the mature routing pro-
tocols, such as DSR and AODV, assume that nodes are co-
operative, and they are willing to forward packets for other
nodes. In recent years, with the progress of technology, it is
becoming possible to deploy mobile ad hoc networks for civil-
ian applications as well. In these networks, each node be-
longs to different individuals or organizations, and the coop-
eration among the nodes would not be guaranteed. In order to
save resources (such as energy), some nodes may show self-
ish behavior, discarding all passing by packets.

How to stimulate selfish nodes to cooperate became a

hot spot in ad hoc network research community recently.

= Cost(Paths.;) + Cost(Path;.p)

>Cost(Paths.;) + Cost(Path;.p)

= Cost(Paths.; + Path; p) >=Cost(LCP) ,
AR ARBEA AL

[0, LCP™ A& & A Paths, [N Paths, %3 T
5 v,

I RREQ o 41, 3% 4 {5 | (Pazh’s,; #1 Cost (Path’s.))
WEABE#E B o i LCP B @35 s, X3 Cost (LCP) il
Cost (LCP™ D) WS B4 B B ATITAS 23 52 W0 55 28 o 1Y SR

TERS 3l E AL 39 e R SO0 T AR B0 e B 2 R T
AL R T R 1 R e T AR T o SR T R LR
WOHE B2 A v B2 £ 57 % RREQ. HEEE.

ting, etc.

DONG Jian, born in 1978, Ph. D. , associate researcher.
His current research interests include fault tolerance compu-
ting, mobile computing, etc.

YANG Xiao-Zong. born in 1939, professor, Ph. D. su-
pervisor. His current research interests include mobile com-
puting, fault tolerance computing, etc.

LIU Hong-Wei, born in 1971, Ph. D. , associate profes-
sor. His current research interests include fault tolerance

computing, mobile computing, etc.

Current studies proposed a lot of schemes to encourage self-
ish nodes to take part in network cooperation, such as Ad
hoc-VCG or LOTTO. But there still exist some drawbacks in
these protocols: source node can increase its payment by
cheating; relay nodes may drop RREQs, which is important
for destination node; there are lots of RREQs need to be ex-
changed in route discovery phase. This paper proposes a new
cooperation protocol named LMOCP, which solves those
shortcomings. The authors also prove that LMOCP is Ex
Post Nash implemental.
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