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Abstract: Due to the absence of centralized authority, the service reliability of wireless ad hoc network is
seriously affected by selfish actions of the rational nodes during the packet forwarding. This paper proposes a
repeated-game model of node behavior that takes account of the selfish nodes' future payoff expectations and their
long-term desires for profit. An incentive-compatible condition under which the selfish one will be deterred from
cheating by the subsequent punishments and then turn to cooperate is shown analytically. The impacts on the selfish
nodes’ behaviors, which are induced by their willingness for future collaboration, the parameter settings of
punishment mechanism and the efficiency of misbehavior detection, are also discussed. Simulation results show that,
the increase of network scale, the deterioration of node's collaborative patience and the low misbehavior detection
efficiency will motivate entities toward self-interested action, but this tendency can be neutralized by a careful
configuration of the punishment mechanism in the model.

Key words: repeated game; wireless ad hoc network; Nash equilibrium; cooperation enforcement; selfishness
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AT B 1 S R R P AF IO 0 3 S B bt 19 2% (routing game), FL 22 B0 S — Vi 19 25 T 3 AT e
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S A 28 AP0 S /AN T RS A R 194 286, T T2 ASE R0 A 1D 199 9%, SV 8 KT v RE Bl 25 £ I 5.
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Table 1  Best-Response strategies and their utilities in repeated forwarding game
1 HERAIE ST W B A e SV SR A HERT A

—

Strategy Abbr. of 4 (T,F,S) Corresponding u,(a;)
Defection (cheating) D (1,0,1) u(D) b—c
Cooperation C (1,1,1) ui(C) b—(1+n;)c
To cope with isolation 1 (0,0,0) u,(1) 0
To cope with reentering B (0,1,0) u;(B) —cn;
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6=0.7—

Projection — 40 5=0.7, r=0
— 0=0.7
—— Upper limit |
35 —— Lower limit
— A4
3.0
e
S 25
=
2.0
1 .
9 1.5
10 5
9 1.0
8765 876r(r0ur1dS) 0 1 2 3 4 5 6 7 8 9 10
plrounds) 4 32 7 o~ 10 p(rounds)

Fig.1 Sample of p/r configuration (6=0.7, r>1) Fig.2 Sample of p/r configuration (6=0.7, »=0)
Bl 6=0.7 i1 p,r BC & 50 T 541 (r21) Kl 2 5=0.7 IS ¥ p,r i & 5 #7541 (r=0)
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