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Abstract: The wireless sensor network, which has a range of application values, is the important carrier for the
Internet of Things and the key technology extending the covering area of Internet in the future. Due to the
variability of communications environment and the diversity of communications service, topology control based on
the information of monolayer faces a new challenge. This paper utilizes the game theory to involve the expected
node degree, the connected factor and the Interference node numbers of MAC layer into the revenue function, which
also constructs the game model of topology control. Next, the paper proves the existence of Nash equilibrium and
proposes an energy-balanced and reliable topology control game algorithm (EBRGA) for sensor networks.
Theoretic analysis and simulations validate that it could ensure networks good characteristics of connectivity, high
reliability, fast convergence and energy equilibrium etc.
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2.2 TCBGH#AET
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Table 1 Framework of topology control game
R 1 RIMEHRIEIRHER

Factors of topology control game Relevant description
Player set | I={v,,v,,..,vy} where N is the number of nodes in network

p, €S;, p; denotes the selectable power of node v, S; is the selectable power set of

node v;, seS=x_ lSI is the space of all action vectors (tuple), where each

Action set S component, p, , of the vector s belongs to the set S, the set of the selectable powers
of node v, . we will denote action profile s = (p,, p_;) where [ is the node V;’s power

and P_; denotes the powers of other N-1 nodes. Here 0< p; < p,,..

(P> p_p) = Fi(p p(@N? + BN) —a(n (p)—n,)* = Bhi(p,) is node vi’s preferences

Utility function u,(p;, p_;)
to the action vector s = (p;, p_;)
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Table 2 The header of node v;’s neighbor list nl(v,)
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(1) 457 25 19 28 AN T8, AR B TCBG RS 5040 i 41) 4 vhoxd I PR I8 2 A
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