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Energy-balanced unequal clustering routing protocol based on
game theory for wireless sensor networks
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Abstract: In Wireless Sensor Network ( WSN) clustering routing algorithm, sensors energy consumption imbalance will
result in "energy hole" phenomenon, and it will affect the network lifetime. For this problem, an energy-balanced unequal
clustering routing protocol based on game theory named GBUC was put forward. In clustering stage, WSNs were divided into
clusters of different sizes, the cluster radius was determined by the distance from cluster head to sink node and the residual
energy. By adjusting the cluster head in the energy consumption of communication within the cluster and forwarding data to
achieve energy balance. In inter-cluster communication phase, a game model was established by using the residual energy
efficiency and link reliability as the benefit functions, using its Nash equilibrium solution to get joint energy balancing, optimal
transmission path of link reliability, thereby improving network performance. The simulation results show that, compared with
Energy-Efficient Uneven Clustering ( EEUC) algorithm and Unequal Clustering Energy-Economical Routing ( UCEER)
algorithm, the GBUC algorithm has significantly improved the performance in balancing node energy consumption and

prolonging the network lifetime.
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1) R—RAND(0,1)
2) if R < T then
3) candidate_head = TRUE
4) end if

5) if candidate_head = TRUE then

6) Elect_msg(ID,R;, f(i))
7) else

8) sleep

9) end if
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10)  on receiving a Elect_msg from candidate node s
11)  ifd(s;,v;) <s;. R; OR d(s;,s;) <s;. R; then
12) add s; to v, neighbor set NT;
13)  end if
For every volunteer node s;
14)  if (i) =f(j) j belong NT, ;compute f{i)according to Eq. (8)
15) Competehead_msg(ID, R;) ;

16)  else
17) Giveuphead_msg(1ID, R;, f(i))
18)  end if

For every ordinary node s;
19)  if receive Competehead_msg

20) if Compeiehead_msg. count=2

21) ArossNode_msg(ID, ClusterID, E;)
22) else Joincluster_msg( 1D, ClusterID)
23) endif

24) else Elect_msg (ID,R;, f(i))

25)  end if
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