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Cell Energy Balanced Uneven Clustering Hierarchy Scheme
for Wireless Sensor Networks

WANG Yi, ZHANG Deyun, LIANG Taotao

(School of Electronics and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Employing clustering techniques in routing protocols can improve the scalability of
wireless sensor networks. To solve the “hotspot” problem that is caused by the cluster heads
close to the sink, which are burdened with heavy relay traffic via multi-hop communication and
tend to die earlier and that leads to the network being partitioned, a novel cell energy balanced
uneven clustering hierarchy scheme (CEB-UC) is presented. In CEB-UC, the entire network has
been divided into some cells reasonably such that the number of clusters in each cell is different,
and that the number of nodes in each cluster is different. The clusters closer to the sink node have
fewer nodes than those farther away from the sink node. Thus these cluster heads can preserve
some energy for inter-cluster data relaying. Compared with some classical clustering protocols,
such as HEED, LEACH, PEGASIS, EAR-ACM, simulation results show that CEB-UC outper-
forms significantly in optimizing the cluster heads’ energy consumption, balancing the nodes’ en-
ergy consumption and enlarging the diameter of the entire network. When different data aggrega-
tion strategies are employed by the sensor nodes, the cluster heads’ energy consumption is re-
duced by 17%-41% ., and the network lifetime is prolonged by 24 %-53%.
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1. Form_HELLO_Msg(ID,E, g4ua_m-Cell_Info_ID)

2. Broadcast_Msg(HELLO_ADV_MSG)

3. Receive_Msg(HELLO_ADV_MSG—
Neighbour_Info_Table)

4. Begin

5. For eachnode #; in Neighbour_Info_Table

6. E, .=E, . tNeighbour Info_Table[i ].Eresidual i,

7.End For

8.E, =E, ./ Neighbour_Info_Table.Length

9. If (B egiqual_m<Eave) End_Procedure

10.Else AE=(E,

11.Begin

residual_m ave)/ (Emmalim ave)

12. Foreachnode i,in Neighbour_Info_Table
13. If (Neighbour_Info_Table[#,].
Cell_Info_ID==p-1)
n,
Else If (Neighbour_Info_Table[7,].
Cell_Info_ID==p+1)
Nyt
Else Continue
18. End For
19. An=|n,=n, 4|
20. Wm=wlAE+w2(nP+l+np_1)—w3An
21. Broadcast_Node_Weight(#,,.ID)
22.Receive_Node_Weight(W—Node_Weight_Table)
23.Begin
24. For each node weight i; in Node_Weight_Table
25.  If(W,< Node_Weight_Table[i,])
26. Is_Cluster_Head = False
27. Broadcast Msg(HEAD_FAL_MSG)
28. End For
29.1f(Is_Cluster Head) Mark node m as Cluster Head
Broadcast_Msg(HEAD_SUS_MSG)
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