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Distributed energy neutral clustering protocol based on duty cycle

LI Zheng-yang, TAO Yang,ZHOU Yuan-lin, YANG Liu

(School of Communication and Information Engineering ,Chongqing University of Posts

and Telecommunications, Chongqing 400065, China)

Abstract; For a wireless sensor network with heterogeneous energy collection capabilities under solar irradiation. a
distributed energy neutral clustering routing protocol based on duty cycle is proposed. In the protocol, the node
combines the predicted value of solar radiation intensity and its own energy conversion efficiency to derive the energy
harvesting ability, maintains energy neutrality by following two duty cycles. First, the nodes selected from the
network that satisfy the cluster head duty cycle are defined as temporary cluster head sets to balance network energy
consumption and ensure node energy neutrality. Secondly, a set of uniformly distributed optimal cluster heads is
selected from the temporary cluster heads, which can effectively reduce energy consumption and improve
throughput. Finally, the member node adjusts the frequency of sending data according to the data transmission duty
cycle in order to obtain the best energy consumption efficiency. Through simulation analysis, this protocol can
theoretically reach an infinite network lifetime. Compared with other protocols, it has obvious advantages in
improving network throughput and reducing the number of cluster failures.
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Phase 1. Initialization

1. for every node in the network
2:compute DC¢yy and 7, according to Eq. 4 and Eq. 163
3:get the current nodes” DC from counter;
4 ;0btain the neighbor node set(S,,) through
S (D) ={node j: d;—;<r}
5: compute Weight and CH,., according to Eq. 17 and
Eq. 20;
6.is_final CH = FALSE;

Phase II. Main Processing

Repeat

1:1f((Sep«{v:v is a cluster head}) &)

2. if(NodeID = MOST_Weight(Scy) and CH o, = 1)
3: CH_msg(NodelD, final CH,Weight) ;

4. is_final CH = TRUE;

5:else if (CHyo,= 1)

6: CH_msg(NodelD, final CH,Weight) ;

7: is_final CH= TRUE;

8:else if (DC= DCcy)

9: CH_msg(NodelD, tentative CH, Weight) ;

10: CH previows = CHiprop 3
11:CH b = MINC(CH o, x1. 5, 1)
Untll CHprcwous =1 5

Phase III. Finalize

1:if(is_final CH= FALSE)
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2 H((Sppa c¢={v:v is a final cluster head}) #&)
3: my_cluster_head «MOST_Weight(Sgui cn) 3
4. join_cluster(my_cluster_head_ID ,NodelD) ;
5: else CH_msg(Node_ID,final CH.Weight);
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