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Improvement of iHEED Protocol in Wireless Sensor Network Based on Clustering by Node Level
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Abstract Clustering is an important method to design the energy efficient routing protocols in wireless sensor net-
works. This paper analyzed the principles of the iHEED protocol and pointed out the “parent node loss after clustering”
phenomenon by simulation and theoretical analysis. For imporving the iHEED protocol, the “clustering by node level”
was introduced and implemented on TinyOS named iHEED-CHLevel protocol. From simulation using TOSSIM, it
shows that the iIHEED-CHLevel protocol is effective on clustering by node level and guarantees the setup of routing tree

among the cluster heads for aggregated data transfer.
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(1) Initialize

HEED protocol pseudo-code

1. Subr< {v:v lies within my cluster range }
2, Compute and broadcast cost to € Sy,

3. CHprob = max(Cprob * Eresidual / Emax » Ponin )
4, is_final CH < FALSE

(2) Repeat
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1. If ((Scu< {v:vis a cluster head})#Q)
my_cluster_head < least_cost(Scu)
If my_cluster_head == NodelD
If (CHpb==1)
Cluster_head_msg (NodelD, final_CH, cost)
is_final CH <~ TRUE
Else
Cluster_head_msg(NodelD, tentative_CH, cost)
Elself (CHprb==1)
10, Cluster_head_msg(NodelD, final_CH, cost)
11. is_final CH < TRUE
12, Elself Random(0,1)<{= CHpmp
13. Cluster_head_msg (NodelD, tentative_CH, cost)
14, CHyrovious*~ CHprob
15. CHprop= min(2 % CHprgps1)
16, UNTIL CHjrovious =1
(3) Finalize
1. I (is_final CH==FALSE)
2. I ((Scu= {v:vis a final CH})7#®)

3. my_cluster_head <« least_cost(Scu)
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4. join_cluster(cluster_head_ID, NodelD)
5.  Else Cluster_head_msg((NodelD, final CH, cost)
6. Else Cluster_head_msg((NodelD, final CH, cost)
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1. for i=1 to ROUTE_TREE_SET
2. SendRouteMsg()
3. Event on Receive RouteMsg
4 UpdateNeighborInfo()
5. End Event
6. End for
7. for v; & NeighborInfo
8. If vi.id==0
9 localHop < 1
10. break;
11.  else
12. localHop <= min(v;, hop)-+1
13. end for
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