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Abstract

Cluster-based routing is high energy consumption of cluster head nodes. A recent approach to resolving the problem is the
dynamic cluster technique that periodically re-selects cluster head nodes to distribute energy consumption of the sensor nodes.
However, the dynamic clustering technique has a problem that repetitive construction of clustering consumes the more energies.
This paper proposes a solution to the problems described above from the energy efficiency perspective. The round-robin cluster
header(RRCH) technique, which fixes the initially structured cluster and sequentially selects cluster head nodes, is suggested for
solving the energy consumption problem regarding repetitive cluster construction. A simulation result were compared with the
performances of two of the most widely used conventional techniques, the LEACH(Low Energy Adaptive Clustering Hierarchy) and
HEED{(Hybrid, Energy Efficient, Distributed Clustering) algorithms, based on energy consumption, remaining energy for each node
and uniform distribution. The evaluation confirmed that in terms of energy consumption, the technique proposed in this paper was
26.5% and 20% more efficient than LEACH and HEED, respectively.
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2.2. LEACHAIA H<Qt 7] w8 ¥

//-——— setup state -—------—-

LOOP
1) CH—* :idy,, N,, MAC\mk, id,, | N,, )
2) CM>BS: N, ,idy, Ny, (mk,id, | N,IN,),,

3) BS—CM: res, MAC(mk, N,eqlres)
4) CM—>CH: id,,, G MAC(mk, N, |id,,| C)
//--Sharing key: Counter, ck, pk ---~-
5) CH—BS: Chifo, Cg,M‘IC(mk, Cﬁlfolc;)
6) BS—GN: (C, ck, pk),,, MAC(mk, (C,ck,pk),,)
7) CH->CM: TDMA,, ., MAC(mk, C| TDMA, , ,
//---- frame state —-------—
LOOP
8  CM—CH: Dy, MACImk, C| Dy )
9 CH-BS: Dy, o MACUmk, C\ Dy, )
END LOOP
END LOOP

a9 3 Bg X483 LEACH Z2EZ
Fig. 3. LEACH protocol with security method
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1) round_count = 1;

2) LOOP round_count + 1;

3) IF CH THEN // CH7A%

4)  update_schedule();

5)  send(next_ch id,schedule info);
6) ELSE // non-CH7 %
7)  waiting until ch_send_event;

8  receive(next_ch_id,schedule_info);
9)  update_tdma_schedule();

10) END IF

11) END LOOP

29 5. AbEA e ANy B T2EZ
Fig. 5. Re-setup protocol of proposed method
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Table 1. Parameter of simulation

Eelec 50 nl/bit
Efs 10 pJ/bit/m*
Emp 0.0015 pJ/bit/m*
l 512 bit
im 50 bit
k 5
N 100
M 100
S 20
n 5
Heedoll A9 $uHE 40 m
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Table 2. Number of node still alive per round with security
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Figure 6. Number of node still alive per round with security
method
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