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Abstract: In view of the characteristics of wide monitoring area and large number of sensors in large-scale monitoring
systems like environment monitoring and power grid ice-disaster monitoring sysiem, a Regional Cluster-based lifetime
optimization Strategy for large-scale wireless sensor network ( RCS) was proposed to save the network energy consumption and
prolong the lifetime of the network. The strategy firstly used AGNES ( Agglomerative Nesting) algorithm to divide the network
into several subareas based on node location for optimizing the distribution of cluster heads. Secondly, uneven clusters would
be conducted after cluster heads were generated, and a time threshold value was set to balance node energy consumption.
Finally, for inter-cluster communication, a multi-hop routing was adopted by constructing minimum spanning tree on the basis
of calculating network energy cost to balance the energy consumption of the cluster heads. In the simulation, compared with
LEACH (Low Energy Adaptive Clustering Hierarchy) and EEUC ( Energy-Efficient Uneven Clustering) algorithm, RCS
respectively reduced the cluster head nodes’ energy consumption by 45. 1% and 2.4% on average; and respectively extend

the network lifetime by 38% and 3. 7% . The simulation results show that RCS can be more efficient to balance the overall

network energy consumption, and significantly prolong the network lifetime.
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1) u RAND(0,1)

2) ifu < Tthen

3) be TentativeNode «— TRUE

4) endif

5) if be TentativeNode = TRUE then

6) Broadcast Compete_Head_Msg(1D, R, , E..)
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7) else

8) sleep

9) endif

10) on receiving a Compete_Head_Msg from TentativeNode s;
11) ifd(s;,8;) < 8j Ry 01d(s;,8;) < 5,0 Ry then

12)  add s; to s; neighbor set s;. Neb

13) end if

For every tentative node s;

14) ifEl, = E,

15)  compute ¢ according to Eq. (6)

16) else

17)  s; give up the competition and become an ordinary node
18) end if

19) while the timer ¢, is not expired

20)  if CurrentTime < t

21) if heard SUCCESS_MSG from s;. Neb

22) give up the competiton and stop the timer ¢
23) end if

24) else if CurrentTime =t

25) Broadcast SUCCESS_MSG(ID)

26)  end if

27) end while
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