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Abstract: . In'this paper, the sensing characteristics of randomly deployed sensor networks in the real environment
are analyzed. {The calculation model of the degree of redundancy of the sensors whose sensing ranges satisfy the
normal distribution without location information is proposed, and the calculation model of the minimum number of
working nodes, which can provide the desired quality of coverage (QoC), is also proposed. Based on the models, an
Energy Efficient Coverage Conserving Protocol for Wireless Sensor Networks (EECCP) is presented, which enables
the collaborative scheduling of distributed nodes and balances the energy consumption of each node. The purpose of
energy conservation of the networks is achieved since the EECCP maintains the least number of nodes, as working
nodes to provide the desired QoC. Simulation results show that the EECCP not only provides the desired QoC, but
also reduces network energy consumption and prolongs network useful lifetime effectively.
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1. state=Election;

2. if (random(0,1)>K/N) state=Sleep; //N is the number of initial nodes

3. if (state=Election && random(0,1)<=P) //P is the probability that a candidate goes into Pre_work
4. state=Pre_work;

5. else if (state=Election && random(0,1)>P) state=Pre_sleep;

6. while (state!=Work && state!=Sleep)

7. {switch (state) {

8. case Pre_sleep:{

9. start timer t3; /t,=random(0,T,);

10. waiting until t, expires;

11. if (inequality (13)) state=Sleep;

12. /*working sensing neighbor include all sensing neighbors in Work or Pre_work state*/

13. else state=Pre_work;

14. break; 3 \ \
15. } //end of case Pre_sleep .
16.  case Pre_work:{ \ 4
17. start timer ty; //ty;=random(0,T1);

18. broadcase a HELLO message; //notice its sensing neighbors to update their'neighbor tables
19. waiting until t; expires; v

20. if (inequality (13)) state=Back_off; \ -

21. else state=Work; .

22. break; \ !

23. } //end of case Pre_work \

24.  case Back_off:{

25. start timer ts; /fts=random(0,T3);

26. waiting until t; expires;

27. if (inequality (13)) {

28. brqadc&se a SLEEP message; //notice its sensing neighbors to update their neighbor tables
29. Y state=Sleep;}

30. else state=Work;

31. } /lend of case Back_off

32.  default;;

33. }} //end of switch and while

Fig.2 Node scheduling algorithm of coverage control phase
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