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Optimized Coverage Algorithm in Probability Model
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Abstract: Coverage rate is not only an important criteria to assess wireless sensor network but also a key research subject. An optimized
coverage algorithm driven by probability model is proposed in this paper. The solution of expectation value of sensor nodes coverage and
tolerance as well as the verification process of expectation value of first coverage of concerned target nodes are obtained by calculation of
probability coverage model. Regarding network energy, communication path is optimized by means of scheduling policy of node state. As
for decrement in node energy, the significance of existence for fitting functional limit is proven. Thus, the energy of sensor nodes matches

effectively and the consumption of node energy is restrained. The relationship among coverage functions of sensor nodes in the optimized
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monitoring area is proven. The simulation experiment shows the proposed algorithm can improve the quality of coverage and the service
of network, restrain the consumption of network energy, and prolong the network lifetime.

Key words: wireless sensor network; coverage probability; redundancy rate; probability model; network lifetime
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Eligibility
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Judge

Ineligibility

Lose

Compete

Fig.3 State transition of nodes

B3 A DR i

3.3 Bikfk
Input N, R, r, &
Initialize the number of nodes, communication radius and perception radius, threshold value
for i=1 to N do

if coverage possibility exists then

state_transition(nodes) //nodes state transition function
else
break
end if
10. end for

11. state_transition(nodes)

1
2
3
4
S. determine coverage and computer coverage rate //determine the coverage area
6
7
8
9

12. while (node energy>¢)
13.  state=wait
14.  If random(0,1)>=p then

15. compete=state

16. work=compete //meet the conditions of coverage, activate the work nodes
17.  else

18. wait=compete
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19. endif
20. start timer 7,, //T, is next time
21.  if (d<r; && d<r,) then

22. state=sleep //target nods is the neighbor nodes within the overlapping range
23.  else if (random(0,1)>=p)

24. compete=state

25. work=compete //meet the conditions of coverage, activate the work nodes
26. else

27. wait=state

28. end if

29.  endif

30. end while

4 KRITfE

T S U B IR A SR AT R AR R ML IE ] MATLAB7.0 18 4 45 B0V 6 6 A SCELVE#ET S8 5 4>
AT, R FH BT EVLIE B A2 3R 4E R WINXPINTEL X% 1.7GHZ CPU, N A7 2G4/ B 52 30 4 e A A AR IR 25 15 A
PL 7 g A2 BE B 25 7 0 X 38 P AR AR 1 R (I aA e AH ), 00 23, D A5 B 28 5 A 468 J 4 s 1) PR
125K %6 B CE A A R 4 5l Sk

Ep gk +e,d’k, d<d,
ETr(k>d) = ET—eleck it Eam)(k’d) = ) 4 (26)
Y Er ek +&,,d k, d = d,
Fe ot e i T FERLAL Oy
ERx(l):ER-elec(l):lEelec (27)

Hr Er e AV Eg-etee 78 T EBIE AL () GERE, & A £, 7399175 1 1 225 1) ASE TR R0 22 88 B RS 2R F) TROK
R BERES B dy R NIBAR T s Z AV EE 2 1) BR AL BORR A LA 4 e ke 8 Ml AR 1 R BE S a1 s B, i
FESCEHE N e R e 2000 0 o 2 R A A S LR 1.

Table 1 Simulation parameter list

x1 RS HIIE

Parameter Value Parameter Value Parameter Value
Monitoring area | 100*100 R kr Ee 100(J/b)/m*
Monitoring area II 200*200 Egr-clec 50J/b €min 0.005J
Monitoring area I1I 300*300 Erclee 50J/b Initial energy 2]

r 5m & 10(J/b)/m? Time 100ms

SE e 1. R AN [ ) S 00 DX Py B AL 0 2 3 A A e At T R PR SR T A B AR AT AL, AR D A I s
TR AR AL, W 4 .

4y T AN TR0 DX 38k P A SRR 1Y e K0 6 R A A LSO A% S 1Y LA B A DAL IR IRPIR S AR R
Bl BL 300x300m” 5, A E] 4 ch il U Y ZERT AR S 220, BEAIL 20417 260 A& I 3815 20, DR A4 10 T Kot 10 LA B A2,
H1 T HA KB A A7 AE A5 A% SR 3 1 A St I R 7 R B BN ] P A YT i K T35 T g
BB i LA SO OCPM B3 v 200 A Sl 39 A 5 T 3RA5 (K 2 %< /N T P RATT U NS AR A 273
A B3 BT ARAS IR 7 8 5 KT B8 T PN U R B A\ SE IR A HL3E S Je o, %Y 5 o 8 B L FEA T
PR A A SRR 1 VAN A D1 U 5 0 08 i 0, ) B 0K S5 T g 03 2 1 DL P a2
BN A R SRR R R KT 855 T PR S8 iR 2 BE N AR 15 0, b A IR A e S A
ARA L 2 A AT YT B J B AL 2 A1 R 02 0 B A7 SR I, AR P A% SR 0 RO B 188, 7 3
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Fig.4 Random deployment optimization under different monitoring environment
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Fig.5 Comparison of network coverage probability under different parameters
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Energy-efficient target coverage algorithm(ETCA)P®'F Linear programming maximum lifetime coverage with
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