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Energy-efficient data storage for wireless sensor networks with

nonuniform distribution
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Abstract: Most of the existing distributed data storage methods in wireless sensor networks (WSNs) rely
on locating system of sensor nodes, which will lead to much energy consumption, and in particular, these
methods are for the WSNs with uniform sensor distribution, and are clearly not applicable for the WSNs
with nonuniform sensor distribution. To address this problem, this paper proposes a data storing algorithm
based on the non-uniform node distribution, which aims at estimating the real distribution and the
addresses of sensor nodes. To further save storage space and energy consumption, we integrate the Bloom
filter with sensor nodes. The proposed algorithm offers an efficient search service so as to make data
storage distribution and routing energy consumption more even, which can prolong network lifetime. The
proposed algorithm also reduces redundant data with toleration of a given error bound to provide energy-
efficient storage and further decreases the overhead of data routing and the waste of storage space.
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Fig.1 Sensor node with Bloom filter
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Fig.2 Illustration of sensor node addressing
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Algorithm 1 The proposed Hash algorithm
A B R AR P=(piapasap)
i FERARIR ID, IDE[1,n]

1.0 =0;

2: While (true) do

3:  (ID,z)=Hash(k+i);

R

5: if e<<Py then

6 return 1D;
7. end if
8:end while
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Fig.3 Bit array in intra-cluster Bloom filter Fig.4 Bit array in inter-cluster Bloom filter
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Table 1 Routing table of neighbor clusters of cluster i

pii=1— 3

&5 % R P,
i1 0.56
i1 0.32
Mi+2 0.28
i3 0.36
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Algorithm 2. Routing algorithm

1. Vi f8 i MARERERS .CH, € Vi

2: Pin RV, nBIRELDP, € P

3 AKGOWH P .pi, € Pins

4 .1f IDcy = =IDy.qn then

5 TE A5 P9 A7 00T £ 5

6:end if

7:if Dy, ==CH, ,(CH; €V, \) then

8 T HE G R IR R AL A

9 IR [l 5

10:else

11 while 1Dy, #CH; , (CH; € V; x) do
12 while (true) do

13; FREBENLEL =, <1

14. if =<<P;,; then

15. R AR B

16 G AR T — BT R BR
17: THE Vi B Pins

18 B

19. end if

20 j<mod(j ,Size of (V;, x))+1
21 end while

23 end while

24 MR R IEEE A
25:end if
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Fig.5 Estimation error of Gauss distribution
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Fig.6 Comparison of network energy efficiency
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