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Abstract

In this paper, we propose an adaptive data aggregation and compression scheme for wireless

sensor networks with energy-harvesting nodes, which increases the amount of data arrived at the

sink node by efficient use of the harvested energy. In energy—harvesting wireless sensor networks,

sensor nodes can have more than necessary energy because they harvest energy from environments

continuously. In the proposed scheme, when a node judges that there is surplus energy by estimating

its residual energy, the node compresses and transmits the aggregated data so far. Conversely, if the

residual energy is estimated to be depleted, the node turns off its transceiver and collects only its

own sensory data to reduce its energy consumption. As a result, this scheme increases the amount

of data collected at the sink node by preventing the blackout of relay nodes and facilitating data

transmission. Through simulation, we show that the proposed scheme suppresses the occurrence of

blackout nodes and collect the largest amount of data at the sink node compared to previous

schemes.
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Fig. 1. Overview of adaptive data aggregation and compression scheme
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Algorithm 1. Mode Selection

1: Require: Execute every p

2. if m = NORMAL MODE then

3: Calculate E7X . (i.p) in (4)

4: if 7% ... G.p)> C then

S m < TRANSMISSION MODE

6: Compress and send the aggregated data
g else if £ . (ip) < E, ., then

9. m < ENERGY_SAVING MODE
10: Turn off radio transceiver

11 Aggregate sensed data only

12: end if

13. else if ;= TRANSMISSION_MODE then
14 Calculate £, (i,p) in (1)

15 if Erelnain (l[)) < C then

16: Transmit all data

17: m < NORMAL_MODE

18: Aggregate sensed and received data
19: end if

70: else if m = ENERGY_SAVING_MODE then
21 Calculate E7% ... (i,p) in (4)

22: if Ercmam (Z p) E;nin then

23: m < NORMAL MODE

24: Turn on radio transceiver

25: Aggregate sensed and received data
26: end if

27: end if

V. Performance Evaluation
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Table 1. Experimental environments
Parameters Values
Number of nodes 50 — 300
Node topology Random
Size of topology 60 m x 60 m
Routing MDT
Radio range 10 - 20 m
Duty cycle 0.1 ms
Sensing period 20 s
Transmission period 5 min
The amount of sensing data 128 bytes
Rounds 500
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Table 2. ANOVA result of the number of blackout nodes
and the amount of data gathered at the sink.

Blackout nodes Gathered data
50 4E-49 7.83E-33
100 5.92E-52 8.07E-43
150 1.25E-44 8.16E-46
200 3.5E-54 1.03E-41
250 1.23E-51 3.53E-43
300 6.1E-54 2.92E-37
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