DEBEris

=i 19-44-07-14 The Journal of Korean Institute of Communications and Information Sciences ’19-07 Vol.44 No.07
https://doi.org/10.7840/kics.2019.44.7.1327

A Y FA A MENTN FA A A5E
o143 W k= B3

-

o]
2]

o
N

Aggregation Nodes Management Using Wireless Power Transfer
for Energy-Harvesting Wireless Sensor Networks
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ABSTRACT

In this paper, we propose a scheme that elects and manages aggregation nodes that gather sensory data
temporarily to solve the hot-spot problem and improve network connectivity in case that a drone that can
transfer energy wirelessly is used as a sink node in energy-harvesting wireless sensor networks. In this scheme,
the drone traverses the network along a predetermined path, and the certain number of nodes on the sink node
movement path are selected as the aggregation nodes. The drone visits them to collect data, and at the same
time supplies the residual energy of the drone to the aggregation nodes not to become blackout. As a result, the
number of blackout nodes in hot-spot area including aggregation nodes has been significantly reduced, and the

amount of data collected and monitoring performance has increased by improved network availability.
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Overview of the proposed scheme
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Algorithm 1: Aggregation node selection and routing

Result: Aggregation node

aggr «+— null;

hop-to-aggr +— co;

if receive selection initialization message then

O

4 Calculate estimated remaining energy using e,;
5 Send energy information in Equation (7);
6 end

7 if receive selection message then

8 Become an aggregation node;

9 aggr «— itself;

10 hop-to-aggr +— 0;

1 Broadcast routing message;

12 end

13 if receive routing message then

14 if hop in routing message < hop-to-aggr then

15 aggr «— aggregation-node in routing message;
16 hop-to-aggr «— hop in routing message;

17 Decrease hop in routing message;

18 sender in routing message «— itself;

19 Broadcast routing message;

20 end

2 end

S 5. Wi s Ads ok A
Fig. 5. Aggregation node selection and routing
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Table 1. Simulation Parameters

Parameters Values

Number of nodes 500

Node density 0.03

Simulation time 20 days

Topology Random

Routing Minimum depth tree

Transmission range 10 m

Battery capacity 110 mAh

Duration of a round 1 hour

Drone battery capacity 4,480 mAh

WPT efficiency 50%
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