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[Abstract]

In this paper, we propose a scheme that minimizes the energy imbalance problem of solar-powered
wireless sensor network (SP-WSN) using both a mobile sink capable of wireless power transfer and an
efficient clustering scheme (including cluster head election). The proposed scheme charges the cluster
head using wireless power transfer from a mobile sink and mitigates the energy hotspot of the nodes
nearby the head. SP-WSNs can continuously harvest energy, alleviating the energy constraints of
battery-based WSN. However, if a fixed sink is used, the energy imbalance problem, which is energy
consumption rate of nodes located near the sink is relatively increased, cannot be solved. Thus, recent
research approaches the energy imbalance problem by using a mobile sink in SP-WSN. Meanwhile,
with the development of wireless power transmission technology, a mobile sink may play a role of
energy charging through wireless power transmission as well as data gathering in a WSN. Simulation

results demonstrate that increase the amount of collected data by the sink using the proposed scheme.

» Key words: Wireless Sensor Network, Mobile Sink, Wireless Power Transfer, Cluster,
Harmony Search Algorithm
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I. Introduction
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II. Preliminaries

1. Energy Harvesting Wireless Sensor Networks
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E - Present Head - Next Head () - Sensor Node x - Mobile Sink

Fig. 1. Overview of the proposed scheme

3. Optimal Cluster Structure for Mobile Sink
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III. The Proposed Scheme
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1. Energy Neutral Operation of Node
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2. Initial Clustering Structure

& =eoME e gela8 FoA Fddo] sk
WSNof| A-8s5P7] 41 sty AA] Yal2}&(HSA)S At
&ste12]. 2710 A4 AN =5 SAR HiR]H



108 Journal of The Korea Society of Computer and Information

WSNojlA] Hjo] A AEfolde AN =Eo] $iX] JHE vt
FO2 HSAS olgeitt. HSA= #A9| oA 40
7t 2RIAHY s R 4 WHE A2 4 QU oot
2B S 2] Yot 22AH WY o] SA=e}
210] 2¥74g wefsh mEs FeiAE Qx|
Asted, o] Bxg4 3t
T} 2| 401 Z2|AE 7H] 7HAo] F|hY o,
Z¥erh mehd FAe] 22|AHS A RYL 5
% Zolet.

Ao

olo
A
i

ﬂ
12 > rlo

UOI‘ %\I
-l; rulg T
1o

M

N
=
o
i
[
Ir

ot

Attt 2710 24
| Z5)= o] 7h
BNk o) 7

q. xx%s}
3 it 719 efd2
7P 2 7480 = w2 lfﬂi 7HHeAL Ao
M2 e Ae gAloln, mA] 242 sig 22|28 5
EoM 7P 77k $Rll EAfshe A B2 FIES
AL 22 T Aol ol2ieh At WIS v
0}02] 7}K1— KPO _,‘]XJJ] /'\E/\=]° KPO}L,}Z_}—E,}.

3 Anz sig YEHIS At 2K Z22H 4,
=128 |, 223 FAH Y WY =5 24T
2 Qo E3F shRY AA] 2ae]ES &9l A sl=
o] 9IX] Hug 71N Rul YAk 7 FAAE =g
W2 AT A 0|5 A2} AMlo] Lol B 4 9
oluixlere AMtstt ol2fst HHESS JHAlw 2o
=S YwotuA sl=de g sl 2228 14
FH7E wIA] dHEC A0, 22 2t 3
S Uz A= olHAIE sll=ol SHAAE 22l v
Ze2H FlEs Rufd JI2RY U2 JEE T
2AES ol8sty S AHJSH dot FHAET
T o WA EARE 1Flo) SAIRNE ST =B R
st B2l s Wit Aj§A o= B2 14
o] =EH LE=30] HojE 242 AR 4 QT

a
wn
s
rr
¥
=]
.

up rlo r
T

H Lﬂoﬂfﬂ oz &

il
ol [__.\>L
ul
)
[>
m
K=l

j|
~

_L4
ol
i)
.|
ofy
10
=
2

oo
+
fu

e
8

5
3
gt
r
b X
L o)
S}
r+>1 1o
N
o
wh
rr

:l:‘
ot

|:J_>z

3. Next Round Cluster Head Election Algorithm
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Table 1. Next head election considerations

Number Weight Content

Energy variance between
candidate head and neighbor
nodes (EV)

The number of neighbor nodes
within 1-hop distance (NN)
Hop count between candidate
head and current head (HC)
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Fig. 2. Change of a tree structure within a cluster
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4. Data Gathering and Recharge
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IV. Experiments
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Fig. 3. Received data at sink node over time
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Table 2. Simulation parameter

Parameter Value
Simulation time 50 days
Field size 100m < 100m
Number of nodes 400, 1000, 1600
Sensor node battery capacity 110 mAh
Sensor nodes sensing data 100 bytes/min
Sensor nodes transmission range 10 m
RX energy 65 mW
TX energy 5.9 mW
Mobile sink battery capacity 2375 mAh
a:f:y 8:1:1

2. Experiment Result Analysis
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V. Conclusions
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