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Abstract

In this paper, we propose a sink—location management and data-routing scheme to effectively

support the mobile sink in solar-powered WSN. Battery-based wireless sensor networks (WSNs) have

a limited lifetime due to their limited energy, but solar energy—-based WSNs can be supplied with

energy periodically and can operate forever. On the other hand, introduction of mobile sink in WSNs

can solve some energy unbalance problem between sink-neighboring nodes and outer nodes which is
one of the major challenges in WSNs. However, there is a problem that additional energy should be

consumed to notify each sensor node of the location of the randomly moving mobile sink. In the

proposed scheme, one of the nodes that harvests enough energy in each cluster are selected as the

cluster head, and the location information of the mobile sink is shared only among the cluster heads,

thereby reducing the location management overhead. In addition, the overhead for setting the routing

path can be removed by transferring data

sink-position information is transferred among the heads.

in the opposite direction to the path where the

Lastly, the access node is introduced to

transmit data to the sink more reliably when the sink moves frequently.
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[ll. The Proposed Scheme
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2. Blackout Time Analysis

a¥ 62 HA == o W3l wE X“%iE% H] 3|
2 I Zo|t} Flooding 7192 AA7} o] &8 wvjt} RE
oA F39 A ARE dEFr] i LHEHEst A
AAwE=7) Wo] dhAllt}. Ring Routing 7|8 UEY=A
7Y ARGE AT A ¢ eHE =Tt ,«7} tol A w=
7} Ve AL B 4 du HCDD 7192 dojE] dAEA] A

A

9] YAARE W Aol do Ho|HE ALd=d|,
o =29 dqur] FHE

He] arefslA] @7] el o] of

Round

3000

2500

2000 -

1500 -

1000 -

500

W Flooding

| | ™ Ring Routing

= HCDD

B NGSPDD

| = Proposed Scheme

50 100 150 200
Number of Nodes

Fig. 6. Cumulative time(round) of dead nodes

200

Flooding

Ring Routing
———HCDD
———NGSPDD
Proposed Scheme

|
A
0%&’/9"3 N /\//Wf\v ¥/ /ir\

4 5 6 7 8 9 10 11 12 13
Time (Day)

=
Y
o

=
N
o

0
o

Number of Dead Nodes

N
o

Fig. 7. Number of dead nodes over time

#ch NGSPDD 7|9H-& 3 EOﬂH A A7) ﬂrgr Az Fojo}
ab7] Witol S= =E3F 898 HolES Ffote Hlel oM
=t AA =) UR] ARIF AR, AA9} 7EE FE
wEA HelE7E BelE dlde] dAEte] wEUF A HE
2 5o 7Fse] =tk

gro] Aok 71 A9 XS FeaE F= gy
sto] o]& $1gt QW =Tt Fr), wgh zhojelLx]Tt
oA Fe2H Fuoh A LEE &S }1 o]w
A7} FE R HoA= A g, v
wizoll, ArAIgbe] w9 ﬁEP

72 =20 Ji7E 20070 o
*Wtﬂi WA g zolt), g oA
ab7] wite] vtell= wiEle] 7t SdEo] 4
Shal Wl s FAH A gol JARE A7
F71H o= UYedth 1=z E Eg o 5

=9 2] oA E Telstel st oA

-

B

1

i
m rlo o

i
yr
:::
[

e}
P
1’::
v‘—- =
el
g}1

iy
T
ut
0%
=

iy

=
]

4> s
o,
[0 ot A
T oo e oE o2 oy > )

B o

N
==

P x
N

o
B
A

N
N
—
ot
-
o,

o
Mo
o

]

2
N

i
0 F10

O}
-

>
B

Lo |n

X

e i o
2

o=

B

o ol ol 2 %A AAwTT} 7]
ke o2 ) 7}z] H 3l 7]‘:5.%% wro] F4 o

B

3. Data Collection Analysis
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