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Abstract Previous research on sensor networks mainly focused on efficient transmission of data
from sensors to fixed sink nodes. Recently there has been active research on mobile sink nodes, but
the re-search of an environment where both fixed sink nodes and mobile sinks are present at the
same time is rather scarce. This paper proposes a technique for context gathering by mobile devices
with the sink functionality added through fixed sinks under a previously built, cluster based multi hop
sensor network environment. To this end, clustering of mobile devices were done based on the fixed
sinks of a previously built sensor network, and by using appropriate fixed sinks, context gathering
was made possible. By mathematical comparison with TTDD routing protocol, which was proposed
for mobile sinks, it was confirmed that performance increases in energy with the number of mobile
sinks, and with the number of movements by mobile devices
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<3 1> Data Announcement Message

Source | Data Available | Dissemination Hop
sink ID | created | time sink node ID count
time
@ P> o » @
PO L AT 8 T » " 4
o ol ;OS> SN R 3
& g enadrervneens [ » 4 i?
[N W 2
- R - > >
P Trrr Trveed Sy ¥ .S, 3 ;fs‘ hd
‘:: ........... ; ”;,gﬁ\ ‘‘‘‘‘‘‘ ..t MR - , é}
& Fixed sink node smescnde Routing path

# Sourcenode
Task ger node
@ Dissemination sinknode

» Data forwarding
(29 3) Data Announcement

7} dleolg #A 9] ALY (Transmission of a
data packet)

AMrcZFE doly AL HExE Huire
AANAS(OE 39 S, EERiME 22 A=z
wEdx 3 Aaex olo]t)(dissemination node
ID)E=o] AAle] IDE 7|Esa(E 1 #FR)Y-

2y Wat B9y Byl
7

EECTE R/ EAR

Ed d2F o gy A28 2hHE F3o o
olel & HAL3) doly HAL Ag W
HEEF sfxe) t2Ed gaide Ax A=
=EEL HolHY FEAZFEC Al Al
Aeta 98 gzl e e AX AAE
A dole #HA S ALd} o] HAL Axx
Ui J2Ed fa9 OesEY gaye] AHX
AITE2(2E 3o0AM S51,55,53S) A2l A4l
tiole] siZl& AAsta A== (Dissemination

node)7} €t}

i} dolg ¢4¥ wAlx]e] A(Transmission
of a data announcement packet)

22 AN wE2RE dold AAF o]y &
8 %

e Az

S dold AAL By A2 JrEYD
TEEYS Al oy &

Ageeh Ayt ofd A A==t b
ol 4y wAAE o]¥ A AALEZRH F
AetA =9 doly ¢

" dlolg & wAIAF ot FIRESF 22
HA]A = ZAlEtaL doly 4E WAIAS FIhE
E G=E 1 37F AFIAL ool dEsHA Eoh
Ae=rt doly 4 WAIRE A HE
A== H = (Dissemination sink node ID)E A}
219l IDZE 7BAg) 3k SI-EE 022 734l
st o] 2ol AFFr,
o] }AL AXi vd AME=UYY ZE My
wEEL AN 7P 7t

) Y

& Wshesel DE o

i
{n
N
S
[
L
ro
ol
>
o,
1y

”
©

33 dlolg &3} dojg MEHData Request
and Data Forwarding)

olF A7t BAALde] BAHE W AT E
o A AZelA deolH &3 wWAAE
dssiA doh(x 2 F=x)
32 Aax=7t doly 83 HWAAE 48
HH A Al AgE told <4
¢} wlalste] FAI ARIY o T Tk A
Zol A 23 WAAE AFstA ok
a9 404 o]F HAEFE HolE 2P HAIX
FAGd AAAEZL == S AAFH 7P T
E S 8AMAAE AFE.
tolg QAFWAIAE FAIF S A A
of Ag=ol = doly AR vlwste] LA}
i HlofE FaEAZe] ol v oy HAE
Seol Al ST

o

<3 2> Data Request Message

Destination
sink ID

Dissemination
sink node ID

Source | Data Available
sink created | time
1D time

_68_



sﬁv‘
fo & > o
4
. e
-« » i A
5y

@w@’
B

Py e w3

€ Fixed sinknode sl Routing path
@ Sourcenode s » Datxrequest
A Task node » Data forwardi
@ Dissemination sind nade

Mobile sink node

(z1¥ 4) Data Request and Data Forwarding

4. HesiH

oM e B =34 Atste olsAdaE

A8t three-tier FHFAE 3 71WHe B4 H&
(communication overhead)S- £33t} A8 ¢
A B 2dS Aoltn Ajbdle #heE ZE
=5 =

29 45& vehyr] AaA JE Bed o
£33 0jug ot 2Ae Folal 9
Het Az #g 2en 7%
§Rshd ol b= w e nejaA W

=

fo

e

=
IR o

o,

o

4.1 24 mti(Model and Notations)

B oM B =Rl Adsle ghew TR

EZ(TTCHH 7|F2 &9y Z2EF

g uw $A3T BAe 2

g Rejgth ¥4 mde ol A
of NZAHY AAN w7 F%3HA A il Z
Hole g VN je AAemrl EAss

Wr *ﬂ/ﬂ HEH A= ke 9]

TTCGS TTDD 9%
= she] Zolrt agl

Iz EZAE 44 =H
Acel) &2 o] At

l ‘Z\/YOL2 = Z =)
:T Mo AA =E=Bo] &5k
= Aesl $E Vnog Y

L
=
2
e
o]

42 EAH8 EAM(Communication Overhead)

EA A= TTDDY TTCG]
7} dolEE AAakXZoA 8+
A 8] FANEE EAg #
dalA A W Y=g |
AHEEE BAEE2 3B EHA %%

AA TTDDO HAuEE &7 #rh J=e
c= golE &FHAL 22T HEE)
A =3 Agfe=g Ze
AA Alcell) choll A A Xéﬁi‘ﬂ(ﬂoodmg);v

o]

sasta ojmel EANEE plolT dolH &

]
Es
N

TR

/\131_1:5 o}g

Holg o+ RS e hAxreEE o
=1 x

& AHaxesA A$S o deoly At uzlol
A9 overheads dlolE SR A=
o AVsA (cV/'N) i 2 Fag gldh ke
oA A7 m7je AS Ag W TTDDY =%
DR HE BANES gy 2o ke Eekdd
A=7t me AE ol F A
kminl+ V2 (cVN)I+ ﬁ(rﬁ);}%—
= bmnl+ ke(ml+ d) V2N
- 4N
7)ol 2l=g AAsirle] ek v&<l 7:1



< d3w TTDDO HF AH&L2 4 13 2t}

4N

COrppp = \/5

I+ kmnl+ ke(ml+ d) V2N (1)

oA TTCGS EAH|&ol thalq o} wAT

ARA=E Exsts A=) 2= Voo
n

ole Ale) 49} Pk vhA] Wy 2 AF 5 )

o 47 Jar} =49

Vn

e

S

a

(2™ 4) TTCG model

°olF 4zt dolH a7HAE g A9 AX
AAANA AF Fo olF Hask A A UL

|
)
s
in)
&
w4
tilo
ko
oy
oL
ot
N
o
iy
> i
i1
N
X,
oy e

e olSAZA millel e XY W TICG
o Bh9Y ZEEE BA4E ged 2o,

(5 Vi)l+ V2 (e/N= Vo)

(V)L Va e/ Vo)
= ke(mi-+d) \/ﬁ+k(c—4)(ml+d)4

A7) deole Y AAS AdsHE o=
2 5| TTCGY A% SAM L 4 23 Zol

v

COrreo =1+ kelml-+d) VIN+ (c—4)(mi + )%

@)

TTDD® 2 ()3 TTCGY 2 (2)& u|wshd
TTDDS 8= AAe =¥ EAuE by
TTCGS] Hole Ly HAIA] Ao =i= H|-§o]

—— s ok B9 oy Afd dad 3

Y gze) En. ool

HAE (0<c= v2)olH wabA] (c-4)<0 9o

n
7o} +Z k(e—4)(ml+d)

Figure 5%} 6& A% zolg 2#z=2 Yl
Zoltt. &4 27t} g2 Table 33 2T

N
<@
()
[N~}
<
—
—t
—
j
<o

29 59 39 62 27 mel, m=4% F%
TTDDS} TTCGS ZAsto|r}. zjxe] 742
1% ze) AF(0FEE thehdt) o By ae
b FAkEAY, olByzie) o R4t F7t

A o

o

A e &

1

fuok

_70_



= TTCG/ W 2 4%

o
T
o,
=
b
¥o,
o

400000

350000

300000

250000

200000

150000

/ ~#=TIDD, m=1

100000

// ~B-TTCG, m=1

50000

450000

400000

350000

300000

250000

200000

150000

100000

50000

JAEo] 2gl=g ¥
s Holg &

o 314 EHE B
o5y e ol ERS Wol A5E ¥ 959
H5e nYe FAsd 259%9) 453

throughput, network lifetime, speed) A% 717}
ST

2

Fa g B

[1] Mohammad  Ilyas, Imand  Mahgoub,
“Handbook of Sensor Networks: Compact
Wireless and Wired Sensing Systems,” CRC
Press, 2004.7.

[2] Tan F. Akyildizz Weillan Su, Yogesh
Snakarasubramaniam, and Erdal Cayirci, "A
Survey on  Sensor Network,” IEEE
Communications Magazine 2002.

31 J. Luo, J. Panchard, M. Piorkowski, M.
Grossglauser, and J. P. Hubaux, "MobiRoute:

Mobile Sink for

in Sensor Networks”,
InternationalConferenceonDistributedComputin
ginSensorSystems, DCOSS’06,Sanfracisco,June
2006.

[4] J. Luo, ]. Panchard, Hubaux, "Joint Mobility
and Routing for Lifetime Elongation in
Wireless Sensor Networks”, in Proceedings
of IEEE INFOCOM 2005, Miami,2005.

[5] S. Cuddy, M. Katchabaw, and H. Lutfiyya,
“Context-aware Service Selection based on
Dynamic and Static Service Attributes”,
IEEE WiMob, Mintreal,Canada,2005.

[6] A, Vetro, “Digital
Adaptation Overview of Standardization
and Research Activities,” IEEE Transaction
Multimedia, Vol7, No.3, pp. 418-426, jun.
2005.

[7] Intanagonwiwat, C, Govindan, R,
Heidemann, J., Silva, F., "Directed diffusion
for wireless sensor networking” IEEE/ACM

(TON)

Routing towards a

Improving Lifetime

C, Timmerer, Item

Transactions on
February 2003.

[8] Fan Ye, Gary Zhong, Songwu Lu, Lixia
Zhang "GRAdient broadcast: a robust data
delivery protocol for

Networking

large scale sensor

- 71 -



networks” Wireless Networks, May 2005.

[9] Fan Ye, Haiyun Luo, Jerry Cheng, Songwu
Lu, and Lixia Zhang, "A Two—Tier Data
Dissemination = Model  for  Large-scale
Wireless Sensor Network,” MOBICOM 2002

Z 4 3+ (Su-Hwan Sho)

- 43

1999 29 @ wETista A
Axketat (o] 8F8bAh)

$ 2002 24 dEdista [t
Ak o] 8HA A}

«2003d 99 ~ A ;. wEuEn Yultiely

AFTE AT vl 4] Asks

s Aok AU ES R, HEuTe] Au A

A % & (Seung-Hoon Kim)
- s
» 19854 29 ¢ lstuiEtar A RLA)
~kstaf(o] sk ghaly
el
(

= 1989 94€ : lsluieln thehyd
AL A IR o] SFA AL

= 1998 29 @ ity ojehl 7 5E e
I (FhakAl

*1989.08 ~ 1990.12 F=4AAEANA T A 1

+1990.12 ~ 1993.01 Zvo)EHF) g

» 199803 ~ 2001.08 AA et zul5

» 200109 ~ wh=rojElnl Halae

!

!

=EAFY 120009 1€ 6Y
=ETAY 120099 29 24
AAEZY 120099 39 4

_72_



