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Abstract

Data—centric  storage schemes(DCS) are one of
representative researches that efficiently store and
manage sensor readings in sensor nodes in the sensor
networks, In DCS, a sensor sends the sensed data to a
specific node in order to store them, However, it has a
problem that sensor nodes consume a lot of energy for
transmitting their readings to remote sensor node, In
this paper, we propose a novel sensor data compression
algorithm to reduce communication costs, The proposed
algorithm does not transmit all the sensed data and
establishes a safe region, It transmits the sensed data
only when current measurement is out of the safe
region, As a result, the propposed algorithm extends
network life time and reduces data transmission, It is
shown through performance evaluation that our
proposed algorithm reduces energy consumption by
about 60% over the conventional algorithm,

YaE geat Aulas AHAN 24T doleg 7
& A st} AlFshs AulA otk whebA] AlA oA
24 dolEe] A4 Bl Fa% ol o
el dlolg A 7IMe dlol" A% fAIb 7o
o2} F A 7|¥(External Storage : ES), W& A
7 719 (Local Storage : LS), HloE FH A&V
(Data Centric Storage : DCS)eZ L& HrH2], 2
AP e 208 dolag 1470 A 7]
ook, o] 7¥e $#4E B Al HlolHE 7IA=
o A4s] o] o 9w ulgoe] AmErt

8 HES =0)7] flaf AR HlolHE #AR ==



of A%sh= Wi A% 7ol AtE At sk A
o5 Astr] flsf AE HA YE/A HjEsfof
Sh= wado] Sl olefdt &S sjdsty] flsi DCS
7|Hol AIQFEQIet, o] 71 dHlol® ko] wHejmbet
e FEY AAE AAstaL sid He dlolert
sk daE Aol dlolgE AARith o] 7[H
HolS HESA AAol wjxd Za glo] g
2 98 o] deol 99 Sdast s v
a ek shAE ASkE dlolHE B Y A 9
ooz AL A HolHE 876he S-8Eokoll=
xh‘ﬂ-;};q ok}

oA HolH S4 A% 7oA Hlolg 9

G H%E 0|71 HF Mz A2 dHold 4=
1

%)
&)
e
D
=y
D
B,
o
2
fijo

XH
?ﬂ % *1 14 387t A H]‘&ﬁ}—t— 7|®Ho] DIM 7]
‘%‘.ﬂ°ﬂ Hlaf ofuA] &%V} 60% A Fct,

L) i P Rl a1 | B = S B
16H l%oh 7ol A Altshs dlole] A% 9 HE
7193t Ao HejTAo| s sy, WAA 7|&
Aete] AlEdlelde Fll ASteh= 7MY e
etk vAeAE de 9 FFAE Vet

F

o|N

I, &3 A+
f&Fel  DCS  7|YoRE  GHT[3], DIM[4]

KDDCS[5)7 ik, GHT l‘ﬂ T2 A I olg

(e}
ol
2
in}
T

N
N
_>i

o

i}
N
_E

_L4
o
4o
_>i|‘
i
£
jain)

Ofr
ol
)
2
ox,

3kal, dlofE <] ?%H A, 33‘94
71-& GPSR[6] ]tHo g 4
Holtt, DIM7IHE oAkl £4
HIEHQZ] 51t 03‘1"%; Tl AllA]
Ei—‘é— ZWO}% 7ol 37t 28 I xH3:Eet y

IMOHAH
J A7} 75

Session | -B : ITT&& 41‘

T~100%E, 50%~75%2] ZrS AASHhE AlAJSE d)o]
EE L& ID 111008 ALsic}

1. DIMOING HOIF W4 MY

KDDCS 7|W& AlA7L wiazel xef2] oo 2 A
gz dlojge] HYE e, AlAQ wjEYRE
7lRke2 K-D Eg] 37t B Faf st AN =
=7t sl B8 ool |@A 2 o 77}11 w3 gt
o] 7I¥Z dlole Al A 9
e AN leEs WEste] HloE 9] Bl A=E A
T SkARE DCS 7WE lofE 7k HAYE wf with
Hlolgs A d9or BF AEshy] o] Holg

Fol e oUAE gt webA dlolg ]
&= Eol—' LﬂE e I e I I S R

gt At7h dasi,
. dlolg 4 A% 7I¥& A% A

3t= AAdolE 42 7Y

Fg—

=2

A= AStshs dlole $4 A% F25 gt

71 7t WA, Aol o] ZAME ol
7] st b9 ¥ (Safe Region) 7@ AW},
olH o] AF W A Y& Als] 7IsTith

At

& oo %
Oll
2

PN |
o

Jm

Altehs 712 A8k
ol FAuE TIEeR ?ﬂXH ZX*%M EFg= |
oftb= At ElolEE Aggtt dvkAel DCS 71
< dlolE7h sk XHE AAR dloleE AEst



A 2 AFFARYY ZUFYY2OY

o] Agtct, sHANE dlolel7h WA wiubct s d
olf7} A% F JYoR AL AFEL ] "rel &
a3t Ad vgo] AmErd AN YEYIE A}
glo]ElE o] 43k glEA0l S8 Hofo|t} AlA ZA|
o] o2 W= Qs FAUL ol ALY eAE Tt
A, Aoz golg7t Aol 7| wizo] A2
Alokol| whet ©f7F MAYsly] 47] wizoltt, E3E, Al
A HEQFS 5§ Hofol ulet Heet gﬂa‘& =4
sp7|ETE AL dlolE Y] 3E BHo
Oﬂa 9 055 TR ARSI AlAE 2025 71—_%
Ol 20% Ei= 20.5%F AlY sb7] wiiel] At
ol ofyr} 87| wiie] AA ulolEof] thgt LA
Ql ALE EEsto] o FERA(O)E AT
a1, EAgke] sg HHE Holues A9 S8
o 29

fon dlolg A g

1

-|-r__4

(R S N

Node B
150 &%

150

Node A 15° Safe Region

PP 12 2. LEAONY OIMQ
Region) 8™

%(Safe

2. diojg & & MF

Atk 71 S784kol 2t 58] olyo] &
Aotz A5, doldE AEsHA Gh=tt tlolHE A&
o1A] = 04t 518 HHE P g Y(Safe Region) o
2 Aot} okd e A obd JA(Global Safe

Qk -
Region)®} A9 oFA g A(Local Safe Region) o=z
T,

3 WA, el F e g o] AL Sl
Goie ojjait. 1Y 83 2] £F 15E~20E, HE
15%~20%2] g0l AVYEIE B HolEls B B

AEt. R0 dolet WAk # dold
Ak B wto] Biskn Ao} obA 9ol A%
< dolgE Al lolE o HES g A
A F9E Holur] A7kA paiEn, AlY gl A

ro o ot H‘LI

o oM QJle HolhEl B ko] B el ol
thil R B Sk A LEoN 443 g
A gt A dlolel A% Hlol2el At

Global Safe region
(2E15°~20° 5k 15~20%)

20%

15% B node

10%

A node

10° 15° 20°

lobal Safe

B node
Global Safe Region(20°~24°X{ %)

) C node
Global Safe Region
A node (25°~30°X{ %)
(20°~24° 27l)

il

(@ M oI geiel Wy

o] Ef X
(Data Storage) (Data Storage)
o | sl | az glolgl | Azt

_OL% EI 20 T _OL% EI 25 [}

G| o| | X &

(b) Clol&f A& Elol=22 7=
Db 13 4. WY AW YA VYD HOH MY

r 0

Holgg 1%

a9 dla)e AY A Y99 WAS yEhdth A5
o A kEs TOA AlEell 20 E~24EA e A 7
. o] g AEsh] flsf B =8 A A ¥
2 A3 T gojgE At I & T19] AJH9
255=~3059] gho] WA¥stE s A o Y

o= Fhol7] wiel A k= £
Hoe WAAE EUil ¢ RES A ¢ 99
ARt 1 A" HolHe 2R C k=R



gt 19 4(b)& dHlolE A% HolEY F2E Uehd
o}, dojg A% HolEole LR Al otolret
glolg 22|aL AJgte] ARELE B k=9 AAHlE
o= TO Aol A =57} AR 2059 grol A4
o} T1 AJofA A kB 25%E A4St o] k& C
=20 A lolge] AT

T g, A9 obd 49 9(Local Safe Region)S Qaf
518 HeIHolA dlolE7t AEHA g Foolth o

ST E4o] gk A Te
AYEE A ANE g AT AY ok 39

AT Theo® o) s1g WSI(E) Agsta ox
51 H9I(E) el G A9 9k gelo
o Hlolele] A% offl Ao Qb g oAl 47
3 97} 51g W)l wret 24

I st A9 ok oY MR e AW

r
+

B LEE A9 ob gelom Mysta g A
A5 F TS A5 A9 A Fele) g 9% 3
& 90T 122 st A

[e]

7 o et o

3
%5

Fohe SOIAE 03 31 WIS A AN
He e g A
S WAE)F A BRAN A dolE S B
Bk AR e oY A b Gelat Ao
o G olgatel Holel Ul ATE e Ho
B 24 WES B0 ofuix] Ang FIk

¢
op
ok
o
ol
Ol
=
[
o
N
52
-
o
_>|~1_

1o

2500
L e Local Safe Region 3

23°C
Global Safe
Region C 22 8¢
® **| Local safe Region 2

Global safe |2 P
Region B oo |ha® .. }E(Zl“] Local Safe Region 1

To T1 T2

|

- Safe Region2 H0{HS BY| 231
- 23 ¥ (22°0 dE

P> 1Y 5. MY AW Foe YT YA W4

AREE)

i)
Boj 83 = v
Anode  “Ha(20°0) B H5(21 °0)

Session | -B : ITT&& 43‘

V. 85937t

1. ME B

o

rio

Ajtsts 7o) S-S Hol7| flsiAl 7]Eo] Al
ke S|AETIR 79k 7oA S3et AN} FYUst
og A B7HE sttt Adol ARES o]
Bz " AATIolA 7HY FeF 54709 MM =R
Bl e AAl 8 dloldoltt, Fol 7IAI=e] ¢
A8k 100m X 100m9] o F7hE 7Hgstgion, 99
2 54709 Al =EE A7 AN REs v
Fo8 FAlRa 7Hgsilt 9o YEYA EE
E2(network topology) oAl AZA4S HASE] SlsliA
Al W 182 A # 12 o= A4

1,0007H2] AlA HEQAZTE S4H Hd T ==
o = Ht Mg Agloltt, AlA kEo] BAl HPFS
18m= ARSIt AlA 29 WA Ao AREE
oz el {HA]x] Z7]} x ((H% ¥ + (5=
Hg x (A} o, A v]-8&2 50nd/b, TF HE
2 100pd/b/m’ 0.2 AL WA|R] 4210 AR
ofuix] mEL {HA]Z] A7)} x {$2A] B} o]n, =4
H|8-2 50nJ/b o2 AAFI}

E 1. 4% IO

M A = = o] 2= (N) 54

Z=7t- =9/ 24 (Nnl) 257

EAEHA 18m

HAEMES 4.26

=X zto| He 10 ~ 40=

=xZtel & 94156

AEdol e 54719 AN k=5 d5okA HixE
Sl Rkl Aletete 7MY ewael A

Q 92 10~40% HE s4/M2 #5828
Local Safe Region(€)S 0.1~0.59] HY
ol A 0.1 9l= WS AZIY HAESH 19 6
< FAHE SHA AIjksh= 7MY DIMZ: H gt
Zio|c}, wn A3k, DIMo| Hlsf A|etsh= 7]H 9] of
Al &m7F oF 60% Hagt Ae HolEth DIME| 7

- HEHTAM Tse BE HolEE oMtd Tk

ok



wo BAMGS Audith shAn
9 sk doleo] §ARE AR
2 @7} HEHI(E) oo Fofeir}
SIS o, oleldt HolEe] AeS BuAd ol
= oM W FAlE

% Zulo] oS58 T, AFAI A 7]HelA
} Kol wel WS BANge)

=z
o
o50] F7HE AL AT 4 9o, 032 71HO
ka3
=

o,
il
)
s
oh
o r

S HHIE(ud)

Dim e=0.1 =02 =03 =04 =05

PP 1 6. £O) IE SN HG HY

V. 22 % 3% A7

B =RoE Hold F4 A% el dole
Ad w8 Zol] S Ame AT dold %
e AT Aehs He WA el
B A% A5she Aol ohet hgee A

=
op
=
oo
o
o
S
N
N
>
o
8
£

[1] S. Ramaswamy, R. Rastogi, and K, Shim,
"Efficient Algorithms for Mining Outliers from

Large Data Sets", In Proceedings of ACM
SIGMOD' 00, New York, NY, USA, 2000,
[2] M, Aly, P, K, Chrysanthis, and K, Pruths,
“Decomposing data—centric storage query
hot—spot in sensor networks” , In Proceedings
of The 3“Annual International Conference on
Mobile and Ubiqouitous Systems, 2006,

[3] S. Ratnasamy, B, Karp, S. Shenker, D, Estrin, R,
Govindan, L, Yin, F. Yu, "Data—centric storage
in sensornets with GHT, a geographic hash
table", MONET vol, 8, no, 4, 2003,

[4] X, Li, Y. J. Kim, R, Govindan and W, Hong,

“Multi—dimensional Range Queries in sensor

Networks,” In  Proceedings of ACM

Conference on Embedded Networked Sensor
Systems, 2003,

[5] M. Aly, K Pruhs, and P, K, Chrysanthis

“KDDCS:A LoadBalanced In Network Data

Centric Storage scheme for Sensor Networks”
In Proceedings of ACM CIKM'06, 2006

[6] B. Karp, H. T. Kung. “‘GPSR: Greedy Perimeter
stateless routing for wireless sensor networks” |
In Proceedings of ACM Mobicom'00, 2000

[7] Intel Lab Data, http://berkeley.intel-research.,

net/labdata/, Apr, 2004,

)





