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Abstract: Wirdess sensor network is a novel technology ,and can be goplied to both abominable and military environments.
During gethering the data,wireless sensor network should decrease the power costs of redundancy information and delay time. The
technoogy of data aggregation can be adopted. A tree formation a gorithm for data aggregetion based on estimate cost is presented. The
paper applies directed transmission model and message route mechanism . The idea of this a gorithm is optimization of data aggregation
route by estimate cost about energy ,distant and aggregation gain,then realizes data aggregation trade-off in energy and delay.

Key words: wireless sensor network ; data aggregation tree; estimate cost

1
.TiyDB COUGAR!*
, MIN MAX GOUNT
(dgnk) . ,
) , . (directed
' : diffuson ,DD) (3]
:2006-08-07; :2006-10-20

: (No. 60573141 ,No. 70271050) ; (No. BK2005146) ; (No. B&005038 ,No.
B &006001) ; 863 (No. 2005AA775050) ; (2006 105) ; (No.

9140C1101010603) ; (No. kj 050001 ,No. kjD606) ; (No. 2006C14)



5 807
. .LEACH™ 2.2
) MAC
, . PEGAGS®! “ / (ligen/ deep)”
[9] MAC ,
snk , /
LEACH ,PEGASIS , 2.2.1
n 1,2, n
) ank B
) ank
, (6] Bhaskar , (round) , m
[6] , (dot) , K
DD , ,
, snk gnk
(Aggregation (hop)
Gin AQ ,
) i S
, i D; :
Di= Ts(i) + Ti(i) + Tu(i) + Tas(i), i S (D)
2 T T i
v T )
2.1 K
, T (i) = B’ i S (2)
ank Tac
snk
, () Tas(1) :ﬁ;‘*, i S (3)
(7] ;
. ank Kiota N0)
_ ’ D= 5 {T() + T(0) + Tu(i) + Te(i)}  (4)
’ 2.2.2
(1 , dnk
D, '
snk ’
( ) , D : :
( ) ( ;
). snk 1 2 ;
o A B ) !
— WS M
s T XmRA /W (4) :
B K _
o e s o
,/"»—-n\),q\ v AN
{ WV AL ’/7 “'___:_ i >3 Sink ¥ ’
e D, ID
gnk )
CRWP YT TIPS 2




808

So
.
Sink ¥} lk//;(k\\<& _____ _ﬁ//)
Oo— T L)

B2 HBEE L

2.3
(6]
(1) S ,
(2
(3
3
3.1
N ank
, An
W,. M
Ta Mn
An Pa
Pn(An) :1' [N- W]
N
h
Mh, ; Z m, < m,
snk
, M=1
_ N- Wl W,
Pn(An)—l'[ N J _N
1( ) ,
M
w=1- MJ M

. dnk TAG 1,

2007
2 d)
WA
A, M
snk . ,
dy
(7,
w=1- d/ N (8)
3.2
GEAR (20)
ank ,
S
A
c(i,j) =@d(i,j) +(@-a)e(i))/w, i A,j S
(9)
/ (9  d(i,p [ j ( ).e(i)
i a W i
3
(1) snk
) , gnk
( 0) /
TAG. ,TAG=0.  dnk
. 9nk
gnk 1.
, 1
(6) _ '
Ink ,
(2 : TAG=0
’ , 0, ank
M., ,
(7) snk .dnk



809

24 © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

5
3) : TAG=1 ,
60§
. —a— gy HEA
, gnk 50 —o— iR R A
u 50
4 2
& 40
o
, NRL (Naval Research Labo- % 35
retory) mr NS i %0
[12] L 25
, 500m x 500m G
R
50 100 150 200 250 300 5 4 5 6 7 & o 1w
3 4 FLIN i) /sec
’ B4 SR RAER (30015 4)
, 5
25 %
75
—a— S [y HORA
2 S = = 7 —o— i A
b A o L 2 |
B3 {EmIg g - \6\&—5\9__0
1 =
# ¢
1 &
500m x 500m E 55
(PHENOME) 2 ( ) w
gnk 1 ( ) 5
50 100 150 200 250  300( ) \9\0‘0\ . _
45
MAC 802. 11 50 100 150 200 250 300
DropTail/ PriQueue i LN ) /sec
OmiAntenna S5 A RFRReE
6 ,
50Byte
250kbps '
/ 173MW ' ' '
0.2] 003
SR
20 0.029 e
(DD) " oozacz/a/
2
1 0.027
E 0.026 —8— 5 ) §" HOR A
50 300 , E —o— i M A
5 0025
20
4 0.024 /’_6_/__0_/——0/—‘
0.023 - A -
50 100 150 200 250 300
300 , 10 EEARIPEE

Bl 6 P43 4 i i

http://www.cnki.net



810

2007

[1] Madden Sam, Hellerstein Joe, Hong Wei. TinyDB : In-Network
Query Processing in TinyOS[ R]. USA : Computer Department ,
University of Cdlifornia Berkeley ,2003.

[2] Yao Y, Gehrke J. The cougar gpproach to in-network query
processing in sensor networks[J]. SIGMOD Record, 2002, 31
(3) :9- 18.

[3] C Intanagonwiwat ,R Govindan,D Estrin. Directed diffusion:A

—_

scalable and robust communication paradigm for sensor net-
works[ A]. ACM/ |EEE Internationa Conference on Mobhile
Computing and Networks (MobiCom 2000) [ C]. USA , 2000.
56 - 67.
[4] W R Heinzelman,A Chandrakasan ,H Balakrishnan. Energy-ef-
ficient communication protocol for wireless microsensor net-
works[A]. The Proceedings of the Hawaii International Confer-
ence on System Sciences[ C]. Maui , Hawaii , 2000. 3005 -
3014.
Lindsey S,Raghavendra C S. Pegasis : Power-efficient gathering
in sensor information systems[ A ]. Proc of the |EEE Aerospace
Conf[ C]. Montana:| EEE Computer Society ,2002.1 - 6.
B Krishnamachari ,D Estrin,S Wicker. The impact of data ag-

[5

—_

[6

—_

gregation in wireless sensor networks[ A ]. Proceedings o the
22nd Internationa Workshop on Distributed Event-Based

Systems[ C]. Vienna: |IEEE Computer Society, 2002. 575 -
578.
[7] ; .o [M].
,2005.

[8] Krishnamachari B, Estrin D , Wicker S. Modelling data-centric
routing in wireless sensor networks[ BB/ OL ]. http :// lecs. cs.
ucla. edu/ Publications/ papers/ Bhaskar-DataCentric. pdf ,2002.

[9] P Popovski ,F FHtzek ,H Yomo, T Madsen,R Prasad. MAC-lay-
er gpproach for cluster-based aggregation in sensor networks
[A].International Workshop on Wireless Ad-hoc Networks (I-
WWAN) [C]. Finland :2004. 89 - 93.

[10] Yu Y,Govindan R, Estrin D. Geographicd and Energy Aware
Routing: A Recursive Data Dissemination Protocal for Wire-
less Sensor Networks[ R]. USA :UCLA Computer Science De-
partment Technical Report UCLA/ CSD- TR-01-023,2001.

[11] NRL’ s Sensor Network Extension to ns-2[ EB/OL ]. http://
nrisensorsim. pf . itd. nrl. navy. mil/ ,2004.

[12] The Network Simulator-ns2[ BB/OL ]. http://www. isi.
edu/ nsnam/ ns. html ,2005.

,1971

,1943 ,

. Emal :wangrc @njupt. edu. cn




