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Abstract  This paper introduces the background, basic theories and current researches on the capacity problem of wire-
less sensor networks, analyses and compares the research methods on the view of network models, basic theories and

main results on the scaling law of the capacity, and introduces the means of multi-user diversity technology, relay net-

works and multi-antenna technology in details, Finally, the future work is pointed out.

Keywords Wireless sensor networks, Network information theory, Network capacity

L by

BT SR ML REM AR ER = KERTIER
RITCZR 5 R 28 X £ (WSN, Wireless Sensor Network) 2 —ff
2FEESRBMLBEAR BN Ml ERRTELER
MBI FTEI B A G, WSN i T HAERZ R EMEXMmE
BOEFRRA IR EIRE TIFE R, FXRmTE S
MBTEA % WSN MZAE R 7 s,

25 B[PV RE () R 58 15 AR B ST B 50 i 48 A8 A )
Bl MTEEMASISERS ERIBRMAT —-RFI TAEK
EEESDBRGRMERE, thin 4 B R E A K 24 H UYE R
/N TIEE R R, AT LR B X 5%, X ER R A
AT LA R 3R AR AR IR T AR A Bk AR PUE .

WSN 2 h HA B T8 A8 58 B R
Ko BL Ad hoe F£H R 75 2000 1L 4 19 45 DL SE BTG 3 B2 9 2 Bk R
15, XA MERR BER, thin, 2052 R R et i
MO VLR, & B A RES Z R EA X,
HWRBESE T Z Bk B & 2% 8 B — MR B Sink
Huk. B WSNHH, RIIBEARE I FRHEES
W—{FEASTHEERFRIMEAR,

FrE R ZBkE RN RSB B S TE
F—EE B EMT R gk, B S A g S A G
AT A Ry LA 15 B R om B B o, BPAE AT 45 JR T B
Fo IR R E R E MR gE =M. HXHX
FEBGBERR A FARMR EEETRIE, S5 X B KR
AT E SRS S, I 98 AT H R RRHTT .

ZHELFEFE WSN K5 THRELRM KM EERIEZ .

SUN. B

A TSI S BT R ARRK 0 (2 B8 1 5 SHiE R
FERARBGIAK R AR B B AT 18 M4 KT s W R
EIEFE TR, KRS SRS ENE— L
B, FEGXAT 5 7R FBEE 2 M R A F 2K, Slepian
Woll I miiA N REGPE N B ER KT HEERNKA
A B AT LATEAR A2 2 XA R AR IR A T L R D5 MR 2.

ZEAFEP R WIN K8 T H& MK L — LB
A WSN A fic B — MR R R LARIOR 2 A R 4% B %
TR, XX — gl 4 B R RITES A E /R
BRREELAERN. EEEAGEY, REARFUTES
BRORKRE TS AR E SR HIBERRK TS .

B EEREEBMITE, RNFEEEIHNFES
T A AR W 2 0 5 B (L ELAT AR X DAt

2 kEMEnER

B 1 %4 Ad hoc ML

RITAELRBAF N HA X BB RH AR

. 39 .


http://www.cqvip.com

TR, B4 B2 R RS54, 5 R L B U 7 20 A
R4, A H AT URR S REHE ERE MDY R0
B 1R, XFHZBEENFSITRMETRIOBITREL
TERMHE. HiTAXTXPENEROFIRETRME
i B PSRBT PR 6 5 EH TV, TIERAT
MR BFSTRT £ F S RGN KL
P EE MBI R A BT, LA KX — 7]
BT IR .

B2 WSN #M&LH

2.1 ZREEAEFSTHNEER

Gupta il Kumar §3C[3) R L R4 A B0 X
B, CPHRREMSEE Y. DN M S EETEH S Im’
BT BT KA iDE AR TREE E, 840 &0 Lg%
BER N W SN EUER T AN EER S
—AFEHEERRG BT R EXTE—B LRIEK
BB R A R , A FA B 8 P 5% Vapnik Chervonen-
kis A0 2R, BRI LI, h FER BB %
KB N ARESSERENGHMAT SAFERERRER
58, FHTER LHRE, BETLREBHFMEER{IY 6

Gn). BEFAHAMNEE, Y RNFLR 0/ )EIE
FE. BHEFRTERAAROEHY SRS, Sg
B HEEHEBN HHTEFHRGE .

SO A i SR A G RS Sy 1) SR A B R S
R, BI7EAE IO A, el RN RIEE BRI B AT
FREG T AE AT 1% 2% A0 H A 35 S5 B ARl R, M, 72
e, REERMENMEREREFE. AXREX L
. EBRAMNERERNAEERERRNRE. BATEE,
ERBE BRI &4 T , R EF R, KRB K
BERHMEER.

2.2 MALARARHEAMNNRAESR

NEERRNIERFEHNEREN - EEHE, 2
f07 L RETE) 1A CIndE A B R R E B (g 4 CD-
MA EGHPHZR) IS E RS XL, HEA R EE
SREFJMERREZ W LM HESBRRERERE.
Grossglauser #l Tsel* 4R t{ 78 WSN o | B35 S 08 sl ik i
TAREMEERERD OW . EREIMETEKECHE
REBROTRBE M HMT &, hX ey R ER P A,
YA REETRAAMT A6, REERZAEH
Fe. HESEAR NRFESNMPHAN R MESEH 4
WEABSTHSKEBNTRNBRERE: B —F |, 81
AERLT—-ANFUY S WBREEEHBY, RIETERNTE
o,

X BRI S BEER R M E R PR, A R
W AR S A B SR (5 AR E P E Y R 3R

. 40 o

D 000 http://www.cqvip.com]

BT RGAR, (8RR AR A 02 AR EE A 38 KR AR
W REBERE B G EMASF T, EMEB KR KX O
(DHEHBARARAH.

2.3 i3 B R A

TCER Mk o 55— BB 64 B = O 4k R 48, Mlichael
1 Martin 75 X[5 TP 0T 7 99T . BEOLER BN FEHEY
SAE NI B B A Al ARERE S T kS SR B AR
AHFTRERTEEMAE. WINES KTUERERE SR
B4R TS AR AR , P K35 A 22 18] A UM B A2 3R BT B
YEAE S LABRE T8, AR B hE 3 A A #E SR AB SR M
BARMA B CCRRZ A ML R, 5 R B AR D,
XHANENABE THAR LR IHEE - EREXEM n
—1IMRRRENEXLREENER, TRUEERALHR
7 A R T Pk R4 Pt AT (S 4, OF FLEERR T X ME T R
¥ NBTFIse, L TREA BHFRN OlogN) LR,

T MG AR R S RE LR, TR BB
¥IE R B A0 SR, PR AN AN NnHTE
APPSR UERKEEZTHMERR, NhEENFERISTE
ZRAMEREHTNERE.,

3 EasBRERNENER

S50 TR M &M 1L, WSN BB 2 BE fH MR
b, ¥8 BLA 3t — b & 1H I BB R R . % WSN
A — PR A B B SRR Sink $5 8, AT 18 Sink 5
BB B P BRI A R o R e X e — B L R
AT, E AR A WS B E Z () BA MR, W
FX AR T 8 A8 KT X, BB # N—>co,
BAWEMRLSBRBTE. TEHRIIMN Sink RE . ERAKE
MEBEME LA F RS WSN R AR RE,

3.1 Sink FAHLTHEER

X[6]R B EFF I WSN AR &, KPR RS
BIRGNE 2 fFR, N MERIR Y S 504 A 7 S T AU
T B P9, Sink 35 807 F B0 Ab s 5 888 5 S MR RS E L
KRR, N A% TDMA HLH , B3 e @ K o ] R 818
BNV RES R ELHTESE. EXMHREERET, BN
LF Sink ¥ AR ABANFEHRE, HERAERETRZ
V6 AT R4

X ENEER RN ERSFESMER, R
FEHEHBRN A=W/ n KR, B TXHBRABRE
715 B A BAR, Bt L RIK R Sink ¥ AN BN EL NS K
BEERAAX—FSBINAYEFTHRY 61/ N5t
T

3.2 BEREEEARETREER

XTIART AT AN S LB REB&H T HE T
—FEREEREHERAR, b N MEBBET A9
R RHFE LY S TR, MFEMETRS
B.CwBEmEAERE . REEREE EBERNE S, B TERE
TR AR ARAL , M B2 (6] 47 BR BRI R/, B s
WAL BB SEF— BB LEE clog(NV = HfF B R A
O BAGERISPRE A K A B N7 A S BB S BRI
BlZER BB, X N s MY ST hEE
B ARTE B 7 ZRAIE B A R 4 Sink 35 5, WA B (EEAR
HBTFEE—WHEREEE. B TFHRRRE RS, &
W REX AR, AN EABR O HENEK I O


http://www.cqvip.com

(log(N) WA i fize o 01BN )

WSN 9 B RZ H LB X - BEFREN
AR WA R TS50 IE T A B 5 B RS A W AT fe
Fi Slepian— Wolf 4%} 5345 M TE R HEAT WD, fE— 25 &
{6 THISB T A ml A 1R LA

33 SUNMEMATANRAEEE

O8RS [7IMER AT — R, B A
B AR R BB A B RR Y SBOTTRERFT
BHFER. AT EREEMSHEER, N WSN 1 [H &t 31
R LR, XRETREBN RO ERERT EX—F
TH O A B &, BIY 4% T LA IR Bt WK B O(NA) 45
2, EAS M I BREMER AR E 0(g(N)),

3.4 RMMHERBERER TR

X[t ma 1T AU R A S MBE hat, R —F4it &
EMBREFERBEARRERNESE, BETRHE RN
LDGM & , {5 R Z H MM 5 5 M 0015 5 2 18 A 6

ETOO0 hup/iwww.cavip.com]

SRR, B — MR T REEEREEBHRERENS
EREERIEHTR. BRI TERNSEAFE LT
HXFEROERORERENEUMES R, HF T X194
HOFERRMBARBRAEN —FENER,.AH RS
HBEAG T HROY RN,

4 SHFLEE

HETH XELMEF BFABENTFREERE TR E
F W (=3 —Fil S B3R E) R E SR CGEAE
HEHXER HEEFRKNMSRAY(CHPE L MRAm
BB R-5 — 4 i B fr 242 9 IR R SR AT 89 (B R R 9L 2 1)
P RA ST, SR EE L BN F R R R E R S0t
PLE FRIBBIM G E BIR R EIESH . THRMNMN SRR,
B L LA R AT BT F A B SR S LA X LA LA
KBTI, R 1.

A1 BAFRGK

X PSR IR UM SRR R oS &
FEERMERGE, | RER ARy E R :
(3] n——_ - W BRE
(4] | ¥HEsh, —Bipak F B SR R E P EBAR O(n) Best Paper Prize of Infocom02
(o] | TR X | R olomy | AP BEA AR LA RS
A AW | wamEE
~ ; B R AT 1 ‘ \
(6] | SX—WRBIE | o O(—) | HATRMESIBRLE BRI
L ke I——
(7] | AE.Sink ¥ EGTFE| Olog(N)) | 2 TSRS 2 IR HIEHE
N KRR .
HRBF
[8] | &M% S vs O(NR)
TR L | DO AT RS 5 ST
(9] FIF LDGM BREES 2z M| — :
#* et i

REMTHE WSNHMABRMBENAEFE TEEM
0 Ao B A R 4845 B LS Sk E R TR RS X —F
HMAERR IMMESBREREERMFELTESLRE
IR 45 B 15 U5 T8 R e R AT A A G s SneT 137 FH B 4
ST AR M R O 48 15 R 28 M 45 49 CEO(Chief Executive Of-
ficer) Al %%,

$ % x W

1 Cover T M, Thomas ] A. Elements of Information Theory [M].
Wiley, New York, 1991

2  Slepian D, Wolf ] K. Noiseless coding of correlated information
sources [J]. IEEE Trans. Inform. Theory,July 1973,1T-19:471
~480

3 Gupta P,Kumar P R, The Capacity of Wireless Networks [J].
1EEE Transactions on Information Theory, March 2000, 46(2).
388~404

4  Grossglauser M, Tse D N, Mobility can increase the capacity of
wireless networks [J]. IEEE INFOCOM 2001, Anchorage, Alas-
ka, April 2001 .

5 Gastpar M, Vetterli M. On the capacity of wireless networks;

The relay case, Annual Joint Conferences of the IEEE Computer
and Communication Societies (INFOCOM), New York, New
York, 2002

6 Marco D,Duarte-Melo E J,Liu M, Neuho D, On the many-to-one
transport capacity of a dense wireless sensor network and the
compresaibility of its data, International Workshop on Informa-
tion Processing in Sensor Networks (IPSN), Palo Alto, Califor-
nia, 2003

7 Gamal H E, On the scaling laws of dense wireless sensor net-
works, IEEE Trans. Inform. Theory, Apr, 2003, submitted for
publication,

8 GopalaP K, Gamal H E. On the Scaling Laws of Multi-modal
Wireless Sensor Networks, n: Annual Joint Conferences of the
IEEE Computer and Communication Societies ( INFOCOM),
Hong Kong, 2004

9 Murugan A D,Gopala P K,Gamal H E. Correlated Sources Over
Wireless Channels: Cooperative Source-Channel Coding, IEEE
Journal on Selected Areas in Communications, August 2004, 22
(6)

.41-


http://www.cqvip.com

