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Abstract The reliability of data transmission affected by resource-constrained and environmental factors in wireless
sensor networks is lower. However, it is an important indicator to evaluate network performance in some application
fields such as national defense,industrial control and so on, Firstly, the significance of the reliability of wireless sensor
networks was introduced. Then the recent research achievements were reviewed from two aspects: the reliability estima-
tion and the technology of improving reliability of data transmission, and these achievements were classified and com-
pared, Finally the future directions of reliable data transmission in wireless sensor networks were pointed out.
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RES TR B 9 , M T ZE 3R LR T SRAS e BY IR i ML 1E
HIRBFE,

SCHRL28 1 To 4R A% % 35 I 45 vh 3 2] s ) S 1 4 ) AL 1R
A P48 2R B F R, B4 F e 5 2 24t
Bitay s ZRNER AR ER RIS R T, &k
WA AR, ERMEE, BE— R EE, BEREINRE
9 B AT SR ARE B T 245 — B, B HE R B 5T B
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R R B AT SRR, SR AT k. YR
MAC 2, 2 1 T IR M EERBR R, SRR
HINREB AR — A KR DR R, B KBS L
R BN . HILE SR BT % 18 B AR A5 e A
LEABREREATHE
4.4 SHMERES

(1) MRS

Ahlswede SF A F 2000 4F4R H T M RIS HE,
ot 28 PO 4 v (B Y S IS RO SRS IR VR B T S 2 3R
RSB B WB/NEHBEER, YT LR MLHEE P
M4 RS F B R R (XOR) 2B 88 R L tkiz
BEHM.

UTAESR , O SCERR B A2 10 1 45 0 N 48 A B o 0t el 2
B REAHYEOT RS MM AT RE, T[0T M %
SRS R BT RENEESTT T B, BOUEE TS SR
BT RENH 52T FEC 1 ARQR W4T T i, FE
IR, YEUCE B BIAT] 0UogK) it , &R
BEPBEHREEENT ARQ. BB RY, AR
Mk, 5 8 shBAAYLHRIM L, W4 45 T LS & R B g
HIRE .

1R 28 I FH I 45 B 047 AU B B0 7 2 R4 R Rl lie &
HENEBRBER-TERES, MHRREHTEES, AT
TR 1) S BB A BB 58 ) FI R E B g L &, Rt 3404
BRI RREEWARERE N EREANRKEEBIEY
HF—A~ NP-hard [8)8F., CBR[31]%HEA B ERRBEFE,
B THEVHEASR R E QR E I EBETHE, —
MREE ST ERL, HPE AR ERE R kEhZ
PR, SRS, B K EL, BRBHEECSR 23
SHEH, AT EN RO S EE YO, XFM
PLE AL B 2 RB B AR RISYLL, W AR WA M
B, (FRLREN, SETRUGRBHEARE T E
ML, BT B BEE B AR I A TR, AR ARBNE
ARMBEEHERERLT .

Z R T PR RS M SCRRER B B B L B R AR 4R,

SR S Br b RGP 2% A 7E B A5 W | M 4 P S
BHFHFENSFEIR. MB R %8R+
B — A RBHHE R U SRFRE LK. BIH SRR
BRI FEE L BB AR, 1 H R % 2 557030 |
FOIAE R 2 0 BB R T AR AR R S 4 IF 4% v 3R
HIfERAEIR.

OYUMELH

HMTELERB BIEFS FRERABEBREEAR
(cooperative techniques) AT U Fi k12 B B AL B W 0] 554,
PMEBEBRA B R EREY HHREE T BN MIMO
A LRTEEIE, RRTEREHRLBEFRESEER.
PR R, UMERE T LIRS T REFN T REMEL &, F
BT R RN .

SCERL 34 K BMEEE BRI E RS BR ML &, B 18
— -G AR A R 45 448 (RBC, random binning coding) ()t
VEALHSRAE , 00T T B a0 h B3R, WP T P gk e 2
B RE , 8 T 2 Rl A BU T R 4k A, X e S BB UL
BT BRVRE R B S X 40 o 2 AT SRS, SRS P b 1) LAl S
REREAR. FFET —METUMEER K ACK B H%5
BT, T B R, &0 B AR B i b ) R 4
R RE T EEEmATRRE.,

SCHR [35 178 A MIMO H! IE 32 %5 B 44 3% (Orthogonal
Space Time Block Codes, OSTBC) 3 AR i} 3% Jo 2845 R 2% B 4%
PR RERESAREE. BOURE— RS ENIRBINEE
FEAREE T BRI RN BERR A G ESEE R,
hEE R MRDILE . TEZREN, 5PHARE R
BEAL BT . SP-power®™ fil PAROP™ [ %%, B B {E AL AL #)
B B PR TIRFF S 2, B8 T B R ME R,

5 ZELR

PSR T — B R ) TR R AS AR P48 T SE AR BOR
# 1 MERTT I AT FEEARE T B T R B RS IKE T
HEMBEFE LA T X X 2 B A i T AR R B R HEAT T I
®.

*1 WRELE

Name Direction Method Metric Recover way Cost
ESRT Sink—>>Source Retransmission Event Reliability End-to-End Middle
PSFQ Sink~->>Source Retransmission Packet Reliability Hop-by-hop Middle
AFECCC Source—>>Sink Erasure code Packet Reliahility End-to-end Middle
RDTS Source— >>Sink Erasure code Packet Reliability End-to-end Low
RelnForM Source—>>Sink Multipath Packet Reliability Hop-by-hop High
MMSPEED Source—>Sink Multipath Packet Reliability End-to-end Middle
REER Source—>>Sink Multipath+XOR Packet Reliability End-to-end Low
RELAX Source—>>Sink Multipath-+FEC Packet Reliability End-to-end Low
X #[30] Source—>>Sink Network coding+ Retransmission Packet Reliability Hop-by-hop Middle
x#[33] Source—>Sink MIMO+RBC Packet Reliability End-to-end Middle
X #r(34] Source—>>Sink MIMO-+OSTBC Packet Reliability End-to-end Middle

BRIE AN ERAEBIS MG TR U AR
C RS T RER RPN R T MR T REE RS
FAHEENTRRR . HROFRELAECERE F—Emil
B, [BRAMAFELEREREEB ISR . T HLER
PR G AT ST AL AN S B M B IR R B R R A
248, 3 1 % SR BIFE T AR LI R T T AL BRES P4 B 7]
itk ATHRARGITNREREANIRE BEAR, &R

060

TR AR EEESBAE K. BITAALTE
LRAL BRI T S PPAG R AT LA B A f5 8 — 2B Bt
3L

(DR A AT B AH) AT R PP A BEEY 5

(Q)st— AR BERE MRERER P AT RIS
23

(OFFRFERB AT TR TH



WX EA WA AT T TR A X LS RS

R W MRS 2B B T ARG s A Rt
H R A T T A B/ MY B TR RS AR U488, SE A7 S
RACBAR KM T BT REREAR . ERBEEEHT
AT SRR I 7 AN T R

WERZAHERIES

RE S0y T SR A B R AR A 16 “ W 0L L A » RTE Y R IR
F5 5B Sink W 207 1R EAR B AL H BT I 5 T 857 R
TRBABBNEW, B Sink 3 A BIFH 507 0 5T SEHEK)
BEFEED. R Sink 9 4K 2% 4 R AL B0 200 A Rl
SHARBEURR W BEARE, AT ER SR RS
BRI TR TR .

FTLRALRER ML T i) 240 T BE Rt PR AR Y, 723X 7
BT E BT EESENITARIKE ZE S EM LT E
HREL, RBCEFEME Q. FI, TREREARSREER
PR EE—EEE.

(2) 358 % S A N IE L BE 7

KIS FREMIR LR G AR W e — RS M4, 5C
B b TE LR fL RAS W45 b, 5 MR B W R B B R T
LRBNERINLEEN, EEZREMESE. hTERRE
R B VR ZI, B & Ad Hoe H4F 33 A3 M0 T 52
eI R NE A TR BRE PG, 2 H MG
WG TP P LR OUT R T k. B, FERTH XL
SAZ R MR SIS IMI R R BARBERE A 7T SRR AL 4
TR,

Ot~ R RATR

B SCRR % 71 B R AR AL B 7 v B0 R BRI P 4%
WK 1R R R AT B (B R BB T A — 2
BEGTEE AP RE X IR AL, 3 H 3R \MAC RLI R B2
IR RANE R B &, 2 B0 AL R w2 B B AR 2 B RE B
WA RIS e — B BIBRIG . N T RE TR LR
P 2545 5 69 T S, DK 45 2 R 22 18] B WE R A0 RO S AL AR — 1~
R ARG, S — PR RE SRR BT TR,

O SHAMHEARNES

MEEE AR TS SR RILLE R REROH —RE
REAR, EAPRER X T EAZ AR LML RIS P %
T, R REBR SR TR, ERIMEEEEARMN, BEXY

HAR R AL E L PR AR AT R I RS —

AT LA BB AR B8 s (A R s A R, T B ARG O
B ERE, LRI ERAER . MERBTLUH—-5S
fREHN . B S EEBARLG S, RS E AT RE. KiE
BRBRFIR LR RISIE T RR MG RS MR R IEHTE
PEiT , B EXSFr b B R L REFESE S O M BB AT IR A L RIRY
SEGREH T BT .
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BHRF R RGN BIR TR AR T8 —
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Z ISR A = B 77 =X PO 58 Y R AL B AR BE A
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FERERERERNNE.
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