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Reliable Transmission Strategy for Underwater Wireless Sensor Networks
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Abstract Aiming at the limitation of network nodes needing to perceive the residual energy of the whole network nodes and
neighbor node distance in the Layered-DBR algorithm,a reliable under water sensor network data transmission strategy RTS(Re-
liable Transmission Strategy) is proposed which calculates the energy and distance factors by current node depth information, re-
sidual energy and network layered spacing. This paper develops a network performance evaluation method to balance the network
life cycle and data packet loss rate,to determine the proportion of energy factor and distance factor through simulation experi-
ment,and finally gives the calculation method of the probability of message forwarding. The simulation comparison experiment
shows that compared with DBR.DMBR . Layered-DBR, the RTS algorithm can effectively control network redundancy,reduce da-
ta packet loss,and has a long life cycle of the network.

Underwater sensor networks, Energy factor, Distance factors, Forwarding probability, Network redundancy, Data

Keywords

packet loss

(Depth-Based Multi-hop Routing) , %8 2/, &4~ &R A

15
I Z Wk ) 7 ACHEAT R e S s AT IR D IR 465 AR AR . SR T

il

B A5 1% A B R 1 i, TE 2 A% 8 i T8 45 7E K R BR 4R 1Y
JO7 P R 8T Y L KT A U B I 405 SR A B K T 3R
SR AR ik 2 FH P ok Bl B o SR TR BRI L B R AR L R A
B0\ R I AN S I e B T o [ R A v N DA A
U KT R RS I 45 2 ol R A S R AT AR R AE
K P I Bl 2R R R FE K TH 19 sink 1Y R R B = 4 W
2o KT A% IR A 00 205 2R K 7 A L BV A TR VR IR 42 R
AT R T B G Rl b T 2 1% SRR 0 2% B by Bk o ek ] T
IK T IREE KT 12 Ik 25 ) 48 5080 1% i iy >k 1 AR Bk R

H A 7K T 1% 8 19 46 38 R A6 TR AR R I B 1%
HEME L YAN SEDHR HT -l R TR B AR R B i (Depth
Based Routing . DBR) B #5 . 1% 5 2k 38 1 35 A5 5 4 110 3 B 1% Jak
IO Y R B B O R A TE O 2 B B
RS FUR Y R BN TR R B BB A B AT IR SR R
W) Z S 3. [l DBR 53 32 1) 8 1 0 ok 42 il 100 2% Bl A
LS5 /A A A 0 46 B0 s L i BLTR . LIU 4§ B F DBR
BB R T — MR TR E W £ B & I DBMR

WAEAEH 3t B 2 (hongcj@ yeah. net)

Sk 2B BT A T AR 0 B PN R Y R O B R T R, R
B4 M 4T {5 A REAB AL (HJE MK REFE A 19 2], S B —
A AT AE AL . Peng I T K F IR (F B H
— i gr )2 K T A% ik B0 4% B Bk Layered-DBR.Z S
T Ao A R A TR A B B Y R S AR R T R B
P BT 58719 00 2 B0 AR 2 Tl s 5 A BA S AL A 52 B 3
sty - gilp

RSO T — FhTAE B KT 1 RS 190 265 % i SR s 9
A H O R E AR R A 45 25 R
S 5N I A G R AR A R IR0 9% R A VR FE A R T, B
A BAR B4 I 46 TUAR AR LA

2 KTERBFMEHERER

2.1 MEAIEE

AR SR 5 SCHR LS AR [ 1 190 6 4 $MSE R L 7 ) 26 ) 4 AR
& on MMERES T B TE— D MXMXN R IT RN,
2 sink 1 40 2950 o3 A 8 W P SUR A K T AP 1 R



HEE A A — AR Y KT A% SRR I 45 1 R

411

o[wrErr] (x|

F1 KR AR IR I 2 A

Fig. 1 Underwater sensor network model
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Table 1  Simulation parameters

o (X8 BAE
Minimum receiving power consumption P,/mW 3
Packet length //bit 4000
Node throughput/kB/s 0.25
Freguence f/kHz 10
Energy Spread Model K/m 1.5
Maximum spacing of Sink nodes/m 10
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Fig. 3 Impact of value a on data loss rate of network
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Fig. 4 Impact of value a on redundancy of network
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Fig. 6 Comparison of network life
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Fig. 7 Comparison of network redundancy
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Fig. 8 Comparison of network data loss

Ze b B R4 BT, DMBR %1 . DBR $1: ok % 8 8 2l 2 X
186 2% 368 7 7 A 19 52 W) o S 17 T o e 2 ) 4 T S B B v T
P2 . Layered-DBR Bk HAT K 89 W 4% 77 i -5 AR B9 90
2R TUAY AH 42 T 465 Az i Ja ST A B0 5000 2% LA 0 )™ DT 5 X
28 B R W EME RS 25 . RTS L ERIEM &K TR S
Bt Z A i [ B B A A= i SR A ELBE S 3 RS 2l B K
TR BATT SR

BRIE  FEXKT L B P4 AR SCHR T — AT Y
KR AR IR W 4 19 23 )2 B ol SR RTS, 3% 5 W 25 18K R
KRBT IS S M ARE T S AGE R A SR AR TR
H 46 43 J2 45 DL 556 i B A IR A R TN
28 TUA FVBCHR 2581, [m) IR BE 0% £ TE ¢ 1K A 190 265 £ i J1 301

£ % X M

[1] LIW T,WANG D,WANG P. Insider attacks against multi-fac-

tor authentication protocols for wireless sensor networks[ ] ].

[2]

[3]

[4]

[5]

(6]

[7]

(8]

9]

[10]

Ruan Jian Xue Bao/Journal of Software, 2019, 30 (8): 2375-
2391.

HUANG M G,HUANG Y C,YU B,et al. Software-Defined
wireless sensor networks: A research survey[J]. Ruan Jian Xue
Bao,2018,29(9) :2733-2752.

ALI M F,JAYAKODY D N K,CHURSINY et al. Recent Ad-
vances and Future Directions on Underwater Wireless Commu-
nications[ ] ]. Archives of Computational Methods in Engineer-
ing,2020,27(5):1379-1412.

BEENISH A, ALASTAIR A,MARIAN W. Dynamically Recon-
figurable Routing Protocol Design for Underwater Wireless Sen-
sor Network[]J]. International Journal on Smart Sensing and In-
telligent Systems,2020,7(5):1-5.

YAN H,CUI ] H.DBR:depth-based routing for underwater
sensor networks[ C]// The 7th International IFIP-TC6 Networ-
king Conference. Singapore,2008.72-86.

LIU G Z, 11 Z B. Depth-based multi-hop routing protocol for un-
derwater Sensor Network[ C]// 2010 2nd International Confer-
ence on Industrial Mechatronics and Automation. 2010: 268-
270.

PENG J,HONG C J,LIU T,et al. Strategy of routing based on
layered for underwater wireless sensor networks[ J|. Journal on
Communications,2014(6) :25-31.

HONG C J,WU W J, TANG P P. A Dynamic Layered Cluste-
ring Routing Algorithm in Underwater Sensor Networks[ ] ].
Journal of Electronics & Information Technology, 2015 (6):
1291-1297.

LIU T,PENG J,CHEN G,et al. Avoidance of Energy Hole
Problem Based on Density Control Mechanism for Wireless Sen-
sor Networks[ J]. Chinese Journal of Computers. 2016,39(5)
993-1006.

SOZER E M.STOJANOVIC M,PROAKIS ] G. Underwater
acoustic networks[ ] ]. IEEE Journal of Oceanic Engineering,

2000,25(1):72-83.

HONG Chang-jian, born in 1988, post-
graduate. His main research interest in-

clude UWSN and so on.





