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Utilizing AUVs’ Optimal Trajectory Movements
Nguyen Thi Tham®, Seokhoon Yoon

S SUEA WAGE A4 RE Al wlsle] AR djelE, e slogaz), Be $Fesh Aux|els)
ot oll@ % SAEAL] Aeke Fhslel TR vl $EAAATe]

e Aol glek & i
5= 7FeA 3k ATA HEHZ 725 AR Akl HEYaTxe 7544, SR12EEs, 5764
. N

Az E s E233EE, 7Y ASATES HAUERia AlMxEe] AYHARE A7 95t B
Fo| FTTA7E o837 slelHElE el dlolHEh S AlFEitt & FRIE Wil SR ES
Tree7-%7 |9F 2985 ARS3t] SE|2ElE=A dHolHE Agsh, A% olss 3= T5 7= F22H3
25 WgE AAHe|HE 35k Store-carry-forward MO R AT -toflA] Ho|eE A}l 55l
719 A Axols A7FE HA3sl7] 9Jsle] Integer Linear Programming 7|9k dg|So] AMg-glv) A&
oA o] 83t ATEAE B3l Akshe FFAMVIES A 27} 7129] Gradient 7|HF 29817} Geographical

Forwarding "ol Hl&f 32 ASA4e-85) 32 AHanE A5 5 gle<& 2alrk

Key Words : Underwater Acoustic Sensor Network, AUV, Delay Tolerant Network

ABSTRACT

Compared to terrestrial RF communications, underwater acoustic communications have several limitations such
as limited bandwidth, high level of fading effects, and a large underwater propagation delay. In this paper, in
order to tackle those limitations of underwater communications and to make it possible to form a large
underwater monitoring systems, we propose a hierarchical underwater network architecture, which consists of
underwater sensors, clusterheads, underwater/surface sink nodes, autonomous underwater vehicles (AUVs). In the
proposed architecture, for the maximization of packet delivery ratio and the minimization of underwater sensor’s
energy consumption, a hybrid routing protocol is used. More specifically, cluster members use Tree based routing
to transmit sensing data to clusterheads. AUVs on optimal trajectory movements collect the aggregated data from
clusterhead and finally forward the data to the sink node. Also, in order to minimize the maximum travel
distance of AUVs, an Integer Linear Programming based algorithm is employed. Performance analysis through
simulations shows that the proposed architecture can achieve a higher data delivery ratio and lower energy
consumption than existing routing schemes such as gradient based routing and geographical forwarding.Start after
striking space key 2 times.
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Fig. 1. A hierarchical underwater acoustic sensor network
that uses optimal trajectory movements of AUVs
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Table 1. Effects of numuber of AUVs on data delivery ratio and end-to-end packet delay (seconds)
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No. of AUVs Ratio | Delay | Ratio | Delay | Ratio | Delay | Ratio | Delay | Ratio | Delay
1 0.965 1337.1 0.972 1338.1 0.938 1259 0.411 8.53 0.504 4.49
2 0.971 1037.9 | 0.970 | 879.22 | 0.953 | 946.92 | 0.411 8.53 0.504 4.49
3 0959 | 827.18 | 0964 | 81096 | 0.882 | 793.57 | 0411 8.53 0.504 4.49
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