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Abstract--- Underwater Communication is a challenging technology in wireless communication and the cost of 

underwater sensor network deployment is still very high. Most application of underwater cyber-physical system 

(UCPS) have demand on reliable data collection in an efficient and timely manner. The challenging task to 

aggregate data is the energy constrained characteristic on acoustic communication. In this, the energy optimization 

for efficient data collection in UCPS over autonomous underwater vehicle (AUV) assisted underwater acoustic 

sensor network. To promate the better data transferring in underwater environment we consider the energy and 

lifetime of network. To decrease energy utilization promote the underwater lifetime, Cat Swarm Optimization 

Algorithm is used for sensor deployment to efficiently aggregate data from the underwater acoustic sensor nodes. 

Keywords--- Underwater Communication, Cat Swarm Optimization, Cyber-physical System, Autonomous 

Underwater Vehicle, Acoustic Sensor Nodes, Energy Consumption. 

I. INTRODUCTION 

With more than 70% of our planet is covered with water. It is however difficult to collect underwater data. 

Underwater Cyber-Physical system is a new network system which consolidate over all computation, underwater 

physical process, efficient communication and effective control. UCPS is being used in diverse area widely which 

includes marine environment monitoring, harbor superintendence. The utilization of underwater acoustic sensor 

network can efficiently collect a data (Example: Salinity, Temperature) through sensing units. The transmission 

bandwidth in acoustic is only a few 10 kb/s but the transmission bandwidth in radio waves can achieve over 

100Mb/s. Besides the transmission power for radio wave communication is enough lower than underwater acoustic 

communication. Batteries which is being installed in underwater sensors is very tough to be recharged. The AUV 

that has relatively enough amount of energy is adopted to expand the data from sensor nodes. But the range of the 

AUV to receive the data taken away from the sensor node is limited to some distance. 

The main challenges are if the data is lost or the data is not received at the certain distance or if there is any 

propagation delay due to salinity or turbulence then the data reaching the sink will be complex. So to overcome this 

challenge in this paper we propose the network with the Cat Swarm Optimization Algorithm which is inspired by 

the cat behavior. Using this algorithm if the AUV reached the specific range it first send the acknowledgement to the 

sensor within its range of communication and after it receive the reply it will get all the data from the nodes. If the 

reply is not arrived from the node then it will move to the other node. This reduce delay and also energy efficiency is 

maintained and battery usage can be minimized. 

                                                           
Dr.V. Nagaraju, Professor, Department of ECE, Rajalakshmi Institute of Technology, Chennai. 

G. Komala Valli, Student, Department of ECE, Rajalakshmi Institute of Technology, Chennai. 

A. Krishna Prabha, Student, Department of ECE, Rajalakshmi Institute of Technology, Chennai. 
T. Raghavi, Student, Department of ECE, Rajalakshmi Institute of Technology, Chennai. 

CAT Swarm Optimization Algorithm for Data 

Aggregation in UAV Assisted in UWSN 

Dr.V. Nagaraju, G. Komala Valli, A. Krishna Prabha and                         

T. Raghavi
 



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 05, 2020 

ISSN: 1475-7192 

DOI: 10.37200/IJPR/V24I5/PR202051 

Received: 01 Mar 2020 | Revised: 24 Mar 2020 | Accepted: 02 Apr 2020                                                                       3414 

II. LITERATURE SURVEY 

This article gives a data about the water cyber physical frameworks for sustainability from the four basic aspects: 

which incorporates detecting and instrumentation, communication and networking computing, and control[1]. The 

plan difficulties are long-extend multi-hop information transmission along the tributary way or inside the complex 

urban surrounding, propagation latency, lower bandwidth, suffer temporal variation, decrease packet execution. An 

alternative methodologies have been suggest inspite of Surveillance in Anti – Submarine Warfare (ASW), by 

utilizing assigned stationary and portable sensors, for example, Autonomous Underwater Vehicles (AUVs). 

The Distributed Information FUSION (DIFFUSION) technique where the neighborhood data is being shared 

among sensors that are deployed [2]. Right now present two Diffusion plans, in which the data is transmitted to 

sensors. It comprises of contacts, that produced by the nearby disclosure stage; and ii) tracks, that created by the 

neighborhood following stage. In the primary plan, contacts are combine at every node by utilizing the ideal 

Bayesian tracking dependent on the random finite set (RFS) definition. In the subsequent plan, numerous tracks are 

joined utilizing the track-to-track follow affiliation/combination (T2T) method and chronological conclusion is 

demoralized based on the association events .This paper is concerned about a restriction issue for UASNs, exposed 

to clock a synchronization and node mobility.[3] This  engineering incorporates autonomous underwater vehicles 

(AUVs), the active and passive sensor node. So as to wipe out the impact of non-concurrent timekeepers and repay 

the versatility of the sensor node, with an offbeat confinement calculation with portability forecast is accommodated 

dynamic and furthermore uninvolved sensor node. 

At that point two confinement advancement issues are planned as limiting the total of all estimation mistakes. To 

take care of the confinement enhancement issues, iterative least squares estimators are structured. At last, recreation 

results show that better approach for restriction approach can lessen the limitation time by contrasting and the 

thorough hunt based confinement strategy. In the interim, the non-concurrent calculation right now viably dispense 

with the effect of the clock a synchronization and hub versatility. 

A scientific model is to decide the whole life expectancy of the system from arrange introduction until it is 

totally impaired, and furthermore to gauge the limit of vitality opening in an information gathering WSN.[4] During 

the total duration of network of the sensor node the theoretically opinion of the traffic burden and vitality utilization 

is recorded. And furthermore the fleeting and spatial development of efficiency is recorded. So as to adjust the 

energy utilization, the analytical upshots is applied to WSN routing and also look up the network existence. 

The domino effect of the extensive simulation is given to exhibit the legitimacy of the model for evaluating the 

system lifetime and energy gap advancement process. The improvement of advanced communication through 

portable user where short-range wireless communication is used to accumulate data from their surrounding sensors. 

Right now dispersed calculation will give the data driven universal information assortment for various versatile 

clients. The portable clients develop information assortment trees dependent on their dynamic moving velocities. 

They organize the gathered information dependent on the data esteem conveyed by the detecting data.[5] The 

distributed algorithm can ready to help smooth information assortment and coordination with various portable 

clients. Subsequently by assessing the information utility, versatility and energy effectiveness of arrangement with 
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extended recreations, the outcomes shows that this calculation can build data esteem up to half and lessen energy 

utilization to half contrasted and the current methodology. [6] Highlights the node versatility and start to finish 

postpone issues of UWSN directing convention at the system layer. Speed of sound increments because of increment 

in temperature of sea and lessening in cooler ocean[7]. 

To improve the usage of acoustic difficulties MANAL calculations is being utilized to concentrate on the 

accomplishments made in the previous decade and it intends to turn into a beginning stage for specialists and look to 

introduce a general survey of the 2 late leaps forward in the field. The checking data is sent to sink node over the 

medium multi-bounce correspondence. The sink gathers the detecting information from the sensor hubs. The issue 

of restriction is the way toward discovering area data of the sensor hubs in a given framework. It require GPS for 

finding the area between the nodes. It is expensive to furnish every sensor with GPS for enormous scope WSN. 

MANAL calculation give better commonsense benefits[8], the versatile stay hub isn't vitality compelled as an 

obscure hub and the confinement precision additionally can be improved viably. WSNs-based marine condition 

observing, incorporates application regions of general sensor node design, detecting parameters and sensors. Remote 

sensor arrange design is mostly utilized for observing marine situations, which comprises of sensor hubs, sink hubs, 

a base station, a server and client terminals. 

The principle job of sensor hubs is utilized to detect and screen the in-situ natural parameters, for example, pH, 

turbidity, water temperature, saltiness, and etc. It additionally transmit the gathered data to sink node by utilizing 

ZigBee or some other correspondence convention through remote correspondence. This paper appears about the 

State-of-the-Art Review[9] of marine condition checking based remote sensor organize network. Right now test was 

prepared to approve and check the exhibition of the proposed convention contrasting and the SENDROM 

framework convention. The SDN enabled distributed architecture for UASN is proposed un this paper. The DSR- 

SDN conspire for delay-delicate spatiotemporal steering in SDM-empowered UASN is advanced dependent on the 

design. 

DSR-SDN additionally gives topology.[10]Based on this topology spatiotemporal qualities are recognized. Time 

extended system approach is expected to course the traffic by means of system with spatiotemporal qualities. 

The outcome is demonstrated that DSR-SDN can accurately judge the value for spatiotemporal characteristics of 

network topology. Asynchronous localization with mobility. It deals with localization concern for UASN. An 

architecture including AUV, the dynamic and inactive sensor hubs are planned in which AUV can go about as stay 

hubs that give confinement data to detected nodes[11].To dispose of the impact of nonconcurrent clock, the active 

,passive node are provided with algorithm for localization. Iterative least square estimators are intended for the 

limitation issue. 

The outcomes shows that it can lessen confinement time. Energy productive information assortment over AUV. 

This paper manages the energy proficient information assortment for UCPS over AUV helped submerged acoustics 

sensor arrange. The sensor node comes to understand the local physical parameters whose lifetime is confined by the 

neighborhood power. For sensor deployment, min weighed unbending diagram based topology streamlined plan is 

utilized .The nearby directing calculation is produced for every sensor hubs for accepting the gathered information 



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 05, 2020 

ISSN: 1475-7192 

DOI: 10.37200/IJPR/V24I5/PR202051 

Received: 01 Mar 2020 | Revised: 24 Mar 2020 | Accepted: 02 Apr 2020                                                                       3416 

to sink[12].The results shows that the topology advancement plan can draw out the lifetime of system. The dynamic 

Vol based on the way arranging technique expands the estimation of gathered information by contrasting and TSP 

system. Right now the utilization of straight sensor arrange is talked about to screen the underwater pipelines. Here 

we propose the utilization of AUV to move along pipeline portions and gather information from SNS. The gathered 

information are send to surface sink. By utilizing AUVs for information assortment the points of interest remember 

adaptability for sensor node position, vitality limiting and diminished impedance, shrouded terminal issue and 

collisions[13]. 

We likewise considered impact of different parameters, for example, AUV speed, information transmission rates 

and diverse range on organize execution measurements adjusted to the submerged condition. Thus, right now 

examine about the new information sending plan, in which hand-off determination swifts that adjusts to the 

changing conditions and condition. The convention right now CARMA which switches between single way and 

multi way routing[14]. 

By utilizing this convention, we can advance the course long vitality utilization and packer conveyance ratio. 

The effects of CARMA is contrasted and other three conventions CARP,QELAR and EFLOOD that incorporates 

parcel conveyance proportion and start to finish delay. The multi-jump submerged WSN experience the ill effects of 

execution debasement because of changing condition and neglects to get adapted by using sun-set based simulation. 

III. CONCLUSION 

Underwater Cyber Physical System (UCPS) alludes to as another unpredictable framework that incorporates 

submerged physical procedure, ubiquitous calculation, effective communication. The use of underwater sensor 

system can productively gather an information (eg., salinity, temperature). In Underwater wireless sensor network 

the assortment of data from the sensor nodes expends more vitality. To overcome this problem introduce an 

algorithm which advance the topology of the system and to upgrade the arrangement of sensor nodes for data 

collection where energy is efficient in underwater sensor node. 

IV. RESULT 

ALGORITHMS ADVANTAGE DISADVANTAGE 

CARMA-Channel Aware Reinforcement 

Learning based Multipath Adaptive Routing 

Improves performance in terms of end 

to end latency and energy 

consumption 

Achieve PDR of 40% only 

Asynchronous localization with mobility 

prediction 
Localization time is reduced 

Data collision and clock 

skew 

Energy efficient data collection over AUV Prolongs the network lifetime 
Dupler frequency, 

Multipath effect 

Autonomous underwater vehicle 
Reduction in energy efficiency and 

interference and Data collision 
- 

Particle Swarm Optimization 
Converge fast, can robust, short 

computation time 

Trapped into complex 

problems, difficult to 

define initial parameters 
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