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ABSTRACT 
Ocean is major coverage area in this world. Oceanic and Maritime is the major heart of the problem in this 

world. Oceanic environment we are monitoring for some scientific research and some military applications. Oceanic 

environment monitoring we are mainly focusing on Wireless sensors networks that sensor networks are called as 

Underwater Sensor Networks (UWSN). USWN are used for monitoring the ocean environment, Climate changes 

etc. Terrestrial network and UWSN having difference in costs and channel related issues .UWSN challenges are 

Bandwidth limitation, Battery power consumption and more number of sensor failures. This paper going to deal with 

these challenges in UWSN. 
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1. INTRODUCTION 

Earth is covered with 70 % of water content and 30 % of land. To monitor that oceanic 70 % water content 

we are in a need of sensors. We planned to keep that sensors under the water content in the oceanic Environment. 

We are monitoring the ocean for the environmental safety, commercial, scientific related works and some military 

application. Advance sensor networks are used for monitoring and some other application. For example Micro 

Electrical and Mechanical Systems (MEMS) for sensing the objects this units will contribute the object and identify 

that object and it will give the signal to the measurement device. 

Wireless Underwater sensors are used for some most recent technology analysis under the water. More 

number of sensors will be placed underwater for monitoring task in the given specific area. To achieve this goal 

sensors self -organize in an autonomous network for more details in ocean environment. 

UWSN mainly used for Information transmission from Ocean. 

Comparison for UWSN and Terrestrial Networks: UWSN is quite different from terrestrial networks. 

 Communication method: RF networks not suitable in UW networks. EM waves will be used to transfer the 

data in terrestrial networks but in UW networks acoustic sound will be used to transfer the data. 

 Protocols: Existing communication protocols are not suitable for UW networks. 

 Cost: UW network is more costly that of terrestrial networks. 

 Deployment: Sparser deployment in UW networks but in terrestrial densely deployment 

 Power: UW networks - Due to signal processing is involving in transceivers so it’s needed more power 

 Node Mobility: Node prediction of mobility is difficult in UW networks. 

 Memory: More Memory is needed to store the data in UW networks. 

 Spatial correlation: In Terrestrial networks Spatial correlation is possible but in UW not possible. 

Unique Characteristics of UWSN: 

 Communication media: Underwater networks data can be transferred using Acoustic wave, Optical or Radio 

wave. 

 Transmission loss: It will appear when we are converting acoustic signal it to heat signal for transmission. 

 Noise: Manmade noise and ambient noise will be appear because of power plant, shipping etc. 

 Multipath: Because of multipath propagation the signal degradation for acoustic signal. 

 Doppler spread: Digital communication signal will degrade the signal of UW. Doppler spread will produce 

the two major cause one is simple frequency for translation and continuous spreading of frequency signal. 

In receiver side it is easy to compensate later it will be complicated. 

Challenges in UWSN: Major Challenges in UWSN are, 

 Bandwidth is limited 

 Multipath and fading is impaired 

 BER is high  

 Temporary losses of connectivity 

 Battery Power is very limited 

 More failure in sensors 

 Sensors are high cost 

Applications of UWSN: Applications of UWSN networks can be classified into two types; Long term, Short term. 

Long term applications are Environmental Monitoring, Undersea exploration of variable minerals. 

Short term applications are Disaster prevention some temporary monitoring. 
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Explanation and Architecture of UWSN: In UWSN, all sensors are connected with sink of the particular cluster 

with horizontal communication. Every clusters are connected to Surface station through vertical link.  

UWSN networks can be classified in to two types; Static two dimensional UWSN, Static Three dimensional UWSN. 

Static Two dimensional UWSN: This type of networks are used only to monitor the ocean environment. 

Static Three dimensional UWSN: This type of networks are used only for surveillance related applications. Fixed 

position autonomous UWSNs. 

Underwater Sensor Network Components: UWSN consists of group of sensors are anchored with bottom of the 

ocean through one or more gateways. UW gateways are connected with two acoustic transceivers named as Vertical 

transceivers and Horizontal transceivers. 

Vertical transceivers are connected from Cluster to Surface area. Horizontal Transceivers are connected with 

Sensors to Sink. 

Research Challenges in Underwater Sensor Network: Previous sections we discussed about various Issues in 

UWSN. In this section we are going to discuss the research issues with respect to the Layers like physical, Data link, 

Network, Transport and Application layers. 

Physical Layer: Communication media chosen for UWSNs are radio wave or optical or acoustic wave. Main issue 

in the UWSN is less bandwidth. To overcome the bandwidth efficiency problem so many modulation scheme can be 

used as follows, 

FSK: In transmitter side the information bits are select the carrier frequencies. To avoid the method guard bands are 

used to reduce the ISI. FSK date rate is very low. Advanced mechanisms are required to type of modulation to 

increase the data rate. 

Frequency Hopped FH: FSK improves the data rate does not wait for data clearance to the corresponding to the 

previous different frequencies. 

CDMA: CDMA is the most reliable techniques in UWSN.  

Spread spectrum: In spread spectrum techniques are using in coherent and non-coherent techniques .Coherent 

means receiver knows the information what the transmitter transmitted the data. Non coherent means receiver don’t 

know the clear idea about the transmitted data. 

Single carrier Phase coherent modulation – channel equalization: TO reduce the data rate coherent PSK or QAM 

techniques are required. But the channel will produce the ISI. Advanced signal processing is required to suppress the 

ISI. 

Multicarrier modulation: Available bandwidth is divided into number of multiple sub carriers, Duration of each 

sub carrier is long so it will reduce the ISI. ICI will be introduced in multicarrier modulation. To reduce the 

multicarrier modulation very limited techniques are available. 

MIMO: MIMO technology is used to increase the data rate. 

Data Link Layer: There is no MAC protocol is needed in acoustic networks because full duplex transmission is 

enough. MAC protocols are consider for long propagation delay, Low available bandwidth etc.  

FDMA: MAC protocol which divides the major band in to sub band to any one of the particular user. The bandwidth 

is used when the previous user releasing that bandwidth. FDMA suitable for normal transmission not suitable for 

UWSN.FDMA has not good for UWSN are; Limited bandwidth, Fading is more, Traffic bursting user cannot change 

the path. 

TDMA: It will access the data using time slots. Data is divided into multiple time slots each user is allotted by one 

time slots. It is saving the energy and flexible. 

 Throughput reduced 

 Overhead increases. 

 Time synchronization is difficult. 

CDMA: CDMA based on the spread spectrum techniques. It will transmit the code simultaneously. CDMA increases 

the channel bandwidth, channel reuse increase throughput and battery energy. Good power efficient algorithm is 

CDMA. Power efficient algorithm will be used to reduce the Inter symbol interference. 

Major issues in CDMA: 

 High auto correlation and low cross correlation 

 To reach maximum power efficiency optimal data length is required. 

 Design Low complexity encoder and decoder needed to reduce the power in FEC. 

Network layer: The function of this layer is to choose the shortest path to reduce the data travel time between source 

to designation. To find out the shortest path many types of algorithms are available. In underwater communication 

many difficulties to find out the shortest path. 

Normally shortest path finding protocols are classified into three types they are Proactive, reactive, and 

geographical routing. 

Proactive protocols are not suitable for underwater communication because it memory and energy. 

Reactive protocols are unsuitable because of high latency. 
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Geographical routing protocols are only used for local information. Open research issues in networks layer; 

Accurate modeling needed, Simulation model & tools needed, Algorithms must be robust. 

Transport layer: In transport layer manly concentration on flow control and error control. 

TCP is called as transmission control protocol. It is used to control the flow of the network depends on the 

window techniques. TCP protocols packet loss mainly on congestion only it will reduce the packet flow in the 

network. 

Application layer: Application layer it will provides the hardware and software details of the layers. Application 

protocols are FTP, SMTP, SRB. Depends on the application area it will chose the protocols. 

A cross layer protocol stack: A protocol stack combines the power management and awareness. It consists of above 

discussed layers. Protocol stack consists of three plane that planes are power plane, coordination plane, localization 

plane .Power plane fully consists of power management in the UWSN. Coordination plane will do the coordination 

among the all node sensors to transfer the data. Localization plane it will give the data about the location of that 

particular sensor. 

2. CONCLUSION

In this paper we discussed about the major challenges in UWSN, architecture of the UWSN with different 

layer and their major issues with that layer was discussed. 
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