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Abstract 
 
Underwater sensor nodes will find applications in oceanographic data collection, pollution monitoring, offshore 
exploration, disaster prevention, assisted navigation and tactical surveillance applications. Moreover, unmanned 
underwater vehicles or autonomous underwater vehicles, equipped with sensors, will enable the exploration of natural 
undersea resources and gathering of scientific data in collaborative monitoring missions. Underwater acoustic 
networking is the enabling technology for these applications. Cloud computing is becoming a promising technology to 
provide a flexible stack of massive computing, storage, and software services in a scalable and virtualized manner at 
low cost. Therefore, in recent years, Sensor-Cloud infrastructure is becoming popular that can provide an open, 
flexible, and reconfigurable platform for several monitoring and controlling applications. In this paper, a design for 
cloud based UW-Sensor network is proposed to overcome the limitations of UW-Sensor network with cloud services 
Keywords: Cloud computing, Under Water Sensor Network, Internet, architecture, design 

1. Introduction 

Underwater networks consist of a inconsistent number of sensors and vehicles that are deployed to 
achieve collaborative monitoring responsibilities over a given area. UW sensor networks are used to notice 
and survey phenomena that cannot be effectively observed by means of ocean bottom sensor nodes. In this 
system of underwater sensor networks, the sensor nodes float at different depths in order to detect a given 
phenomenon. One possible solution would be to attach each uw-sensor node to a surface buoy, by means of 
wires whose length can be regulated so as to adjust the depth of each sensor node. However, although this 
solution allows easy and quick deployment of the sensor network, multiple floating buoys may obstruct 
ships navigating on the surface, or they can be easily detected and deactivated by enemies in military 
settings. Furthermore, floating buoys are vulnerable to weather and tampering or pilfering. For these 
reasons, a different approach can be to anchor sensor devices to the bottom of the ocean. In this 
architecture, depicted in Figure, each sensor is anchored to the ocean bottom and equipped with a floating 
buoy that can be inflated by a pump. The buoy pushes the sensor towards the ocean surface. The depth of 
the sensor can then be regulated by adjusting the length of the wire that connects the sensor to the anchor, 
by means of an electronically controlled engine that resides on the sensor. A challenge to be addressed in 
such architecture is the effect of ocean currents on the described mechanism to regulate the depth of the 
sensors. Many challenges arise with such an architecture that needs to be solved in order to enable 3D 
monitoring, including: 
• Sensing coverage. Sensors should collaboratively regulate their depth in order to achieve 3D coverage of 
the ocean column, according to their sensing ranges. Hence, it must be possible to obtain sampling of the 
desired phenomenon at all depths. 
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• Communication coverage. Since in 3D underwater networks there may be no notion of uw-sink, sensors 
should be able to relay information to the surface station via multi-hop paths. Thus, network devices should 
coordinate their depths in such a way that the network topology is always connected, i.e., at least one path 
from every sensor to the surface station always exists. 
 

Cloud computing is a term used to describe both a platform and type of application. A cloud 
computing platform dynamically provisions, configures, reconfigures servers as needed. Servers in the 
cloud can be physical machines or virtual machines. It is an alternative to having local servers handle 
applications. The end users of a cloud computing network usually have no idea where the servers are 
physically located—they just spin up their application and start working. Advanced clouds typically 
include other computing resources such as storage area networks (SANs), network equipment, firewall and 
other security devices. Cloud computing also describes applications that are extended to be accessible 
through the Internet. These cloud applications use large data centers and powerful servers that host Web 
applications and Web services. Anyone with a suitable Internet connection and a standard browser can 
access a cloud application. 

Many formal definitions have been proposed in both academia and industry, the one provided by 
U.S. NIST (National Institute of Standards and Technology) [2] appears to include key common elements 
widely used in the Cloud Computing community: 

Cloud computing is a model for enabling convenient, on demand network access to a shared pool 
of configurable computing resources (e.g., networks, servers, storage, applications, and services) that can 
be rapidly provisioned and released with minimal management effort or service provider interaction [2]. 
A. Features 
The following are the essential features of cloud computing:  
1) Service on demand: The request of the clients to avail resources can be fulfilled automatically without 
human interaction. 
2) Elasticity of demand: There is no formal agreement or contract on the time period for using the 
resources. Clients can use the resources whenever they want and can release when they finish. 
3) Abstraction: Resources are hidden to clients. Clients can only use the resources without having 
knowledge regarding location of the resource from where data will be retrieved and where data will be 
stored. 
4) Network access: The client application can perform in various platform with the help of mobile phone, 
laptop and PDA using a secure internet connection.  
5) Service measurement: Although computing resources are pooled and shared by multiple clients (i.e. 
multi-tenancy), the Cloud infrastructure can measure the usage of resources for each individual consumer 
through its metering capabilities. 
6) Resource pooling: The resources are dynamically assigned as per clients’ demand from a pool of 
resources [2].  
B. Services 
The cloud provides following three services: 
1) SaaS(Software as a Service): This model provides services to clients on demand basis. A single instance 
of the service runs on the cloud can serve multiple end user. No investment is required on the client side for 
servers and =software licenses. Google is one of the service providers of SaaS. 
2) PaaS(Platform as a Service): This model provides software or development environment, which is 
encapsulated & offered as a service and other higher level applications can work upon it. The client has the 
freedom to create his own applications, which run on the provider’s infrastructure. PaaS providers offer a 
predefined combination of OS and application servers. Google’s App Engine is a popular PaaS example. 
3) IaaS(Infrastructure as a Service): This model provides basic storage and computing capabilities as 
standardized services over the network. Servers, storage systems, networking equipment, data centre space 
etc. are pooled and made available to handle workloads. The customer would typically deploy his own 
software on the infrastructure. The common example of IaaS is Amazon. 
C. Cloud Computing Models 
The following models are presented by considering the deployment scenario:  
1) Private Cloud: This cloud infrastructure is operated within a single organization, and managed by the 
organization or a third party irrespective of its location. The objective of setting up a private cloud in an 
organization is to maximize and optimize the utilization of existing in-house resources, providing security 
and privacy to data and lower data transfer cost [3] from local IT infrastructure to a Public Cloud. 
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2) Public Cloud: Public clouds are owned and operated by third parties. All customers share the same 
infrastructure pool with limited configuration, security protections, and availability variances. These are 
managed and supported by the cloud provider. 
3) Community Cloud: This cloud infrastructure is constructed by number of organization jointly by making 
a common policy for sharing resources. The cloud infrastructure can be hosted by a third-party vendor or 
within one of the organizations in the community. 
4) Hybrid Cloud: The combination of public and private cloud is known as hybrid cloud. In this model, 
service providers can utilize 3rd party Cloud Providers in a full or partial manner so that the flexibility for 
using the resources are increased. 

2. Existing System 

2.1 Architecture of Under Water Sensor Network 

 
It consists of a main controller/CPU which is interfaced with an oceanographic instrument or 

sensor through a sensor interface circuitry. The controller receives data from the sensor and it can store it in 
the onboard memory, process it, and send it to other network devices by controlling the acoustic modem. 
The electronics are usually mounted on a frame which is protected by a  PVC housing.  

2.2 Limitations of Under Water Sensor Network 

Many researchers are currently engaged in developing networking solutions for terrestrial wireless 
ad hoc and sensor networks. There exists many recently developed network protocols for wireless sensor 
networks, the unique characteristics of the underwater acoustic communication channel, such as limited 
bandwidth capacity and variable delays, require very efficient and reliable new data communication 
protocols. Major challenges in the design of underwater acoustic networks are: 

• The available bandwidth is severely limited 
• The underwater channel is severely impaired, especially due to multi-path and fading 
• Propagation delay in underwater is five orders of magnitude higher than in radio frequency (RF) 

terrestrial channels, and extremely variable 
• High bit error rates and temporary losses of connectivity (shadow zones) can be experienced, due 

to the extreme characteristics of the underwater channel 
• Battery power is limited and usually batteries cannot be recharged, also because solar energy 

cannot be exploited 
• Underwater sensors are prone to failures because of fouling and corrosion. 
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3. Proposed Design 
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3.1 Role of Sensor-Cloud Proxy 
 
 Sensor Cloud Proxy provides an interface between the UW-Sensor resources and the 
cloud fabric. It manages the UW-Sensor network connectivity between the sensor resources and 
the cloud and exposes sensor resources as cloud services. It manages sensor resources through 
indexing services. Utilizes cloud discovery services for resource tracking. It manages sensing jobs 
for programmable sensor networks. It administers the data from UW-sensor networks like 
converting data into XML standard formats, improving the quality of data by cleaning and 
aggregating, transferring the data to cloud storage. This Sensor-cloud proxy can be virtualized 
and survives on the cloud  

 
3.2 Role of Sensor-Network Proxy 
 
 This component provides the direct connection for the UW-Sensor resources for those 
that do not have direct connection to the cloud. Sensor cloud still manages the UW-Sensor 
network. The interface is through the Sensor Network Proxy. The role of this proxy is to collect 
data from the UW-Sensor network continuously or as and when requested by the cloud services. 
The scalability of the Sensor Cloud is enhanced. Sensor Network Proxy provides various services 
for the underlying UW-Sensor resources like power management, security, availability, QoS. 
 
3.3 Underwater Sensor Cloud 
 

An infrastructure that allows  justly persistent computation using sensors as crossing point 
between physical and cyber worlds, the clusters that compute data as the cyber backbone and the 
internet serves as the communication medium. This UW-Sensor cloud integrates UW-Sensor 
network and the cloud computing infrastructures. This model can collect and process the data 
from various sensing units in UW-Sensors. It enables very large scale data sharing on the cloud. 
The UW-Sensor network can utilize the cloud services. Cross disciplinary applications are 
allowed to span organizational boundaries. Users can easily collect, access, process, visualize, 
archive, share the data through the cloud. The main limitation of battery use and storage can be 
improved because of cloud services. 

4. Conclusions 

In this paper an idea is proposed for the design for the Underwater Sensor Networks with cloud 
services. By integrating the UW-Sensor Network with cloud services helps to gain the data in real 
time network. It helps a lot to make critical decisions by processing the heterogeneous data. 
Using cloud services invocation of services and automatic formation of workflows on the cloud to 
carry out highly complex task. With the help of immense processing power of cloud this system 
can provide quick response to the user. 
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