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ABSTRACT:
Time synchronization and localization are basic services in a sensor network system. Although they often depend on each other, they are usually tackled independently. In this work, we investigate the time synchronization and localization problems in underwater sensor networks, where more challenges are introduced because of the unique characteristics of the water environment. These challenges include long propagation delay and transmission delay, low bandwidth, energy constraint, mobility, etc. We propose a joint solution for localization and time synchronization, in which the stratification effect of underwater medium is considered, so that the bias in the range estimates caused by assuming sound waves travel in straight lines in water environments is compensated. By combining time synchronization and localization, the accuracy of both are improved jointly. Additionally, an advanced tracking algorithm interactive multiple model (IMM) is adopted to improve the accuracy of localization in the mobile case. Furthermore, by combining both services, the number of required exchanged messages is significantly reduced, which saves on energy consumption. Simulation results show that both services are improved and benefit from this scheme.
EXISTING SYSTEM:
· All current localization algorithms assume the straight line transmission of acoustic waves. In fact, due to the sound speed variation with depth in the water environment, called “stratification effect”, the real transmission path usually bends. This will severely affect the ranging estimation, and in turn affect localization accuracy.
· Among all of the time synchronization algorithms for terrestrial wireless sensor networks, RBS, TPSN, and FTSP are the most popular and representative three.
· Reference broadcast synchronization (RBS) is a well-known receiver-receiver synchronization algorithm. It completely kills errors on sender side.
· Timing-sync protocol for sensor networks (TPSN) is a sender-receiver time synchronization scheme.
· Flooding time synchronization protocol (FTSP) is designed for sniper localization, so it is required to achieve considerably high accuracy. 
DISADVANTAGES OF EXISTING SYSTEM:
· Among the services UWSNs can provide, time synchronization and localization are very critical, because most UWSNs applications benefit from or require these two services.
· The research on joint design of synchronization and localization in UWSNs is still limited
· Usually, connectivity-based method is only used when there is no direct communication between nodes and sensors, where range estimation is achieved based on network connectivity.
· The notable drawback of existing algorithm is that it ignores the clock skew when doing time synchronization, which will lead to frequent re-synchronization. Additionally, the time values and locations are calculated in the same formulas as variables and they do not improve upon each other, which makes this “joint” solution weak.


PROPOSED SYSTEM:
· In this paper, we propose a joint solution for localization and synchronization, called JSL, for UWSNs. JSL is a four phases scheme. For each round of message exchanges, time synchronization and localization are performed at different phases. During iterations, the output of synchronization is fed back as the input of localization, and the output of localization is fed back as the input of synchronization in the next round of message exchanges. In this way, synchronization and localization are interleaved and can benefit each other by improving the accuracy of both services. 
· During the localization phase, unlike other algorithms that assume sound waves travel in straight lines in the water environment, JSL compensates the stratification effect when performing the underwater acoustic ranging, so that the propagation delay estimation will be significantly improved. Furthermore, to account for the mobility characteristic in UWSNs, a tracking method—called interactive multiple model (IMM), is used to predict sensor node mobility to improve the accuracy of localization.
ADVANTAGES OF PROPOSED SYSTEM:
· The main advantage of the proposed system is it compensates the stratification effect in the underwater environment instead of assuming straight line transmission.
· Another major advantages of the proposed system model is synchronization and localization are closely coupled and help each other to improve the accuracy of each other. 
· An advanced tracking algorithm IMM is adopted to further improve accuracy. 
· Our simulation results show that JSL can achieve high accuracy for both synchronization and localization.
SYSTEM ARCHITECTURE:
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MODULES:
· Data Collection
· Synchronization
· Localization
· Iteration
MODULE DESCRIPTIONS:
Data Collection:
In this Module, An ordinary node initiates the procedure by broadcasting a Req message to its neighboring reference nodes. The ordinary node stamps the sending time T1 obtained at the MAC layer, right before the message leaves. Upon receiving the Req message, before the reception and decoding of the message, each reference node immediately marks its local time as t2. Then similarly, after a time interval tr (waiting for the hardware sending-receiving transition and avoiding collisions), each of the reference node sends back a Res message containing its location information, t2, and sending time t3. When receiving the Res message, the ordinary node marks its receiving time T4.
Synchronization:
The synchronization phase consists of three major steps: propagation delay estimation, linear regression and propagation delay update, which are explained in the following.
First, in the first round of message exchanges, a node’s rough position is estimated by using the TDOA method. After the first round, the rough position is the estimate of localization procedure in last round of message exchanges. After the stratification effect is compensated, the propagation delay is calculated. Next, JSL performs linear regression to synchronize the ordinary sensor node by using all the time stamps it collected and all the propagation delays it calculated in all previous rounds of message exchanges, which is followed by the update of the corresponding propagation delays for this round of message exchanges.
Localization:
The localization procedure is actually the opposite process of estimating propagation delay. However, in the mobile scenario where either ordinary nodes and reference nodes are moving, it is hard and nearly impossible to estimate the real time distance or propagation delay. Note that our localization method is based on the estimates of the distances. Therefore, some errors might be introduced. In order to reduce the effect from mobility, we adopt a tracking algorithm to predict sensor nodes’ position at next measurement time. In this work, localization estimates come from a combination of prediction and measurements.
Iteration:
The iteration process is the bridge to the whole procedure in the next round of message exchanges. During iteration, the positions estimated in the localization phase are input as rough position for the procedure in next round of message exchanges. Besides, all the time stamps and corresponding propagation delays are input to synchronization phase in next round for reference. The whole JSL procedure completes until no more message exchanges.
SYSTEM REQUIREMENTS:
HARDWARE REQUIREMENTS:

· System			: 	Pentium Dual Core.
· Hard Disk 			: 	120 GB.
· Monitor			: 	15’’ LED
· Input Devices		: 	Keyboard, Mouse
· Ram				: 	1GB.



SOFTWARE REQUIREMENTS:

· Operating system 		: 	Windows 7.
· Coding Language		:	C#.NET
· Tool				:	Visual Studio 2008
· Database			:	SQL SERVER 2005
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