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Data-driven sensor scheduling for remote estimation in wireless networks







ABSTRACT
Sensor scheduling is a well studied problem in signal processing and control with numerous applications. Despite its successful history, most of the related literature assumes the knowledge of the underlying probabilistic model of the sensor measurements such as the correlation structure or the entire joint probability density function. Herein, a framework for sensor scheduling for remote estimation is introduced in which the system design and the scheduling decisions are based solely on observed data. Unicast and broadcast networks and corresponding receivers are considered. In both cases, the empirical risk minimization can be posed as a difference-of-convex optimization problem and locally optimal solutions are obtained efficiently by applying the convex-concave procedure. Our results are independent of the data's probability density function, correlation structure and the number of sensors.





      
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· We consider a periodic superframe structure common to many existing wireless sensor network protocols. A superframe repeated every sampling interval is divided into timeslots. We assume only one pointto-point link is activated at a time.
· This made the problems simpler since scheduled sensor data can be reached to a remote estimator or the corresponding controller before the next sampling time.
· However, the number of timeslots in a single superframe is limited in existing protocols such as WirelessHART and ISA-100. 
· We are planning to consider larger networks in which sensor data may not be able to reach an estimator or a controller in a single superframe.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The traditional static sensor scheduling problem consists of selecting a subset of k sensors among a group of n sensors such that the expected distortion between the random state-of-the-world and its estimate is minimized.
· This class of problems has many applications in engineering, especially in sensor networks in which the number of sensors allowed to communicate with a remote fusion center is limited due to bandwidth constraints.
· This problem lies in the category of team decision problems with non-classical information structure, which are in general very difficult to solve due to a coupling between the scheduling and estimation policies known as signaling. 
2.2. PROPOSED SYSTEM 
· An important and surprising feature of our proposed scheduling policy is that it does not require any knowledge about the freshness of each individual information update, despite the fact that the accuracy of real-time estimation depends on data freshness. 
· We also conduct comprehensive simulations to evaluate the performance of our proposed scheduling policy.
· Although some industrial standards have been proposed so far, it is not yet commonly applied to industrial process control. 
· A stochastic sensor selection algorithm is proposed in  when a plant is monitored by multiple sensors but only one of them can access the estimator at every time instance.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Another line of work is to use concentration inequalities to obtain performance guarantees as a function of the size of the datasets used for training.
· Unfortunately, due to the lack of convexity and without knowledge on the probabilistic model, we cannot guarantee that the solutions found by our algorithms are in fact optimal, but we provide a learning framework which provides a systematic way to train and validate the performance of the data-driven design.
· Due to the massive number of devices and the very high demand for communication resources, the scheduler selects the pieces of information that are most relevant for a given task and discard the others, keeping the network data flow under control but at the same time achieving a good system performance. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Static optimal sensor selection via linear integer programming: The orthogonal case
	J. Moon and T. Basar, 
	We consider the static optimal sensor selection problem, where we optimally select d sensors among s possible sensors with d <; s.

	Team decision theory and information structures
	Y.-C. Ho, 
	Information structures of organizations are studied and applied to problems of dynamic team decisions.

	Energy-efficient, heterogeneous sensor selection for physical activity detection in wireless body area networks
	D.-S. Zois, M. Levorato, and U. Mitra, 
	An optimal dynamic programming algorithm for the sensor selection problem is also derived.

	Sequential decision-making in healthcare iot: Real-time health monitoring, treatments and interventions
	D.-S. Zois, 
	Internet of Things (IoT) technology and infrastructure have the potential to revolutionize healthcare delivery.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005









CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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                                                      CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
    This article aims at establishing the foundations for scheduling and estimation of sensor measurements when information about the probabilistic model of the problem is imprecise, missing or incomplete. We have considered the design of observation-driven schedulers for a remote sensing system for which the random measurements at the sensors are jointly distributed according to an unknown PDF. Such situations occur in many practical applications where the probabilistic model is not known a priori or whose underlying physical processes that generate the data are difficult to obtain. We first derive results and accompanying algorithms that hold for an arbitrary joint PDF, and later we use them in a data-driven framework where training and test datasets are available to design the parameters of a scheduler with performance close to the optimal ones. 
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