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Energy-Efficient Cross-layer Spectrum Sharing in CR Green IoT Networks







ABSTRACT
Internet-of-Things (IoT) aims to connect intelligent things to the internet, enable thing-to-everything communication, and sustainability sensing and control. However, the exponential increase of connected IoT devices is resulting in tremendous demand on the limited spectrum. Cognitive radio (CR) technology is envisioned to be one of the main enabling technology for efficient IoT deployment. CR offers huge spectrum opportunities for sustainable green IoT devices by opportunistically utilizing the idle licensed bands. Since most green IoT devices are expected to be sensor nodes with limited energy sources, efficient communication protocols for CR-based IoT sensor networks are needed. This paper proposes an efficient cross-layer design consisting of joint optimization of the modulation order as a physical-layer parameter and the backoff probability as a MAC-layer parameter with the objective of minimizing the energy consumption in the CR-based green IoT networks subject to IoT delay guarantees, licensed primary radio (PR) channel availability and PR user activities. Simulation results reveal that the proposed cross-layer design has significantly reduced energy consumption while achieving the delay requirements in the network compared to the physical-layer-only and MAC-layer-only adaptation schemes.

                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Many areas of wireless systems that can be improved via CR, existing literature primary focuses on improving spectrum efficiency rather than energy utilization, let alone the unreliable dynamic energy.
· The existing literature assumes that energy harvested in the current time slot can only be used in subsequent time slots, owing to the energy half-duplex constraint.
· However, interference still exists due to frequency reuse in today’s wireless systems and power leakage into the adjacent frequency band being occupied by PU.
· Efficient and agile spectrum access enabled by cognitive radio can avoid interference and overcome the coexistence issues in multi-tier networks . 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· This research intended to contain the congestion problem in Vehicular Ad hoc Networks (VANETs) when SIoV was implemented to serve better traffic management in a city. 
· Their CONCISE solution to the problem enabled the routing and segregation of the data in a content specific approach via a deterministic TSCH scheduling to achieve better communication reliability and reduce E2E latency.
· Minimization of vitality has been a consuming issue for basically occasion based frameworks, for example, the WSNs, and they frequently rely upon deliberate exertion of different constantly watching miniaturized scale sensor nodes that watches a physical wonder.
2.2. PROPOSED SYSTEM 
· The concept of energy harvester has been proposed to capture and store ambient energy to generate electricity or other energy form, which is renewable and more environmentally friendly than that derived from fossil fuels.
· To enable more flexible spectrum access, dynamic spectrum access techniques have been proposed to solve this spectrum inefficiency problem, by allowing unlicensed users to access the radio spectrum under certain restrictions.
· Sub-optimal schemes are proposed to maximize the corresponding convex utility function which incorporates the achievable data rate of SU and the expected rate loss due to sensing error or spectrum reoccupation by PU.
· A gradient based iteration algorithm is proposed to obtain the Stackelberg equilibrium.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· A mechanized learning process has been utilized for guaranteeing that an ideal spread of vitality use is performed.
· To spare vitality, an advantageous radio for a wake-up took up the activity. 
· The recreations uncovered that it is vitality productive with a significant presentation upgrade when compared with different conventions.
· This is done so as to expand the hibernation time of the nodes which are not utilized in the steering procedure, disposing of the wastage of vitality caused because of ceaseless use of trivial nodes, limiting the utilization of a similar way to the bundles in the course, guaranteeing that the nodes don't wake up before the planned restart time and plunging the impacts between the ways. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A cross layer protocol for traffic management in Social Internet of Vehicles
	B. Jain, G. Brar, J. Malhotra, S. Rani, and S. H. Ahmed, 
	 In this paper, the proposed Vehicular Social Networks based on the VIoT consist of a large number of sensors that transmit data wirelessly.

	Industrial IoT cross- layer forensic investigation
	C. M. Rondeau, M. A. Temple, and J. Lopez, 
	Cross‐layer forensic investigation is addressed for Industrial Internet of Things (IIoT) device attacks in Critical Infrastructure (CI) applications.

	SecTrust-RPL: A secure trust-aware RPL routing protocol for Internet of Things
	D. Airehrour, J. A. Gutierrez, and S. K. Ray, 
	To secure IoT networks from routing attacks, a time-based trust-aware RPL routing protocol (SecTrust-RPL) is proposed and implemented.

	Energy-Efficient Clustering for Wireless Sensor Devices in Internet of Things
	D. Cacciagrano, R. Culmone, M. Micheletti, and L. Mostarda, 
	These devices are not only smartphones and tablets, but also things which are able to perform various operations, such as sensing data and actuating on the external environment. 







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:
    It has been seen that every one of the proposed systems have their own benefits and negative marks and accordingly, a vitality effective cross-layered directing convention must associate with various layers (MAC and PHY). This is done so as to expand the hibernation time of the nodes which are not utilized in the steering procedure, disposing of the wastage of vitality caused because of ceaseless use of trivial nodes, limiting the utilization of a similar way to the bundles in the course, guaranteeing that the nodes don't wake up before the planned restart time and plunging the impacts between the ways. Cross-layer configuration expresses that the recovery and tweaking the parameters having at least two layers accomplishes characterized objectives. Researches on these steering conventions in IoT are as yet in progress and along these lines, a ton of research inspirations still persevere around there. This paper has a solid idea that a large portion and will likewise care for certain security concerns being looked by the IoT gadgets today. This half breed topology must be a blend of the talked about conventions. The applications might be utilized while thinking about the conventions for the cross breed calculation. 
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