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Comparing Backscatter Communication and Energy Harvesting in Massive IoT Networks





ABSTRACT
Backscatter communication (BC) and radio-frequency energy harvesting (RF-EH) are two promising technologies for extending the battery lifetime of wireless devices. Although there have been some qualitative comparisons between these two technologies, quantitative comparisons are still lacking, especially for massive IoT networks. In this paper, we address this gap in the research literature, and perform a quantitative comparison between BC and RF-EH in massive IoT networks with multiple primary users and multiple low-power devices acting as secondary users. An essential feature of our model is that it includes the interferences caused by the secondary users to the primary users, and we show that these intereferences significantly impact the system performance of massive IoT networks. For the RF-EH model, the power requirements of digital-to-analog and signal amplification are taken into account. We pose and solve a power minimization problem for BC, and we show analytically when BC is better than RF-EH. The results of the numerical simulations illustrate the significant benefits of using BC in terms of saving power and supporting massive IoT, compared to using RF-EH. The results also show that the backscatter coefficients of the BC devices must be individually tunable, in order to guarantee good performance of BC.

                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In this article, we have introduced the basic principles for BackCom, summarized existing BackCom system and network architectures and discussed several emerging advanced BackCom techniques. 
· In theory, the number of interference components received by each Reader can increase as the square of the number of coexisting links instead of linearly with the number in the conventional case.
· Therefore, instead of having some specific PBs or Readers that enables tag-toreader communications, the ambient backscatter system can use existing infrastructure and benefit from signals that are not intended for itself.
· Though information flow in RFID applications is usually unidirectional, message exchange between nodes is common in IoT. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· A game-theoretic time allocation problem was proposed to improve the network throughput, and an optimal time allocation ratio of energy harvest and backscatter was obtained.
· The 3GPP InH model consists of a distance and frequency dependent deterministic part and a random part that includes the impact of shadowing. 
· They displayed performance improvement of the network results from backscatter-assisted cooperation, compared with the normal active information transmission. 
· Accurate radio channel characterization and coverage prediction methodology are required in order to efficiently plan a communication network. 
2.2. PROPOSED SYSTEM 
· A joint-energy detection scheme is proposed in that requires only channel variances rather than specific CSI. 
· An interesting new method for collision avoidance was proposed in for MAC BackCom that treats bursty backscatter transmissions by Tags as a sparse code and decodes multi-Tag data at the Reader using a compressive-sensing algorithm.
· The Tag is able to provide energy to the sensor by RF energy harvesting from a wireless controller, and also backscatter the measured blood sugar level to the wireless controller for diagnosing purpose.
· In a smart city, ubiquitous BackCom sensor nodes can be placed in every city corner such as buildings, bridges, trees, street lamps, and parking areas.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In particular, we evaluate the coverage outage performance of different low-power and wide area technologies, i.e., long range (LoRa) backscatter, arrow band-Internet of Things (NB-IoT), and Bluetooth low energy (BLE) based BC at different frequencies of operation. 
· They displayed performance improvement of the network results from backscatter-assisted cooperation, compared with the normal active information transmission. 
· The performance metrics considered for the analysis are the received power at the BD, the received power at the Rx, the time required for harvesting the energy at BD, and the outage ratio.
· The first performance metric considered is the forward link received power at the backscatter device. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Digital Systems in Smart City and Infrastructure: Digital as a Service
	Serrano, W. 
	In addition, this paper reviews the current Digital Systems, Transmission Networks, Servers and Management Systems.

	Enhancing Backscatter Communication in IoT Networks with Power-Domain NOMA
	Zeb, S.; Abbas, Q.; Hassan, S.A.; Mahmood, A.; Gidlund, M. 
	Internet of Things (IoT) networks  are being designed to connect billions of sensors/devices for an application-specific environment to provide services and carry out special tasks.

	Applications of Backscatter Communications for Healthcare Networks
	Jameel, F.; Duan, R.; Chang, Z.; Liljemark, A.; Ristaniemi, T.; Jantti, R. 
	Backscatter communication is expected to help in revitalizing the domain of healthcare through its myriad applications. 

	A study of LoRa low power and wide area network technology
	Noreen, U.; Bounceur, A.; Clavier, L. 
	Effective cost, long range and energy efficiency of LPWANs make them most suitable candidates for smart city applications. 



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:
    With the rapid worldwide urbanization, the need to efficiently manage the resources and infrastructure of cites is increasing. The utilization of the Internet of Things (IoT) in smart cities improves the quality of life by sensing, computing, and networking. Backscatter communication has high potential for commercial usage in cities, while it also has certain constraints from a practical implementation point of view. This article evaluated the coverage and outage performance of a practical cellular carrier based bi-static backscatter communication system through simulations. The simulation environments included both indoor and outdoor spaces and four different sub-GHz frequencies were applied in a real world urban city environment. For the considered system and homogeneous distribution of BDs, the 3D ray tracing simulations showed that, in an outdoor environment, the mean received power levels at BDs are around –33 dBm, –42 dBm, –45.5 dBm, and –48 dBm at 200 MHz, 500 MHz, 700 MHz, and 900 MHz, respectively. 
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