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Single-Layer, Unidirectional, Broadside-Radiating Planar Quadrupole Antenna for 5G IoT Applications






ABSTRACT
In this paper, an innovative quadrupole-based broadside-radiating unidirectional antenna is designed at 28.475 GHz for 5G IoT applications. The planar antenna is based on a single-layer technology and realized on a flexible substrate to facilitate conformal applications. It consists of a coax-fed driven dipole and two quadrupolar near-field resonant parasitic (NFRP) elements. The broadside-radiating design achieves a unidirectional pattern with a realized gain of 4.85 dBi and a front-to-back ratio of 9.4 dB. The total efficiency of the antenna is 85%. A differential-fed prototype was designed, fabricated, and tested at 1.579 GHz to make the measurements more manageable. The measured and simulated results are in good agreement.




        	


                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· While it is well-known that superdirective solutions exist and suffer ill-posedness issues in principle, a detailed needle solution has not been reported previously.
· If the Transmit and Receive antenna are in line of sight (LOS) then direct path exist.
· Depending on the existing conditions in the troposphere, a radio wave will undergo any of the types of refraction: sub refraction, standard refraction, super refraction or trapping.
· Because the existence of the ionosphere is directly related to radiations emitted from the sun, the movement of the Earth about the sun or changes in the sun's activity will result in variations in the ionosphere. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· It arose from slight fabrication errors and the differential-feed connection issues.
· After achieving a structure with the desired radiation pattern, the impacts on the performance of the design were assessed when its structural parameters were varied.
· It eliminated the impact of any cable leakage currents on the measured results. 
· Moreover, when one examines the amplitudes of the coefficients as N increases, one finds problems with these very high order modes.
· While it does take more terms, the multipole antenna does recover the needle behavior without the sidelobe issues. 
2.2. PROPOSED SYSTEM 
· Numerous statistical models have been proposed to describe evaporation ducts and compute the duct heights under different atmospheric conditions. 
· While transmission lines are designed to minimize this radiation loss, radiation into free space becomes main purpose in case of Antennas.
· While dealing with radio propagation profiles, the curved radio rays are replaced with linear rays for the purpose of geometric simplicity. 
· As the height increases, the water vapour pressure in the atmosphere rapidly decreases until it reaches an ambient value at which it remains more or less static for a further increase in height.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Moreover, it has been demonstrated that their designs can be adjusted to maintain their performance characteristics even in the presence of high permittivity materials  as would be encountered by on-body/on-surface wireless sensors.
· Because antennas are the enabling technology of any wireless device, they must be designed and integrated with the sensors on flexible substrates to conform to a body and to achieve the appropriate performance characteristics that empower the communication aspects of those sensors in the body-centric and off-body wireless networks.
· Therefore, it is necessary for on-body/on-surface IoT applications to develop a unidirectional antenna that is flexible without a ground plane and that has a simple design, high radiation efficiency, and low manufacturing costs. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A comprehensive survey on Internet of Things (IoT) toward 5G wireless systems
	L. Chettri and R. Bera, 
	We make a depth overview on challenges and vision of various communication industries in 5G IoT systems.

	Internet of Things in the 5G era: Enablers, architecture, and business models
	M. R. Palattella, M. Dohler, A. Grieco, G. Rizzo, J. Torsner, T. Engel, and L. Ladid, 
	In the present paper, we analyze in detail the potential of 5G technologies for the IoT, by considering both the technological and standardization aspects.

	Pervasive healthcare and wireless health monitoring
	U. Varshney, 
	In this paper, we present applications and require- ments of pervasive healthcare, wireless networking solutions and several important research problems.

	Detecting vital signs with wearable wireless sensors
	T. Yilmaz, R. Foster, and Y. Hao, 
	Wearable monitoring systems can provide continuous physiological data, as well as better information regarding the general health of individuals. 



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
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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:
     An innovative single-layer, unidirectional, broadside-radiating quadrupole antenna was developed for operation at 28.475 GHz in the 5G 28 GHz band for potential on-body/on-surface IoT applications. It consists of a driven dipole and two pairs of NFRP elements printed on a single substrate layer. The dimensions and locations of its parasitic and driven elements were assessed. The single layer design is much simpler than many of the recently reported multilayered broadsideradiating Huygens dipole antennas. The parameter studies used to determine the optimized arrangement of the driven and NFRP elements were discussed. The quadrupole nature of the antenna was demonstrated analytically and numerically. It was explained how this antenna system produces cardioid-shaped realized gain patterns when the lengths of its parasitic strips are close to half a wavelength. A proof-of-principle prototype was fabricated and tested at the more manageable frequency of 1.579 GHz. Its size was much easier to handle and the available fabrication and measurement facilities readily accommodated it. A differentialfeed was introduced for the measurements of the prototype rather than the single coaxial-feed structure in the 28 GHz design. It eliminated the impact of any cable leakage currents on the measured results. The measured and simulated unidirectional, broadside radiating results were confirmed and demonstrated to be in good agreement. While the 28 GHz band design is attractive for 5G IoT applications, the validated prototype may also prove useful for GPS-L1 systems. The many potential on-body/on-surface IoT applications to which this system could be applied require their antennas to be conformal. Preliminary simulation results have demonstrated that the 28 GHz quadrupole antenna system maintains the attractive radiation properties realized in its planar state in both its longitudinal and transverse bent states adding further merit to its innovative design. 
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