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Energy Efficient Outdoor Light Monitoring and Control Architecture Using Embedded System





ABSTRACT
In this letter, we propose an energy efficient ZigBee-based outdoor light monitoring and control system that can monitor and handle outdoor lights more efficiently as compared to the conventional systems. The proposed system uses the ZigBee-based wireless devices which allow more efficient lamps management. The designed system uses sensors to control and guarantee the optimal system parameters. To realize effectiveness of the proposed system, the prototype has been installed inside the University, where the experimental results proved that the proposed system saves around 70.8% energy for the outdoor street environment because of using sensors, LED lamps, and ZigBee based communication network.



        	



CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The Internet Of Things also giving promising future in smart city urban light monitoring. 
· The existing systems use fuzzy logic of data from real time clock and Light dependent resistor to reduce the power consumption of the lights.
· One of the drawbacks of utilizing WIMAX and GPRS is the utilization of licensed spectrum, which will result in interference with the existing WIMAX and GPRS users. 
· To implement wireless control system of lights, several comparable architectures have been applied for outdoor lighting. 
· In the design of the intelligent lighting system by considering the system cost as the main factor beside the energy saving. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Traditional lighting systems have disadvantages such as lack of pervasive and effective communications, monitoring, automation, and fault diagnostics problems.
· Moreover these traditional systems suffer from the lack of pervasive and effective communications, monitoring, automation, and fault diagnostics problems.
· To further reduce the energy consumptions and to simplify the wiring structure, numerous lighting control systems have been proposed to solve that problem such as: occupancy sensing approach, light level tuning, and power line communication (PLC).
· It has also impact on cardiac rhythm in human beings which also increase stress levels. 
2.2. PROPOSED SYSTEM 
· This paper proposes an effective way to manage outdoor lights using embedded systems and Internet of things. 
· In this paper, we propose an energy efficient RFbased outdoor light monitoring and control system that can monitor and handle outdoor lights more efficiently as compared to the conventional systems. 
· The proposed system uses the RFbased wireless devices which allow more efficient lamps management. 
· The proposed system also implemented the standard mesh routing algorithm which results in better network performance as compared to the conventional systems. 
· The proposed system also fulfills the user satisfaction by using occupancy and illumination sensors.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The proposed ZB-OLC system also implemented the standard mesh routing algorithm which results in better network performance as compared to the conventional systems. 
· The proposed prototype has been tested under outdoor scenarios to verify its validity, functionality, and performance in the real-life conditions.
· The systems based on these technologies need further improvement to increase the energy efficiency.
· The lighting system will also require efficient interference avoiding algorithms to cope with interference, but this is not suitable for the lighting systems. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Design of new intelligent street light control system
	W. Yue, S. Changhong, Z. Xianghong, and Y. Wei, 
	It allows street lamps automatically lit in the evening, lighting the road for a few hours (adjustable time).

	Exploring user-centered intelligent road lighting design: a road map and future research directions
	C. Ozcelebi, and J. Lukkien, 
	Traditional road lighting systems are outdated and should be replaced with systems which can sense their environment, i.e., users and their consumer electronics (CE) devices, and react intelligently.

	A digitally wireless dimmable lighting system for two-area fluorescent lamps
	C. Chun, C. Hung, L. Kun, C. Kuan, and Y. Chun, 
	The digitally dimming control method is suitable for lighting application in buildings, offices, conference rooms and classrooms, and it features remote control capability.

	Realization of a general LED lighting system based on a novel Power Line Communication technology
	L. Chushan, W. Jiande, and H. Xiangning, 
	It is made up of four main parts: the master controller, the slave controller which controls the LED module, the DC-DC module and ancillary devices.



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:
    The centralized and smartly monitoring of outdoor lights is the cost effective and energy efficient way of saving precious energy. In this paper, the novel ZB-OLC system is proposed, which can smartly adjust the intensity of the LED lights according to the sunlight conditions. In addition, the designed system can remotely monitor the lights status, power consumptions, and the cost of the individual lights as well as of the total system. By using the proposed system, the faults in the lights can be easily detected remotely and can be recovered with less time, which will save the labor cost for frequently monitoring the system. It can adopt to the changing conditions in a more proactively and timely manner. Furthermore, the proposed system is suitable for outdoor lighting in urban and rural areas with slight modifications where the traffic can be low or high during different time intervals. The designed system is flexible, extendable, and fully adaptable to the user needs. 
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