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Energy-Efficient Intelligent Street Lighting System Using Traffic-Adaptive Control




ABSTRACT
Lighting, both indoor and outdoor, consumes a substantial amount of energy, making improved efficiency a significant challenge. A promising approach to address outdoor lighting is the smart control of public lighting. Smart lighting using electronically controlled light-emitting diode (LED) lights for adaptable illumination and monitoring is being used to achieve an energy efficient system. However, the traffic engineering integrated with smart control for energy optimization has not been widely used. In this paper, a novel concept of traffic-flow-based smart (LED) street lighting for energy optimization is proposed. The developed smart grid architecture-based system uses low power ZigBee mesh network to provide maximum energy efficiency in response to adaptive traffic on the road. Moreover, the scalable wireless network of smart LED lights offers improved reliability, reduced cost, and more user satisfaction. In order to validate the performance, the proposed system was implemented and tested in a real environment inside a university campus. Experimental results show that in comparison with the replaced conventional metal halide lighting, our system is capable of 68%-82% energy savings depending on the variations in daylight hours between summer and winter. A significant reduction in greenhouse gases, improved overall system reliability, and reduced maintenance due to smart control suggests promising results for future wide-area deployment.                          
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The existing HPS street lamps have been upgraded to LED technology. After the upgrading, a new data collection campaign aimed at comparing the consumptions before and after the LED lamps substitution, has been undertaken.
· The existing practice leads to a lot of inconvenience & power wastage for the street lighting system. 
· Active street lighting has emerged as an essential factor in strategies for a resource-efficient economy and realization of sustainable growth. 
· In the outdoor area, lights represent approximately 40 % of the total energy consumption at night and have much energy saving potential. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The main motto of this system is to save the energy by controlling and monitoring light status, temperature of lights and power consumed by each street lights. 
· The divide and conquer strategy works by recursively breaking down a problem into two or more sub-problems of the same or related type, until these become simple enough to be solved directly. 
· Both issues are addressed here by designing automatic as well as adaptive method of street light control.
· Many municipalities were forced to reduce or switch off street lighting at night due to financial problems. Conventional lighting shutdown has a negative impact on many areas of society. 
2.2. PROPOSED SYSTEM 
· The proposed smart infrastructure can be viewed as the basis of a wider technological architecture aimed at offering value-added services for sustainable cities.
· These aspects have been widely dealt with in many studies where various, from simple to more elaborated, brightness reductions strategies have been proposed.
· The proposed smart infrastructure can be viewed as the basis of a wider technological architecture aimed at offering services (e.g., energy management, environmental monitoring, traffic monitoring and management, decision process support, etc.) for sustainable cities. 
· In particular, this table compares the energy saving achieved by the proposed smart lighting system w.r.t. the standard lighting system and the LED lighting system.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In the system, different sensors and actuators are associated with luminaries to monitor and control the luminary for its performance and its surroundings for adaptive control through the wireless network.
· The street lights are switched on even when the sunlight is there, and in the rainy season or when fog is detected, we often come across the situation that street lights remain switched off due to that lots of energy is wasted, the proposed system fails to provide the energy efficient system.
· The energy efficient smart street lighting, the combination of LED and wifi module offers adaptable dimming in accordance with ambient conditions, occupancy control and automatic fault detection. 
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 paper gives us the conclusion that it provides us the option on the existing street lighting system. The proposed system has a feature of automatic dimming control which eventually lessen the energy consumption and also the overall cost is reduced. The ideal alternatives we get with the move- ment sensor and time control module will be the effective ones in securing power sparing. The higher amount of energy consumption associated with street lights is mainly contributed by the inefficient system, in which luminaries require high amount of energy.Wireless sensor network (WSN) with its predictive nature and easy to monitor and control capability is the back bone of large variety of Cyber physical systems (CPS) applications in every domain.The road of airport or technical development zone is wide, and with less surrounding buildings, so there will be less interference, which makes them the best place to apply wireless street light system.
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