TRAFFIC LIGHT OPTIMIZATION   USING MATLAB

CHAPTER 1

INTRODUCTION

The increase in urbanization and traffic congestion creates an urgent need to operate our transportation systems with maximum efficiency. One of the most cost-effective measures for dealing with this problem is traffic signal control. Traffic Signal Control is a system for synchronizing the timing of any number of traffic signals in an area, with the aim of reducing stops and overall vehicle delay or maximizing throughput. It provides control, surveillance, and maintenance functions. Control of traffic by adjusting and coordinating traffic signals at intersections, surveillance by monitoring traffic conditions with vehicle detectors and cameras; and maintenance of equipment by monitoring for equipment failures. These functions allow a traffic management agency to service traffic demand, share traffic status with other agencies and operate and maintain the traffic signal control system. 

Traffic signal control varies in complexity, from simple systems that use historical data to set fixed timing plans, to adaptive signal control, which optimizes timing plans for a network of signals according to traffic conditions in real time. Although traffic signal control has been studied for many years, it remains an active research topic. A summary of recent advancements is provided in introduce intelligent models to catch as much as possible from vehicle traffic features. Give an overview of the main traffic control problems and their approach methods .Some studied the reserve capacity of a road network under fixed time traffic control. Developed a methodology to analyze the Phase Clearance Reliability (PCR) of a signalized intersection and describe the performance of traffic signal. We proposed an approach to detect and analyze vehicles traffic density at an intersection in real- time to increase efficiency on traffic control.
CHAPTER 2

SYSTEM ANALYSIS

2.1 EXISTING SYSTEM

The Elimination Pairing System, one of tournament pairing systems, has been used to calculate optimum cycle length and green times. The EPS can be drawn as follows: EPS is useful because it optimizes the cycle length and green time together, where most software or methods calculates them separately. This makes the cycle length and green time is more compatible. Using EPS shows the usability of pairing systems as optimization methods. Cost of occurring delay and vehicles fuel consumption by stop-start at intersections is a useful output value for traffic signal timing optimization. EPS could be easily used for the traffic professionals as traffic timing optimization.
EPS can optimize the traffic signal timings at oversaturated intersections more realistically than the widely used Webster method. EPS optimizes the traffic signal plan in a way where there is not any queue penalty, if possible.  EPS as a tournament system gives good results for optimizing cycle and green times. Therefore, it can be expected that other tournament pairing system could be useful as an optimization technique. It is recommended that the other pairing systems should be studied as well.
2.2 DISADVANTAGES OF EXISTING SYSTEM

Present Traffic Light Controllers are based on microcontrollers & microprocessors. These have limitations because it uses the pre-defined hardware, which is functioning according to the program that does not have the flexibility of modification on real time basis. Elimination Pairing System algorithm supports in optimizing cycle but it doesn’t consider the other vehicles. Once the signal is green it will stand by in green till all the vehicles are cleared in the respective lane (green signaled lane). It makes the other lane vehicles to wait for much more time. The average waiting time is too high because of the elimination priority is first to high traffic lane. It requires more hardware components to implement the EPS in real time and image processing makes more complexity in this system.
2.3 PROPOSED SYSTEM

The method was developed utilizing input from camera and using soft computing approach to obtain information on traffic density, namely Principal Component Analysis (PCA) algorithm. This method is also used for multi-intersection traffic signal control system Real-time data on traffic density, especially in big cities is very important for effective traffic signal control system and its management. In addition, the information of traffic density can be used to estimate travel time from one location to another and also recommendations for alternative routes.

Detection of moving objects like vehicle in the video can be achieved by three main approaches; temporal differences, optical flow, and background extraction. In the temporal differences approach, moving object can be detected from the successive and interconnected video image. However, this approach has several limitations such as the homogeneity of the image and level of effectiveness that depends on the speed of movement of objects in the video image. 
Optical flow approach was developed to obtain modification of an effective background; this method is based on detecting differences in light intensity. However, the changes of light due to weather or sunlight can decrease the effectiveness of this method. Moreover, this method is also inefficient in terms of computing. The third method, the extraction of background, is the most frequently encountered in literature of moving object detection and identification Traffic signal control system is one of the most active research area in intelligent transportation system (ITS) research, because this research makes a direct contribution on efficiency of urban transportation system. Over the years many researchers conducting research in the optimum control of traffic signal.
There are three important components or parameters in the traffic signal control system as follows.

Cycle times: Period of one traffic light cycle, to determine the length of each period of red, yellow, and green light.

Green split: The length of green light period on each road at the intersection. 

Offset: The relative time difference between the start of the green light at the intersection and the start of the green light at the neighboring intersections
ALTERNATIVES
MATLAB has a number of competitors. Commercial competitors include Mathematical, Maple, and IDL. There are also free open alternatives to MATLAB, in particular GNU Octave, Scilab, FreeMat, Julia, and Sage which are intended to be mostly compatible with the MATLAB language. Among other languages that treat arrays as basic entities (array programming languages) are APL, Fortran 90 and higher, S-Lang, as well as the statistical languages R and S. There are also libraries to add similar functionality to existing languages, such as IT++ for C++, Perl Data Language for Perl, IL Numerics for .NET, NumPy/SciPy for Python, and Numeric.js for JavaScript.GNU Octave stands out as it treats incompatibility with MATLAB as a bug (see GNU Octave#Matlab), therefore it aims to provide a software clone.
THE MATLAB ENVIRONMENT
The MATLAB environment (on most computer systems) consists of menus, buttons and a writing area similar to an ordinary word processor. There are plenty of help functions that you are encouraged to use. The writing area that you will see when you start MATLAB is called the command window. In this window you give the commands to MATLAB. For example, when you want to run a program you have written for MATLAB you start the program in the command window by typing its name at the prompt.
 The command window is also useful if you just want to use MATLAB as a scientific calculator or as a graphing tool. If you write longer programs, you will find it more convenient to write the program code in a separate window, and then run it in the command window. In the command window you will see a prompt that looks like. You type your commands immediately after this prompt. Once you have typed the command you wish MATLAB to perform, press <enter>. If you want to interrupt a command that MATLAB is running, type <ctrl> + <c>. The commands you type in the command window are stored by MATLAB and can be viewed in the Command History window. To repeat a command you have already used, you can simply double-click on the command in the history window, or use the <up arrow> at the command prompt to iterate through the commands you have used until you reach the command you desire to repeat.

OBTAINING HELP ON MATLAB COMMANDS
To obtain help on any of the MATLAB commands, you simply need to type help<command>at the command prompt. For example, to obtain help on the gamma function, we type at the command prompt: help gamma Try this now. You may also get help about commands using the "Help Desk", which can be accessed by selecting the MATLAB Help option under the Help menu. Note that the description MATLAB returns about the command you requested help on contains the command name in ALL CAPS. This does not mean that you use this command by typing it in ALL CAPS. In MATLAB, you almost always use all lower case letters when using a command. 

IMAGE PROCESSING TOOLBOX 
Image Processing Toolbox™ provides a comprehensive set of reference-standard algorithms, functions, and apps for image processing, analysis, visualization, and algorithm development. You can perform image analysis, image segmentation, image enhancement, noise reduction, geometric transformations, and image registration. Many toolbox functions support multi core processors, GPUs, and C-code generation.

Image Processing Toolbox supports a diverse set of image types, including high dynamic range, gigapixel resolution, embedded ICC profile, and tomographic. Visualization functions and apps let you explore images and videos, examine a region of pixels, adjust color and contrast, create contours or histograms, and manipulate regions of interest (ROIs).

APPS FOR EXPLORATION AND DISCOVERY
The toolbox provides a suite of image processing apps to explore and discover various algorithmic approaches. With the Color Thresholder app, you can segment an image based on various color spaces. You can also view pixel information, pan and zoom, adjust contrast, and measure distances. Alternatively, you can perform these tasks programmatically and use individual functions to create custom interfaces

STATISTICAL FUNCTIONS
Statistical functions analyze the general characteristics of an image by:
Computing the mean or standard deviation
Determining the intensity values along a line segment
Displaying an image histogram
Plotting a profile of intensity values
TARGET HARDWARE
By using Image Processing Toolbox with MATLAB Coder and HDL Coder, you can generate C, C++, and HDL code directly from MATLAB. Many image support code generation, allowing you run image processing algorithms on PC hardware, FPGAs, and ASICs. This enables you to develop imaging systems for the medical, aerospace, and defense fields.

CREATE APPS WITH GRAPHICAL USER INTERFACES IN MATLAB

GUIs (also known as graphical user interfaces or UIs) provide point-and-click control of software applications, eliminating the need to learn a language or type commands in order to run the application. MATLAB® apps are self-contained MATLAB programs with GUI front ends that automate a task or calculation. The GUI typically contains controls such as menus, toolbars, buttons, and sliders. Many MATLAB products, such as Curve Fitting Toolbox™, Signal Processing Toolbox™, and Control System Toolbox™ include apps with custom user interfaces. You can also create your own custom apps, including their corresponding UIs, for others to use.
CREATING A MATLAB APP WITH APP DESIGNER 
App Designer is an environment for building MATLAB apps. It integrates the two primary tasks of app building laying out the visual components and programming app behavior and allows you to quickly move between visual design in the canvas and code development in an integrated version of the MATLAB Editor.
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Fig 4.1 App Designer
CREATING A MATLAB GUI WITH GUIDE
GUIDE (GUI development environment) provides tools to design user interfaces for custom apps. Using the GUIDE Layout Editor, you can graphically design your UI. GUIDE then automatically generates the MATLAB code for constructing the UI, which you can modify to program the behavior of your app.
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Fig 4.2 GUI with Guide

CREATING A MATLAB GUI PROGRAMMATICALLY

For more control over design and development, you can also create MATLAB code that defines all component properties and behaviors. MATLAB contains built-in functionality to help you create the GUI for your app programmatically. You can add dialog boxes, user interface controls (such as push buttons and sliders), and containers (such as panels and button groups).
[image: image3.jpg]



Fig 4.3 GUI Programmatically
CHAPTER 5

RESULTS AND DISCUSSIONS

5.1 EXPERIMENTAL RESULTS
[image: image4.png]B completeGUL

Low traffic

red

Panel

TRAFFIC LIGHT OPTIMAZATION USING MATLAB

Panel

PRIt w———" 2 ——





Fig 5.1 low traffic status in GUI image
The above image has the detection of the low traffic. Which means the traffic saturation density is low in actual status thus the low number of vehicles in the road. So, the traffic signal will have high waiting time to maintain the average waiting time.
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Fig 5.2 High tragic status in GUI image
The above image has the detection of the high traffic. Which means the traffic saturation density is high in actual status thus the much more number of vehicles in the road. So, the traffic signal will have low waiting time to maintain the average waiting time. 

CHAPTER 6

CONCLUSIONS & FUTURE ENHANCEMENTS

6.1 CONCLUSION

This article presents a revised traffic light optimization using matlab Different from the existing methods, the proposed model aims to minimize average delay time.  The technique that proved to be very powerful for modeling and studying dynamical systems, computer modeling and simulation. Despite the complexity of the study system, the development of the study model was facilitated by the technique employed and the tool used which provides all support necessary for its development, the Matlab

The simulation of the model allowed the extraction of some response variables which enabled analysis and comprehension of the system. Some results were presented in this study, however, after the creation of the model, new responses can be extracted by modeling new response variables. It should be noted that no specialist consultants were consulted in this study and that the model was developed based on publicly available technical documents.  A professional could intensify the representation of the model in addition to applying her/his experience to better extract the necessary responses. We expect this study can contribute to show the potential of the computer modeling and simulation technique as a tool for the study of dynamical systems. 
6.2 FUTURE ENHANCEMENTS

To realize the dream of developed India, we must have smart cities. To have smart cities, a smart commuting system must be implemented. We look forward to develop and implement this in the near future. The future scope of this project lies in successful implementation of real time control system with the help of guidance from public transport authorities. System accuracy is possible to be improved by further training or other modification on the algorithm. 
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