 FAST AND PROVABLY ACCURATE FIRE DETECTION USING IMAGE PROCESSING 

CHAPTER-1
INTRODUCTION
1.1 DIGITAL IMAGE PROCESSING
	Digital image processing deals with the manipulation of digital images through a digital computer. It is a subfield of signal and systems but focus particularly on images. DIP focuses on developing a computer system that is able to perform processing on an image. The input of that system is a digital image and the system process that image using efficient algorithms and gives an image as an output. the most common example is adobe photoshop. it is one of the widely used application for processing digital images.
Digital imaging is the creation of digital images, such as of a physical scene or of the interior structure of an object. The term is often assumed to imply or include the processing, compression, storage, printing, and display of such images. In digital imaging, the total value of each pixel is represented in binary code. The binary digits for each pixel are called "bits," which are read by the computer to determine the analog display of the image. The number of pixels-per-inch (PPI) is a good indicator of the resolution, which is the ability to distinguish the spatial detail of the digital image.
The bit-depth and pixel measurement of the picture relate to the colours viewable in the image, and determines the size of the image file on a computer. Images with only two pixel shades – black and white – are binary. Grayscale images are typically displayed in 8-bit mode, which are 256 shades of gray. In digital imaging 24-bit mode, which represents true color, is generally the maximum available mode due to monitor limitations. Both of these ranges extend beyond the sensitivity of the human naked eye. 

15

The dynamic range of an image is the number of shades of gray or color that can be included in that image. It is the range of tone between the darkest and lightest colors. A higher dynamic range brings with it more potential shades represented but does not necessarily correlate with the amount of tones that are reproduced. An image may have a broad dynamic range, but a smaller amount of tones represented. Likewise, in digital imaging an image may have more tones, but not as wide of a dynamic range. This can have an effect on the details within the image.
Digital image processing refers to processing of digital images by using digital computers. Digital imaging can be classified by the type of electromagnetic radiation or other waves whose variable attenuation, as they pass through or reflect off objects, conveys the information that constitutes the image. In all classes of digital imaging, the information is converted by image sensors into digital signals that are processed by a computer and outputted as a visible-light image. Digital image processing is the use of computer algorithms to perform image processing on digital images. As a subcategory or field of digital signal processing, digital image processing has many advantages over analog image processing. It allows a much wider range of algorithms to be applied to the input data and can avoid problems such as the build-up of noise and signal distortion during processing.
1.1.1 Types of Digital Images 
For photographic purposes, there are two important types of digital images: color and grayscale. Color images are made up of colored pixels while grayscale images are made of pixels in different shades of gray.
 Grayscale Images
A grayscale image is made up of pixels, each of which holds a single number corresponding to the gray level of the image at a particular location. These gray levels span the full range from black to white in a series of very fine steps, normally 256 different grays. Assuming 256 gray levels, each black and white pixel can be stored in a single byte (8 bits) of memory. 
 Color Images
A color image is made up of pixels, each of which holds three numbers corresponding to the red, green and blue levels of the image at a particular location. Assuming 256 levels, each color pixel can be stored in three bytes (24 bits) of memory. Note that for images of the same size, a black & white version will use three times less memory than a color version.
Binary Images
Binary images use only a single bit to represent each pixel. Since a bit can only exist in two states- ON or OFF, every pixel in a binary image must be one of two colors, usually black or white. This inability to represent intermediate shades of gray is what limits their usefulness in dealing with photographic images. Different shades of black and white is available for more than 256 levels. Usually, they will be gray levels of the shades. 







CHAPTER-2
LITERATURE SURVEY
2.1 OBJECTIVE AND SCOPE OF THE PROJECT
The project of fire detection aims to early detection the fire and fast and accurate filtering of the input image. The Bilateral filter is used to smoothening of the images and to make accurate analysis of the input image. 
The main objective of the project is to improving the accuracy of the fire image immediately after the image has been captured. By the project, the fire has been detected earlier and information has been provided with the percent of affected area. 
2.2 EXISTING SYSTEM
[image: Image result for Fire Detection in the Buildings Using Image Processing]
Fig. 2.1 Existing System of Fuzzy C-Means-based Clustering Algorithm
The Existing System using fuzzy C-means-based clustering algorithm is employed to extract candidate regions of fire from all of the movement-containing regions.
In the third stage, a gray level co-occurrence matrix is used to extract texture parameters by tracking red-colored objects in the candidate regions. These texture features are, subsequently, used as inputs of a back-propagation neural network to distinguish between fire and non-fire Detect Output Fire Image.
2.2.1 Drawback of Existing System
· Low Accuracy
· High Losses
· Memory Size High
· Cost High
· Processing Time High
2.3 INTRODUCTION TO PROJECTED SYSTEM
In this project, we present a fast and provably accurate algorithm for Fire Image using YCbCr color models with given conditions to separate orange, yellow, and high brightness light from background and ambient light. Fire growth is analyses and calculated based on frame differences using approximating the bilateral filter when the range kernel is Gaussian. 
The algorithm has a simple implementation involving N + 1 spatial filtering, where N is the approximation order. We give a detailed analysis of the filtering accuracy that can be achieved by the proposed approximation in relation to the target bilateral filter for image notification by superimposed red box at fire flame Detect Output Performance Better Result. The accuracy of the analysis is 95%.




CHAPTER-3
PROPOSED SYSTEM
3.1 FIRE DETECTION: A PRAGMATIC VIEW
Fire, especially fire in buildings, can spread quickly and cause great loss of life and property. Therefore, early fire detection and warning is imperative. Fire detectors, smoke detectors and temperature detectors have been widely used to protect property and give warning of fires. 
However, smoke and temperature detection is slower than light detection, which is the substantive detection method proposed in this paper. Furthermore, to cover the entire area potentially subject to fire, many smoke or temperature fire detectors are required. In order to facilitate earlier detection of fire, and to monitor the spread of the fire, we propose a fire detection system based on light detection, as distinct from smoke or heat detection.
The system has been designed to detect fire in class A and class C objects, as defined in the National Fire Protection Association Standard. Class A objects are defined as being wood, paper, cloth, rubber or plastic. Class C objects are electrical objects such as outlets, power boards, electric motors and so on. Class A and class C have similar fire flame characteristics. This system acquires video input. The system will trigger an audible alarm and provide visual images of the fire as a red box superimposed over the image of the fire flame in the video sequences.

CHAPTER-4
SOFTWARE SPECIFICATIONS
4.1 INTRODUCTION TO MATLAB
	MATLAB is a high-performance language for technical computing. It integrates computation, visualization and programming in an easy-to-use environment where problems and solutions are expressed in familiar mathematical notation. Typical uses include: 
· [bookmark: BM11443]Math and computation 
· [bookmark: BM11444]Algorithm development 
· [bookmark: BM11445]Modeling, simulation, and prototyping 
· [bookmark: BM11446]Data analysis, exploration, and visualization 
· [bookmark: BM11447]Scientific and engineering graphics 
· [bookmark: BM11448][bookmark: BM11441]Application development, including Graphical User Interface building.

[bookmark: 11455]MATLAB is an interactive system whose basic data element is an array that does not require dimensioning. This allows you to solve many technical computing problems, especially those with matrix and vector formulations, in a fraction of the time it would take to write a program in a scalar non-interactive language such as C or FORTRAN. 
[bookmark: 11401]MATLAB has evolved over a period of years with input from many users. In university environments, it is the standard instructional tool for introductory and advanced courses in mathematics, engineering, and science. In industry, MATLAB is the tool of choice for high-productivity research, development, and analysis. MATLAB features a family of application-specific solutions called toolboxes. Very important to most users of MATLAB, toolboxes allow you to learn and apply specialized technology.

4.2 APPLICATION DEVELOPMENT TOOLS
· Image Processing 
· Signal Processing 
· Control System 
· Communications 
· Neural Network 
· Instrument Control 
· Fuzzy Logic 
· Embedded MATLAB
The different levels at which one may want to interact with the system
User Interface 
· Running the GUI 
· Creation of batch jobs for applications using MATLAB batch 
· Batch management, batch execution, including use of MATLAB scripts to run batch jobs on multiple datasets with very little user interaction 
Application Development 
· Requirements on code structure of application 
· Introduction to internal representation of batch configurations
· Integration of an application into configuration management and GUI 
Implementation 
· Classes used 
· Methods 
· Details about job Management, Runtime etc. 
MATLAB (MATrix LABoratory) is a numerical computing environment and fourth-generation programming language. Developed by Math Works, MATLAB allows matrix manipulations, plotting of functions and data, implementation of algorithms, creation of user interfaces, and interfacing with programs written in other languages, including C, C++, Java, and Fortran.
4.3 INTERFACING WITH OTHER LANGUAGES	
	MATLAB can call functions and subroutines written in the C programming language or FORTRAN. A wrapper function is created allowing MATLAB data types to be passed and returned. The dynamically loadable object files created by compiling such functions are termed "MEX-files" (for MATLAB EXecutable).
	Libraries written in Java, ActiveX or .NET can be directly called from MATLAB and many MATLAB libraries (for example XML or SQL support) are implemented as wrappers around Java or ActiveX libraries. Calling MATLAB from Java is more complicated, but can be done with MATLAB extension, which is sold separately by Math Works, or using an undocumented mechanism called JMI (Java-to-Mat lab Interface), which should not be confused with the unrelated Java that is also called JMI.
	As alternatives to the MuPAD based Symbolic Math Toolbox available from Math Works, MATLAB can be connected to Maple or Mathematic. Libraries also exist to import and export MathML. 
Development Environment
· Startup Accelerator for faster MATLAB startup on Windows, especially on Windows XP, and for network installations.
· Spreadsheet Import Tool that provides more options for selecting and loading mixed textual and numeric data.
· Readability and navigation improvements to warning and error messages in the MATLAB command window.
· Automatic variable and function renaming in the MATLAB Editor.
Developing Algorithms and Applications
	MATLAB provides a high-level language and development tools that let you quickly develop and analyze your algorithms and applications.
The MATLAB Language	
	The MATLAB language supports the vector and matrix operations that are fundamental to engineering and scientific problems. It enables fast development and execution. With the MATLAB language, you can program and develop algorithms faster than with traditional languages because you do not need to perform low-level administrative tasks, such as declaring variables, specifying data types, and allocating memory. In many cases, MATLAB eliminates the need for ‘for’ loops. As a result, one line of MATLAB code can often replace several lines of C or C++ code.
	At the same time, MATLAB provides all the features of a traditional programming language, including arithmetic operators, flow control, data structures, data types, Object-Oriented Programming (OOP), and debugging features.	MATLAB lets you execute commands or groups of commands one at a time, without compiling and linking, enabling you to quickly iterate to the optimal solution. 
For fast execution of heavy matrix and vector computations, MATLAB uses processor-optimized libraries. For general-purpose scalar computations, MATLAB generates machine-code instructions using its JIT (Just-In-Time) compilation technology. This technology, which is available on most platforms, provides execution speeds that rival those of traditional programming languages.
Development Environment
	This is the set of tools and facilities that help you use MATLAB functions and files. Many of these tools are graphical user interfaces. It includes the MATLAB desktop and Command Window, a command history and browsers for viewing help the workspace, 
files and the search path.
The MATLAB Mathematical Function Library
	This is a vast collection of computational algorithms ranging from elementary functions like sum, sine, cosine, and complex arithmetic, to more sophisticated functions like matrix inverse, matrix Eigen values, Bessel functions, and fast Fourier transforms.
Designing Graphical User Interfaces
	By using the interactive tool GUIDE (Graphical User Interface Development Environment) to layout, design, and edit user interfaces. GUIDE lets you include list boxes, pull-down menus, push buttons, radio buttons, and sliders, as well as MATLAB plots and Microsoft Active controls. Alternatively, you can create GUIs programmatically using MATLAB functions.
The MATLAB Language
	This is a high-level matrix/array language with control flow statements, functions, data structures, input/output, and object-oriented programming features. It allows both "programming in the small" to rapidly create quick and dirty throw-away programs, and "programming in the large" to create complete large and complex application programs.
Handle Graphics
	This is the MATLAB graphics system. It includes high-level commands for two-dimensional and three-dimensional data visualization, image processing, animation, and presentation graphics. It also includes low-level commands that allow you to fully customize the appearance of graphics as well as to build complete graphical user interfaces on your MATLAB applications.
The MATLAB Application Program Interface (API)
	This is a library that allows you to write C and FORTRAN programs that interact with MATLAB. It includes facilities for calling routines from MATLAB (dynamic linking), calling MATLAB as a computational engine, and for reading and writing MAT-files.
File Extensions
· Native. Fig, MATLAB Figure. m 
· MATLAB function, script, or class. mat 
· MATLAB binary file for storing variables.mex... 
· MATLAB executable (platform specific, e.g. “. Mexmac" for the Mac, “. Mexglx" for Linux, etc.). p MATLAB content-obscured .m file (result of pcode ())
· Third-party.jkt, GPU Cache file generated by Jacket for MATLAB (AccelerEyes)
· . Mum. MATLAB CAPE-OPEN Unit Operation Model File (AmsterCHEM)





CHAPTER-6
CONCLUSION AND FUTURE ENHANCEMENT
6.1 CONCLUSTION
	We have proposed a fire-detection system. The system uses HSV and YCbCr color models with given conditions to separate orange, yellow, and high brightness from the background. Fire growth is checked based on frame differences. Our system works very well when fire occurs, by providing significantly faster detection based on light detection and analysis. The obvious outcome is significant reduction in loss of life and property. Overall accuracy from the experiments is more than 90%, demonstrating its effectiveness and usefulness.
6.2 FUTURE ENHANCEMENT
	In future work, objects and shapes, such as shirts, bags or other objects with orange color, which are approaching the camera will be analyzed. The change is size and intensity caused by relative proximity to the camera may cause false alarms. The overall accuracy from the experiments has been greater than 95%.
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