PROBLEM INTRODUCTION


Digital Image Processing methods stems from two principal application areas:

· Improvement of pictorial information for human interpretation.

· Processing of image data for storage, transmission and representation for autonomous machine perception.

For Image Processing three types of computerized processes are in use,

· Low_ Level Processes

· Mid _ Level Processes

· High_ Level Processes

In our project we are dealing about Low_ Level processes, which involves the primitive operations such as image preprocessing to reduce noise, contrast enhancement and image sharpening. 

It is characterized by the fact that both the input and output are images.

PROBLEM DEFINITION


Enhancement techniques are to process an image so that the result is more suitable than the original image. The images received from different means may not be clear. So we use these enhancements to improve the image according to our applications.


The techniques used are

    1. Negative                        2. Grayscale                     3. Rotate                    

   4. Level Slicing                  5. Contrast Stretching      6. Threshold                

   7. LowPassFiltering           8.HighPassFiltering         9. HighBoostFiltering                                                     

    10. Histogram and Histogram Equalization

· Whenever the image received is misaligned then we use the rotate techniques.

· When the image is noisy then lowpassfiltering technique is used.

· To highlight the image then we go for high boost filtering techniques.

· For graphical representation we use histogram techniques.

· For converting the color image to black and white image the gray level techniques is used.

SOFTWARE TOOLS USED

Java And its Basics :
 Java represents the end result of nearly 15 years of trying to come up with a better programming language and environment for building simpler and more reliable software.
Java is small, simple, safe, object-oriented, interpreted of dynamically optimized byte-coded, architectural-neutral, garbage collected, multithreaded programming language with a strongly typed exception - handling mechanism for writing distributed, dynamically extensible programs.


A Java program is created as a text file with the file extension ".java". It is compiled into one or more files of bytecodes with the extension ".class". Byte-codes are a set of instructions similar to the machine code instructions created when a computer program is compiled. The difference is the machine code must run on the computer system it was compiled for where as byte codes can run on any computer system equipped to handle java programs.

Features Of Java :

Simple, Object -Oriented Easier

Primary characteristics of Java include a simple language that can be programmed without extensive training while being attuned to current software practices. Java is designed to be object-oriented from ground up. 

Robustness 

Java is robust, that the code is well behaved and needed when the solid application that won’t bring down a system when a user stumbles across a home page with small animation. It provides extensive compile time checking , followed by second level of runtime checking. The  memory management  model – no pointers  or pointer arithmetic eliminates entire classes of programming errors that be available in C and C++ programmers.

Secure 



Java is a secure, has to protect the client against the unintentional attacks and protects also against intentional one’s as well. Java is designed to operate in distributed environment, which means that security is of paramount importance. With security features designed into language and run-time systems, Java lets us construct application that cannot be included from outside. 

Architectural - Neutral  

Java is designed to support applications that will be developed into heterogeneous networked environment. To accommodate the diversity of operating environments, Java compiler generates bytecodes, an architectural neutral intermediate format designed to transport code efficiency to multiple hardware and software platforms. The interpreted nature of Java solves both the binary distribution and version problems. The same Java language programs will run on any platform. 

Java is portable, that it can run on any machine that has Java interpreter ported to it. Architecture neutrality is just one part of a truly portable system.  
 The architecture neutral and portable language environment of Java is known as the Java virtual machine. 

Multithreaded 

Multithreading is the ability of one program to do more than onething at once, example printing while getting a fax. Java language provides the threads class, and the run time system provides monitor and condition lock primitives. Java offloads the implementation of multithreading to the underlying O.S.

High Performance 

Performance is always a consideration. Java achieves interior performance by adapting a scheme by which the interpreter can run at full speed without needing to check the run time environment. The automatic garbage collector  insurers a high probability that memory is available when required, leading to better performance. Applications requiring a large amount of computing power can be designed by native machine codes as required and uses reusability. In general the users perceive interactive applications respond quickly ever through they are interpreted.

The environment takes over many of the error prone tasks from the programmer such as pointers and memory management. 

Java AWT Classes


The AWT classes contained in the java . awt  package. It is one of Java's largest packages.

component

At the top of the AWT hierarchy is the Component class. Component is an abstract class that encapsulates all the attributes of a visual component. All user interface elements that are displayed on the screen and that intract with the user are subclasses of Component.
Working with Frame Windows

After the applet, the type of window you will most often create is derived from Frame. we will use it to create child windows within applets and top-level or child windows for applications. It creates a standard-style window.


Frame supports two constructs:







Frame()







Frame(String title)


There are several methods we will use when working with Frame windows. 


SetSize() -- To set the window size.


GetSize() -- To get the window size.

Void SetVisible(Boolean visibleflag) -- The window will not visible until this is set.

Handling Events in a Frame Window


Since Frame is a subclass of Component , it inherits all the capabilities defined by Component. This means that we can use and manage a frame window that we create just like we manage our applet's main window. For example, you can override paint() to display output, call repaint() when you need to restore the window and override all event handlers. When ever an event occurs in a window, the event handlers defined by that window will be called. Each window handles its own events. 

Menu Bars and Menus


A top level window can have a menu associated with it. A menu bar displays a list of top-level menu choices. Each choice is associated with a drop-down menu. This concept is implemented in java by the following classes: MenuBar, Menu and MenuItem. In general, a menu bar contains one or more Menu objects. Each Menu object contains a list of MenuItem objects. Each MenuItem object represents something that can be selected by the user.

To create a menu first create an instance of the MenuBar.
Following are the constructors for Menu

Menu()

Menu(String itemname)

Menu(String itemname, MenuShortcut keyacced)

Image Fundamentals

Creating an Image Object


The component class in java.awt has a factory method called createImage() that is used to create Image objects.

   The createImage() method has the following two forms:


Image createImage(ImageProducer imgprod)


Image createImage(int width, int height)

Loading an Image


The other way to get an image is to load one. To do this we use getImage() method defined by the Applet class. It has the following forms:


Image getImage(URL url)


Image getImage(URL url, String imagename)

Displaying an Image


The display of the image can be obtained by using drawImage(), which is a member of the Graphics class. It has the following form:


Boolean drawImage(Image obj, int left, int top, ImageObserver imgob)

Memory Image Source


It is an object of the ImageProducer. It is a class that creates a new Image from an array of data. It defines several constructors. 

MemoryImageSource(int width, int height, int pixel[], int offset, int scanlinewidth)

Width  and height are the measurements of the resulting image.

Pixel[] is an array to store the image data.

Offset indicates the starting position for reading the data.

Scanlinewidth indicates the width of an image
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SOFTWARE TESTING

Software testing is a critical element of software quality assurance and represents the ultimate service of specification, design and coding. The increasing visibility of software as a system element and the attendant costs associated with software failures are motivating forces for well planned through testing.

Testing Principles


Basic principles that guide the software testing are

· All tests should be traceable to customer requirements.

· Tests should be planned long before testing begins.

· Testing should begin "in the small" and progress towards testing "in the large.

· Exhaustive testing is not possible.

               The strategies for testing are envisioned by the following methods.

           Testing Strategies

· Unit Testing

          Unit testing focus verification effort on the smallest unit of software, using the detail design description as a guide.

            Our project works on the pixel values and the gray levels. Therefore we ensured  in every function which asks for the gray levels, the condition that the gray level value must be between 0 and 255. 

Every function from negate to histogram equalization , the testing is   carried out on every action the function performs and ensured that the functions work correctly.

· Integration Testing
Integration testing is a systematic techniques for constructing the program structures and to conduct test for uncovered errors with interfaces.

The functions on which unit testing is performed are integrated into another module called pck.java and testing has been carried on all the interfaces used to connect and ensured that they are intact.

· Validation Testing
At the conclusion of integration testing, software is completely assembled as a package, interfacing errors have uncovered, corrected and final series of software tests, validation testing begins.


We have tested our main module myframe.java to ensure that it works as desired and ensured that its working  well.

· System Testing
System testing is actually of different tests, whose primary purpose is to  fully exercise the computer based system.

Overall project is tested to ensure that all the functions are properly integrated and perform allocated tasks.

SYSTEM DESIGN

Context level Diagram


                           


The User select the image on which enhancements are to be performed. 

The result after enhancements goes to the User

FIRST LEVEL DIAGRAM


The Menu contains two options File and Image.

The File contains two options Open to select an image and Exit to come out from the window.

After opening an image, the Image option is selected to perform enhancements

Second Level Diagram



The Image menu contains operations of enhancements such as Negate the image, rotate the image, gray scale image, perform contrast stretching and finally Histogram techniques

ABSTRACT


The main aim of the Image Enhancement Techniques is to provide changes to the images, in such a way that becomes useful for specific purposes.


Here we incorporated different enhancement methods which are dealt by the operations on the neighbourhood  pixels.


Different image files are selected, required operations are performed on them and the resultant output is made useful .

CONCLUSION


The Image Enhancement Techniques we have implemented are very successful in providing users with the image information he needs, separating all other unrelated information.


The enhancement include removing the noise from the images, enhancing the contrast, highlighting the required areas and many others.
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