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ABSTRACT
The Project entitled “Digital Image Processor” is basically an initiation to implement software in the field of image processing. Image Processing is related to analysis of pictures to description of object appeared in the pictures. This project is an attempt to realize various image processing Algorithm learned in the class room.
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1. INTRODUCTION

Image processing is a set of computational techniques for analyzing, enhancing, compressing, and reconstructing images. Image Processing is related to analysis of pictures to description of object appeared in the pictures. Digital image processing is the use of computer algorithms to perform image processing on digital images. As a subfield 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.

Digital image processing allows the use of much more complex algorithms for image processing, and hence can offer both more sophisticated performance at simple tasks, and the implementation of methods which would be impossible by analog means.

In particular, digital image processing is the only practical technology for:

· Classification

· Feature extraction

· Pattern recognition

· Projection

· Multi-scale signal analysis

Some techniques which are used in digital image processing include:

· Principal components analysis

· Independent component analysis

· Self-organizing maps

· Hidden Markov models

· Neural networks

2. OBJECTIVES, SCOPE AND APPLICATION
2.1 OBJECTIVES

The objective of this project includes as follows

· To implement various algorithms related to Digital Image Processing

· To compare the efficiency between the algorithm and algorithms defined in MATLAB.

To develop the software program to implement all those algorithms.
2.2 SCOPE

This application covers a wide scope from image enhancements, applying different types of image effects to the applying different transforms in the image. This application allows you to apply all types of transformations to images, including rotations, resizing, color inversions, and numerous filters and effects. This can be used as a programming platform to implement different types of algorithms as well as a tool to implement those transforms to the image.
2.3 APPLICATION

Digital Image Processing is playing a vital role in modern age with wide-spread applications. The Application developed termed as a Digital Image Processor can by used as a simple program to teach the Digital Image Processing Algorithms. It can as well be used as a platform to implement another various kinds of the advance algorithms. 
3. LITERATURE REVIEW
3.1 IMAGE EFFECTS

There are various image processing techniques. Common techniques that are used for the improvement of the image are given below.
3.1.1 SMOOTHING
Smoothing is often used to reduce noise within an image or to produce a less pixilated image. Most smoothing methods are based on low pass filters. See Low Pass Filtering for more information. Smoothing is also usually based on a single value representing the image, such as the average value of the image or the middle (median) value.
3.1.2 SHARPENING 
Sharpening increases the contrast around the edges of objects to increase the image's definition.
3.1.3 SOLARIZATION
Solarisation is a phenomenon in photography in which the image recorded on a negative or on a photographic print is wholly or partially reversed in tone. Dark areas appear light or light areas appear dark.
3.1.4 EMBOSS
Embossing also refers to an image processing technique which the color at a given location of the filtered image corresponds to rate of color change at that location in the original image. Applying an embossing filter to an image often results in an image resembling a paper or metal embossing of the original image, hence the name.
3.1.5 RIPPLE
This filter is used to have the ripple effect in the image.
3.1.6 GRAYSCALE
In photography and computing, a grayscale or greyscale digital image is an image in which the value of each pixel is a single sample, that is, it carries only intensity information. Images of this sort, also known as black-and-white, are composed exclusively of shades of gray, varying from black at the weakest intensity to white at the strongest.
3.1.7 INVERTING
This can be considered as the complement of the image. This invert image is found by subtracting the individual RGB values from the maximum values.
3.1.8 EDGE DETECT
Edge detection is a terminology in image processing and computer vision, particularly in the areas of feature detection and feature extraction, to refer to algorithms which aim at identifying points in a digital image at which the image brightness changes sharply or more formally has discontinuities.
3.1.9 DILATION AND EROSION

Dilation and erosion are two fundamental morphological operations. Dilation adds pixels to the boundaries of objects in an image, while erosion removes pixels on object boundaries. The number of pixels added or removed from the objects in an image depends on the size and shape of the structuring element used to process the image.
3.2 FOURIER IMAGE ANALYSIS
Fourier analysis is used in image processing in much the same way as with one-dimensional signals. However, images do not have their information encoded in the frequency domain, making the techniques much less useful. For example, when the Fourier transform is taken of an audio signal, the confusing time domain waveform is converted into an easy to understand frequency spectrum. In comparison, taking the Fourier transform of an image converts the straightforward information in the spatial domain into a scrambled form in the frequency domain.
The basic feature in images is the edge, the line separating one object or region from another object or region. Since an edge is composed of a wide range of frequency components, trying to modify an image by manipulating the frequency spectrum is generally not productive. Image filters are normally designed in the spatial domain, where the information is encoded in its simplest form. Think in terms of smoothing and edge enhancement operations (the spatial domain) rather than high-pass and low-pass filters (the frequency domain).
In spite of this, Fourier image analysis does have several useful properties. For instance, convolution in the spatial domain corresponds to multiplication in the frequency domain. This is important because multiplication is a simpler mathematical operation than convolution. As with one-dimensional signals, this property enables FFT convolution and various deconvolution techniques. Another useful property of the frequency domain is the Fourier Slice Theorem, the relationship between an image and its projections (the image viewed from its sides). This is the basis of computed tomography, an x-ray imaging technique widely used medicine and industry.

The frequency spectrum of an image can be calculated in several ways, but the FFT method presented here is the only one that is practical. The original image must be composed of N rows by N columns, where N is a power of two, i.e., 256, 512, 1024, etc. If the size of the original image is not a power of two, pixels with a value of zero are added to make it the correct size. We will call the two-dimensional array that holds the image the real array. In addition, another array of the same size is needed, which we will call the imaginary array.

The Fourier transform is a representation of an image as a sum of complex exponentials of varying magnitudes, frequencies, and phases. The Fourier transform plays a critical role in a broad range of image processing applications, including enhancement, analysis, restoration, and compression. The recipe for calculating the Fourier transform of an image is quite simple: take the one-dimensional FFT of each of the rows, followed by the one-dimensional FFT of each of the columns. Specifically, start by taking the FFT of the N pixel values in row 0 of the real array. The real part of the FFT's output is placed back into row 0 of the real array, while the imaginary part of the FFT's output is placed into row 0 of the imaginary array. After repeating this procedure on rows 1 through N-1, both the real and imaginary arrays contain an intermediate image. Next, the procedure is repeated on each of the columns of the intermediate data. Take the N pixel values from column 0 of the real array, and the N pixel values from column 0 of the imaginary array, and calculate the FFT. The real part of the FFT's output is placed back into column 0 of the real array, while the imaginary part of the FFT's output is placed back into column 0 of the imaginary array. After this is repeated on columns 1 through N-1, both arrays have been overwritten with the image's frequency spectrum.

Since the vertical and horizontal directions are equivalent in an image, this algorithm can also be carried out by transforming the columns first and then transforming the rows. Regardless of the order used, the result is the same. From the way that the FFT keeps track of the data, the amplitudes of the low frequency components end up being at the corners of the two-dimensional spectrum, while the high frequencies are at the center. The inverse Fourier transform of an image is calculated by taking the inverse FFT of each row, followed by the inverse FFT of each column (or vice versa)
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4. RESULT

The application is named as the “DIGITAL IMAGE PROCESSOR” which reads the image files and can apply various algorithms to the image file. The commonly included processing are smoothing, sharpening, solarizing, embossing, inverting, edge detection etc. The algorithm for the Fourier Transform on the image is also implemented. 

The Project “Digital Image Processor” is complete. The frame work of the application is ready with some algorithm already implemented and with some remaining for implementation. The application is capable of reading image files. Once the Coding of the Fourier Transform is over we may compare its result and use it in various other analysis of the image. Hence this program will serve as an important tool in the image analysis and comparison.

5. LIMITATION AND FUTURE ENHANCEMENT

5.1 LIMITATIONS

Digital Image Processing being vast field covers a broad range of topic from image analysis, enhancement, and reconstruction to character recognition and pattern recognition. Since the image processing is such a vast field, to implement all the algorithms may not be practical due to time and resource. So only the selected algorithms are implemented. Similarly the Program is able to process only certain kind of file extension. Due to the large memory requirement the program becomes slow and some times unresponsive when processing is done in large file size.
5.2 FUTURE ENHANCEMENT

The Future Enhancement of this Software is concern with implementing more algorithms and optimizing the algorithms so that it can be used to process large file size effectively. It serves as the platform to implement the algorithms and any new algorithms can be implemented without much additional effort. This framework can also be used by anyone who wants to implement Digital Processing Algorithms as a starting Framework.
6. CONCLUSION

The project “Digital ImageProcessor” has been completed as a mandatory task for the partial fulfillment of the requirement for the “Degree of Masters of Information and Communication”. 

This project demonstrates that it is possible to implement Digital Image Processing Algorithms in the computer effectively and efficiently which has many practical uses.

This project has some limitations, which are bound to cease with research in algorithms and better technology used. 

This project makes a sincere effort to unfold few mysteries of this vastly unexplored field, which has got tremendous potentials in different fields, revolutionizing the way Digital Image Processing is performed in the future.
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Fig: Original Image
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Fig: An Snapshot of Program showing It’s Effect menu (Background shows Solarized image.)
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Fig : Inverted Image
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Fig: Edge Detection
RESULT OF FOURIER TRANSFORM

The Followin is the result of the Fourier Transform of the square Image in MATLAB.

pic = imread('c:\run\square.bmp'); 
subplot(2,2,1);

 HYPERLINK "file:///C:\\Documents%20and%20Settings\\Praswish\\Desktop\\Final%20Report\\pic%20=%20imread('c:\\run\\square.bmp');%0d%0asubplot(2,2,1);%0d%0aimshow(pic);%0d%0apic1=fft2(pic);%0d%0apic2=log(abs(pic1));%0d%0asubplot(2,2,3);%0d%0aimshow(pic2,%5b%5d);%0d%0asubplot(2,2,4);%0d%0aimshow(log(angle(pic1)),%5b%5d);" \t "_parent" 

imshow(pic);

 HYPERLINK "file:///C:\\Documents%20and%20Settings\\Praswish\\Desktop\\Final%20Report\\pic%20=%20imread('c:\\run\\square.bmp');%0d%0asubplot(2,2,1);%0d%0aimshow(pic);%0d%0apic1=fft2(pic);%0d%0apic2=log(abs(pic1));%0d%0asubplot(2,2,3);%0d%0aimshow(pic2,%5b%5d);%0d%0asubplot(2,2,4);%0d%0aimshow(log(angle(pic1)),%5b%5d);" \t "_parent" 

pic1=fft2(pic);

 HYPERLINK "file:///C:\\Documents%20and%20Settings\\Praswish\\Desktop\\Final%20Report\\pic%20=%20imread('c:\\run\\square.bmp');%0d%0asubplot(2,2,1);%0d%0aimshow(pic);%0d%0apic1=fft2(pic);%0d%0apic2=log(abs(pic1));%0d%0asubplot(2,2,3);%0d%0aimshow(pic2,%5b%5d);%0d%0asubplot(2,2,4);%0d%0aimshow(log(angle(pic1)),%5b%5d);" \t "_parent" 

pic2=log(abs(pic1));

 HYPERLINK "file:///C:\\Documents%20and%20Settings\\Praswish\\Desktop\\Final%20Report\\pic%20=%20imread('c:\\run\\square.bmp');%0d%0asubplot(2,2,1);%0d%0aimshow(pic);%0d%0apic1=fft2(pic);%0d%0apic2=log(abs(pic1));%0d%0asubplot(2,2,3);%0d%0aimshow(pic2,%5b%5d);%0d%0asubplot(2,2,4);%0d%0aimshow(log(angle(pic1)),%5b%5d);" \t "_parent" 

subplot(2,2,3);

 HYPERLINK "file:///C:\\Documents%20and%20Settings\\Praswish\\Desktop\\Final%20Report\\pic%20=%20imread('c:\\run\\square.bmp');%0d%0asubplot(2,2,1);%0d%0aimshow(pic);%0d%0apic1=fft2(pic);%0d%0apic2=log(abs(pic1));%0d%0asubplot(2,2,3);%0d%0aimshow(pic2,%5b%5d);%0d%0asubplot(2,2,4);%0d%0aimshow(log(angle(pic1)),%5b%5d);" \t "_parent" 

imshow(pic2,[]);

 HYPERLINK "file:///C:\\Documents%20and%20Settings\\Praswish\\Desktop\\Final%20Report\\pic%20=%20imread('c:\\run\\square.bmp');%0d%0asubplot(2,2,1);%0d%0aimshow(pic);%0d%0apic1=fft2(pic);%0d%0apic2=log(abs(pic1));%0d%0asubplot(2,2,3);%0d%0aimshow(pic2,%5b%5d);%0d%0asubplot(2,2,4);%0d%0aimshow(log(angle(pic1)),%5b%5d);" \t "_parent" 

subplot(2,2,4);

 HYPERLINK "file:///C:\\Documents%20and%20Settings\\Praswish\\Desktop\\Final%20Report\\pic%20=%20imread('c:\\run\\square.bmp');%0d%0asubplot(2,2,1);%0d%0aimshow(pic);%0d%0apic1=fft2(pic);%0d%0apic2=log(abs(pic1));%0d%0asubplot(2,2,3);%0d%0aimshow(pic2,%5b%5d);%0d%0asubplot(2,2,4);%0d%0aimshow(log(angle(pic1)),%5b%5d);" \t "_parent" 

imshow(log(angle(pic1)),[]);
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