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ABSTRACT

IMAGE PROCESSING is the use of computer algorithms to perform image process on digital images. By using Digital image processing we enhance the digital images and extracting information and features from

the image. Digital image processing has become the most common form of image processing and it is generally used because it is not the most versatile

method but also the cheapest. This is the one type of image processing and it is used for filtering the image and editing the digital image which are taken from digital cameras. Digital Image Processing has the advantages as a wider range of algorithm to be applied to the input data and can avoid the problems such aside of noise and single distortion during processing.

The main feature of this technology Digital image editing .Image Editors are providing the means for altering and improving images in an almost end less number of times. They accept images in large variety of image formats. The other features of this technology is image size alteration, cropping on images, removal of noise and unwanted elements, merging of images, color adjustments and image filtering.

Image filtering is another application of Digital image processing. It is a computational intensive task requires large number of CPU cycles. In this paper the two methods of image filtering are explained and are compared.

And in this paper we present categories of digital image processing, image compression, image viewing and image types, and digital image editing, and finally advantages and disadvantages of digital image processing.

INTRODUCTION

Digital Image

A digital image is a representation of a two-dimensional image as a finite set of digital values, called picture elements or pixels. The digital image contains a fixed number of rows and columns of pixels. Pixels are like little tiles holding quantized values that represent the brightness at the points of the image. The pixels are stored in computer memory as: raster image or raster

map. Digital images can be created by a variety of input devices and techniques, such as digital cameras, scanners coordinate-measuring machines, etc... They can also be synthetized from arbitary non-image

data, such as mathematical functions or three-dimensional geometric models.

IMAGE TYPES

Digital images can be classified according to the number and nature of

those samples Each pixel of an image is typically associated to a specific

'position' in some 2D region, and has a value consisting of one or more

quantities (samples) related to that position.

1. Binary                                               2. Grayscale

3. Color                                                4. False colour
5. Multi color                                        6. Thematic

7. Picture function

The term digital image is also applied to data associated to points scattered over a three-dimensional region, such as produced by tomographic
 equipment. In that case, each datum is called a voxel There are different types of image viewing. The GIF, JPEG and PNG images can be seen simply using a web browser because they are the standard internet image formats. The SVG format is more and more used in the web and is a standard W3C format.
Digital image processing

Definition: It is the use of computer algorithms to perform image processing

on digital images. Digital image processing has the same advantages

overanalog image processing as digital signal processing has over analog signal 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. 
The most common History

Many of the techniques of image processing, or digital picture

processing as it was often called, were developed in the 1960s at the Jet

Propulsion Laboratory, MIT, Bell Labs, University of Maryland, and a few other places, with application to satellite imagery, wire photo standards conversion, medical imaging, videophone, character recognition, and photo enhancement. But the cost of processing was fairly high with the computing equipment of that era.In the 1970s, digital image processing proliferated, when cheaper computers and dedicated hardware became available. Images could then be processed in real time, for some dedicated problems such as televisionstandards conversion.With the fast computers and signal processors available in the 2000s, digital image processing has become the mostcommon form of image processing, and is generally used because it is not only the most versatile method, but also thecheapest.
Image Editing
Image editing encompasses the processes of altering images, whether they are digital photographs, traditional analog photographs, or illustrations. Before digital scanners and cameras became mainstream, traditional analog image editing was known as photo retouching, using tools such as an airbrush to modify photographs, or editing illustrations with any traditional art medium. 
Editing programs:
Due to the popularity of digital cameras, image editing programs are readily available. Minimal programs, that perform such operations as rotating and cropping are often provided within the digital camera itself, while others are returned to the user on a compact disc (CD) when images are processed at a discount store. The more powerful programs contain functionality to perform a large variety of advanced image manipulations. Popular raster based digital image editors include Adobe Photoshop.
Digital data compression:

Many image file formats use data compression to reduce file size and save storage space. Digital compression of images may take place in the camera, or can be done in the computer with the image editor

Image editor features:

Listed below are some of the most used capabilities of the better graphic manipulation programs. The list is by no means all inclusive. There are a myriad of choices associated with the application of most of these features.

1) SELECTION                                                     2) LAYERS

3) IMAGE SIZE ALTERATION                             4) CROPPING AN IMAGE

5) NOISE REMOVAL                                            6) REMOVAL OF UNWANTED ELEMENTS

7) SELECTIVE COLOUR CHANGE                     8) IMAGE GRADIENT

9) IMAGE ORIENTATION                                   10) MERGING OF IMAGES

11) SLICING OF IMAGES                                   12) SPECIAL EFFECTS

13) CHANGE COLOUR DEPTH                          14) LENS CORRECTION

15) CONTARST CHANGE AND BRIGHTENING       16) SHARPENING AND SOFTENING IMAGES

17) COLOUR ADJUSTMENTS                             18) PRINTING.
EXAMPLES OF SOME OF THE FEATURES          

CROPPING OF IMAGE

Digital editors are used to crop images. Cropping creates a new image by removing a desired rectangular portion from the image being cropped. The unwanted part of the image is discarded. Image cropping does not reduce he resolution of the area cropped.
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SELECTIVE COLOUR CHANGE

Some image editors have color swapping abilities to selectively change the color of specific items in an image, given that the selected items are within a specific color range.

REMOVAL OF UNWANTED ELEMENTS:

Most image editors can be used to remove unwanted branches, etc, using a "clone" tool. Removing these distracting elements draws focus to the subject, improving overall Composition The branch in the original the eye is drawn to the center of the globe.
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COLOUR ADJUSTMENTS:

The color of images can be altered in a variety of ways. Colors can be faded in and out, and tones can be changed using curves or other tools. The color balance can be improved, which is important if the picture was shot indoors with daylight film, or shot on a camera that with an incorrectly adjusted white balance.

CHANGE COLOUR DEPTH:
It is possible, using software, to change the color depth of images. Common color depths are 2, 4, 16, 256, 65.5 thousand and 16.7 million colors. The JPEG and PNG image formats are capable of storing 16.7 million colors (equal to 256 luminance values per color channel). In addition, grayscale images of 8 bits or less can be created, usually via conversion and downsampling from a full color image.
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 An example of converting an image from color to grayscale.

SPECIAL EFFECTS:

Image editors usually have a list of special effects that can create unusual results. Images may be skewed and distorted in various ways. Scores of special effects can be applied to an image which include various forms of distortion, artistic effects, geometric and texture effects, and combinations. An example of some special effects can be added to a picture.
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CONTRAST CHANGE AND BRIGHTENING:
An example of contrast correction. Left side of the image is untouched. Image editors have provisions to change the contrast of images and brighten or darken the image. Many an underexposed image can be improved by using this feature.

An example of contrast correction. Left side of the image is untouched. Image editors have provisions to change the contrast of images and brighten or darken the image. Many an underexposed image can be improved by using this feature.

IMAGE FILTERING

 In this paper, we have presented the results for distributed image processing for image filtering applications like gray-scale, Invert, X-Ray etc... . Applications include Biomedical imaging especially related to sensitivity of data, data management which Includes complex data structures and execution of large numbers of small jobs With large data needs. 

Digital Image is a two-dimensional array of pixel representation of image. Each pixel is a finite set of digital value. Digital Image Processing is the use of computer algorithms to perform processing on digital images or make modifications to them. 
Filtering is the basis for many image manipulation tasks performed by any application. Image filtering is CPU intensive task and processing images of the 100K × 100K pixels becomes prohibitive even on a fast workstation.

So it is possible to take advantage of distributed systems like computational

Grids, to reduce the processing time of filtering. This operation allows performing image editing tasks such as image smoothing, sharpening, blurring, edge etection, mean removal and embossing. All these operations can be implemented by linear filters. The coefficients corresponding to each pixel can be arranged in a matrix called a kernel. 

Distributed Image Filtering:

In large images the filtering process can take a lot of time and the operation is computationally intensive. Distributed computing on computational grids reduces the processing time and the CPU workload by means of parallel execution of distributed tasks. Distributed image processing is the task of dividing the large image into several adjacent regions. A set of filtering tasks are performed on smaller images. Distributed image filtering adds additional time to the entire filtering tasks since we need to perform following tasks. 

Divide the mage into rectangular regions

Connect to the grid and send tasks. 

Recompose the filtered regions into the resulting image.

Proposed Model :

We have established a grid test-bed using vishwa. The test-bed comprises of a Server node and a number of client nodes. Initially clients register with the server to establish the grid. From the pool of client nodes, one client is designated as a task manager. 

The features of the proposed model are listed below:

i) It is linear   : This feature facilitates the linear flow of data.

ii) Flexibility   : This model can also get adapted to any network topology.

iii) Scalability : This model is very simple and accommodates the addition

                         of new computing elements.
iv) Easy to use: Java made the implementation easy as it is a platform

                          independent language.

v) Reliability   : The failure of client systems is made fault tolerant by migrating                                                                                                     the task to another client in the network.

Experimental Results:

The results are obtained from a distributed computing environment in which there is a Server and two processing elements. The original image as shown in the Fig. is distributed to these processing elements and then the various image filtering techniques are applied. The results are shown in the Fig. From this it is demonstrated that the distributed image filtering is faster

than the centralized image filtering in terms of processing time.
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 Centralized Image Filtering                                                            Distributed Image Filtering

APPLICATIONS

Science and engineering

Robotics

Remote sensing

Multi scale signal analysis

Medicine

ADVANTAGES

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

2. Digital image processing has the same advantage over analog image processing as digital signal processing has over analog signal processing. It can avoid problems such as the build up of noise and signal distortion during processing.

DISADVANTAGES
1. The initial cost can be high depending on the system used, the number of detectors purchased etc..

2. Competency using the software can take time to master depending on the level of computer literacy of team members. Finally ,since digital imaging in dentistry is not stadardised, professionals are unable to exchange information without going through an intermediatory process.

Conclusion

Digital image has gained its own importance in this present world and due to its various applications it is applied in many fields which gives better results compared to any other method of editing or making it .Distributed image filtering is faster than the centralized image filtering. It is very important that when large volumes of data are being processed then there is a significant impact on filtering.
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