                               JPEG IMAGE COMPRESSION (BASELINE METHOD)

Abstract

This project aims to design a single chip VLSI architecture for implementing the JPEG BASELINE IMAGE COMPRESSION standard. The architecture exploits the principles of pipelining and parallelism to the maximum extent in order to obtain high speed The architecture for discrete cosine transform and the entropy encoder are based on efficient algorithms designed for high speed VLSI implementation. The entire architecture can be implemented on a single VLSI chip .

Introduction

Data compression is the reduction or elimination of redundancy in data representation in order to achieve savings in storage and communication costs. Data compression techniques can be broadly classified into two categories: Losless,Lossyschemes. In lossless methods, the exact original data can be recovered while in lossy schemes a close approximation of the original data can be obtained. The lossless methods are also called entropy coding schemes since there is no loss of information content during the process of compression. Lossy compression methods are commonly applied in image and audio compression and depending upon the fidelity required compression ratios of even upto 100: 1 can be obtained. Digital images require an enormous amount of space for storage. 

For example, a colorimage with a resolution of 1024 x 1024 picture elements (pixels) with 24 bits per pixel would require 3.15 M bytes in uncornpressed form. With the recent advances in video applications such as video teleconferencing, HDTV, home entertainment systems,interactive visualization and multimedia, there is an increasing demand for even higher bandwidth computing and coinmunication systems.  Very hgh speed implementation of efficient compression techniques will significantly help in meeting that challenge. In recent years, a working group known as Joint Photographic Expert Group (PEG) has defined an international standard for coding and compression of continuous-tone still images. This standard is commonly referred to as the JPEG tandard. The primary aim of the JPEG standard is to propose an image compression algorithm that would be application independent and aid VLSI implementation of data compression In this project, we propose an efficient single chip VLSI architecture for implementing the JPEG baseline compression standard algorithm. The architecture fully exploits the principles of pipelining and parallelism to achieve high speed.The JPEG baseline algorithm consists mainly of two parts: (i) Discrete Cosine Transform (DCT) computation and (ii) Entropy encoding. The entropy encoding part consists of runlength encoding followed by Huffman encoding. The architecture for entropy encoding is based on a hardware algorithm designed to yield maximum clock speed.

The Process

The following is the general view of JPEG process:

1. The image is broken into 8x8 blocks of pixels.

2. DCT is applied on each block of the image.

    DCT is used to convert image values from spatial domain to frequency domain.

3.Each block of the DCT is then QUANTISED by the process called QUANTISATION.

   QUANTISATION results in compression of data.

4.These quantised blocks are then given to encoder block where this blocks are encoded using ZERO RUN LENGTH ENCODER and HUFFMAN coding procedures.

5. If required the image is later decompressed using Inverse DCT(IDCT)

                         Here the aim of the project is to compress the image. As future scope of the project it can be extended to decompress  the image using the IDCT module.

The compression form used in this JPEG Image Compression is a LOSSY COMPRESSION  Technique since,lossy compression is used for audio and video compressions.First the image is splitted into 8x8 blocks of pixels.These splitted blocks are Level shifted so as to average the values of all the pixels.On these level shifted blocks Discrete Cosine Transform (DCT) is performed.here we require  2-dimensional DCT.

This 2- dimensional DCT is implemented using  two-1 dimensional DCT .

Quantisation is done on these blocks  which are obtained after performing DCT .Quantisation is a very important block in Image Compression as it enormously reduces the data by quantising.Here we quantise the data depending upoon  the level of quantisation required by the coustomer. Quantisation is done using various quantisation matrices according to level of quantisation required.

Quantised matrices are re-arranged in a ZIG-ZAG order so as to get all the low frequency components on one side and all high frequency components ion the other side.This  ZigZagged matrix is later given to encoder block.

Encoder block encodes the Quantised data so as to represent the data in still compressed format till the maximum level possible.Zero Run Length and Hufman coding techniques are used to encode the data in encoder block.
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Future Scope :

There is a lot of future scope in this project :

1.The project can be extended to DE-COMPRESS the COMPRESSED the image.

2.Conversion of image values(RGB Format)  to Y Cb Cr values of the image.

