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ABSTRACT:Lossless image compression technique can be used effectively in reconstruction of image sequences
possible from the compressed data. Here an efficient image compression scheme is developed based on super-spatial
prediction of structural units with interframe coding to acquire higher compression ratio. This so called similar structure
block prediction is motivated by motion prediction in video coding, attempting to find an optimal prediction of
structure components within previously encoded image regions. Therefore, this paper proposes a method that combines
the super spatial prediction, JPEG-LS and an interframe coding with motion vectors to enhance the compression
performance. Since the interframe correlation between two adjacent images in a medical image sequence is usually not
as high as that in a general video image sequence, the interframe coding is activated only when the interframe
correlation is high enough. Finally LZ8 method is also used to enhance the compression ratio.
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L. INTRODUCTION

Digital image and video in their raw form require an enormous amount of storage capacity. Considering the important
role played by digital imaging and video, it is necessary to develop a system that produces high degree of compression
while preserving critical image/video information. Medical science grows very fast and hence each hospital needs to
store high volume of video about the patients. And medical videos are one of the most important video about patients.
As a result hospitals have a high volume of images with them and require a huge hard disk space and transmission
bandwidth to store these videos. Most of the time transmission bandwidth is not sufficient into storing all the video.
Lossless image compression technique can be used effectively in reconstruction of image sequences possible from the
compressed data. In [4], the idea of

interframe coding was again adopted; nevertheless, this time they used JPEGLS, the state-of-the-art algorithm for
single image compression with interframe coding, through this, a higher compression ratio was achieved. However, this
ratio can still be further improved by using super-spatial structure prediction technique used for single image
compression, hence replacing the JPEG-LS used for the image sequence. Since correlation among medical image
sequences is very high, it can be exploited by using single image coding with interframe coding. In this paper, a new
technique is proposed for image compression using interframe coding and LZ8 with super spatial structure prediction.

II. PROBLEM STATEMENT

Image compression is the process of encoding information using fewer bits (or other information-bearing units) than an
un-encoded representation would use through use of specific encoding schemes. Compression is useful because it helps
to reduce the consumption of expensive resources, such as hard disk space or transmission bandwidth (computing). For
instance, a compression scheme for image may require expensive hardware for the image to be decompressed fast
enough to be viewed as its being decompressed (the option of decompressing the image in full before watching it may
be inconvenient, and requires storage space for the decompressed image). The design of video compression schemes
therefore involves trade-offs among various factors, including the degree of compression, the amount of distortion
introduced and the computational resources required to compress and uncompress the video. Video compression is the
process of converting video files into smaller ones for efficiency of storage and transmission. Each compression
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algorithm has its corresponding decompression algorithm that, given the compressed file, should reproduce the original
one. Image compression schemes come under two categories: lossless and lossy compression. Lossless compression
uses coding techniques to compress the video while retaining all information content. Lossy image compression, as its
name implies, results in the loss of some information content.

There are 3 basic steps for image compression:

Transformation: The discrete wavelet transform cuts the image into blocks of 64 pixels (8 x 8) and processes each
block independently, shifting and simplifying the colours so that there is less information to encode.

Quantization: The values in each block are then divided by a quantization coefficient. This is the compression step
where information loss occurs. Pixels are changed only in relation to the other pixels within their block.

Encoding: The reduced coefficients are then encoded, usually with Huffman coding (entropy encoding that finds the
optimal system of encoding based on the relative frequency of each character). With high ratio compression.

II1. PRINCIPLE OF VIDEO COMPRESSION

The main principle behind the image/video compression technique is to reduce the redundancy. In image compression
methodology, generally spectral and spatial redundancy should be reduced as much as possible while for video
compression, the temporal redundancy should be reduced. In this work, the still images and the video sequences (as a
group of still images) are considered for the analysis. The compression is achieved by reducing the spatial redundancy
of the image/frame video.

IV. EXISTING SYSTEM

Multimedia processing technologies have been widely applied in many systems. These technologies have not only
provided existing applications like desktop video/audio but also spawned brand new industries and services like digital
video recording, video-on-demand services, high-definition TV, etc. The confluence of hardware and software
technologies has given computers the ability to process dynamic media where before they could handle only static
media data [4]. A large amount of register files are needed to hold the arriving DRAM accesses, which inevitably
increase the area of the design. Second, since the DRAM accesses may be completed out of order, extra circuits are
required to reorder the read data back to the original order to maintain data consistency, which in turns might lead to a
reduction in the efficiency of the reorder scheme on the memory bandwidth improvement. Compared with conventional
in order access scheduling, memory access reordering mechanisms execute these outstanding memory accesses in an
order which attempts to reduce execution time. Through exploiting SDRAM row locality and bank parallelism, access
reordering mechanisms significantly reduce observed main memory access latency and improve the effective memory
bandwidth. Access reordering mechanisms do not require a large amount of chip area and only need modifications to
the memory controller[5]. The purpose of image compression is to save storage space and to reduce transmission time
for image data. It aims at achieving a high compression ratio (CR) while preserving good fidelity of decoded images
Video codecs, such as MPEG-2, MPEG-4, and H.264/AVC, are one of the most common components equipped in
various consumer electronic products. As the demand for high definition (HD) video applications increases, video
codec will have to process larger amount of data within a bounded time. On the other hand, lossless algorithms preserve
video quality.

V. PROPOSED SYSTEM

5.1 Sequence Compression with Super Spatial Structure Prediction

Since most of the compression algorithms use a single file compression technique, they do not exploit the interframe
correlation of images.[4] The aim of the proposed algorithm is to improve the compression rate by using interframe
correlation. In this algorithm, the first image is always compressed using the super-spatial structure prediction
algorithm SSP(). The output file of the super-spatial structure prediction algorithm is further compressed using
Huffman coding scheme

HMNC(). Now motion estimation and motion compensation is done for these two images. Both methods are
established methods for video compression. After motion estimation and motion compensation, the difference of
images is processed for compression.[5]

This difference is also compressed using super spatial structure prediction algorithm. After that, Huffman coding is
applied to remove those remaining redundancies from the image.[7] Once the compression of the second frame is done,
it becomes the reference frame for the third frame and this process goes on until the last frame. Refer fig.1
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Fig.1 Flow diagram

5.2 Usability of Motion Estimation and Motion compensation

Motion estimation means the estimation of the displacement (or velocity) of the predicted structural image from one
frame to another in a time sequence of 2-D images. The structure is the group of pixels having direction which can be

observed on the 2-D axis and magnitude in terms of pixel intensity value

5.3 JPEG-LS

JPEG-LS is a lossless and near-lossless compression standard for continuous-tone images[2]. It is a simple and
efficient baseline algorithm which consists of two independent and distinct stages called modeling and encoding.
JPEG-LS was developed with the aim of providing a low-complexity lossless and near-lossless image compression
standard that could offer better compression efficiency than lossless JPEG. It was developed because at the time,
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the Huffman coding-based JPEG lossless standard and other standards were limited in their compression performance.
Total decorrelation cannot be achieved by first order entropy of the prediction residuals employed by these inferior
standards. JPEG-LS, on the other hand, can obtain good de correlation[5]. It is generally much faster than JPEG 2000
and much better than the original lossless JPEG standard.

54 LZ8

LZ8 algorithm achieve compression by replacing repeated occurrences of data with references to a dictionary that is
built based on the input data stream. Each dictionary entry is of the form dictionary[...] = {index, character},
where index is the index to a previous dictionary entry, and character is appended to the string represented by
dictionary[index]. For example, "abc" would be stored (in reverse order) as follows: dictionary[k] = {j, 'c'},
dictionary[j] = {i, 'b'}, dictionary[i] = {0, 'a'}, where an index of 0 implies the end of a string. The algorithm
initializes last matching index = 0 and next available index = 1. For each character of the input stream, the dictionary is
searched for a match: {last matching index, character}. If a match is found, then last matching index is set to the index
of the matching entry, and nothing is output. If a match is not found, then a new dictionary entry is created:
dictionary[next available index] = {last matching index, character}, and the algorithm outputs last matching index,
followed by character, then resets last matching index = 0 and increments next available index. Once the dictionary is
full, no more entries are added. When the end of the input stream is reached, the algorithm outputs last matching index.
Note that strings are stored in the dictionary in reverse order, which a LZ78 based decoder will have to deal with.[1]

LZ8 is an LZ78-based algorithm that uses a dictionary pre-initialized with all possible characters (symbols), (or
emulation of a pre-initialized dictionary). The main improvement of LZ8 is that when a match is not found, the current
input stream character is assumed to be the first character of an existing string in the dictionary (since the dictionary is
initialized with all possible characters), so only the last matching index is output (which may be the pre-initialized
dictionary index corresponding to the previous (or the initial) input character).

VI. CONCLUSION AND FUTURE WORK

The method presented in this paper makes use of lossless video compression and image compression techniques on
medical image sequences to achieve a higher compression rate. The primary goals of the proposed compression method
are to minimize the memory resource during storage of compressed data as well as minimize the bandwidth
requirement during transmission of compressed data. For achieving these goals, the proposed compression method
combines the single-image compression technique called super-spatial structure prediction with interframe coding. The
technique that we used for lossless image compression (super-spatial structure prediction) is one of the state-of-the-art
techniques and outperformed the JPEG-LS. Also, the two-stage redundant data elimination processes the initial super-
spatial structure prediction with fast

block-matching ability and later Huffman coding is used which ultimately reduces the memory resource requirement.
Therefore, we conclude that the proposed method produced much better results than the other lossless image
compression algorithms for medical image sequence compression. Since this paper has also exploited the interframe
correlation in the form of analyzing motion estimation and motion compensation, the proposed method is also
compared with the method proposed in [4]. The results produced by the proposed algorithm were also better the earlier
interframe coding algorithm for medical images. And also LZS is further used to enhance the compression ratio.[1] In
the future, the complexity, efficiency and resource optimization of the presented compression method can be explored.
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