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ABSTRACT

Easy and less-time-consuming transmission of high quality digital images requires the
compression-decompression technique to be as simple as possible and to be completely lossless.
Keeping this demand into mind, we proposed the lossless image compression technique i.e Text
Based Image Compression using Hexadecimal Conversion (TBICH). The key idea is to increase
redundancy of data presented in an image to get the better compression. We are concerned with
lossless image compression in this paper .Our proposed technique is Text Based Image compression
using Hexadecimal conversion (TBICH). Our approach works as follows: firstly an image is encoded
and converts it into text file by using hexadecimal numbers and LZ77 text compression is applied on
this encoded file to reduce size. While decompressing, decompress the encoded file and convert into
image which is same as original image. The main objective of this proposed technique is to reduce
the size of the image without loss and also to provide security.
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INTRODUCTION

Image processing applications are
drastically increasing over the years. Storage and
transmission of digital image has become more
of a necessity than luxury these days, hence
the importance of Image compression. Image
security has become most important aspect
while transmission, exchanging and storage of
an image. Most of compressions techniques are
based on properties of inter pixel redundancy, pixel
differencing, ordering and differencing etc. The
famous LZ77 for lossless data compression used
a somewhat different approach which is related to
our task.

Image compression can be achieved
via coding methods, compression methods or
combination of both the methods'®. Coding directly
applied to the raw images treating them as a
sequence of discrete numbers. Common coding
methods include Arithmetic, Huffman, Lempel_
ziv_Welch(LZW)®, and Run length. Spatial domain
methods, which are a combination of spatial domain
algorithms and coding methods, not only operate
directly on the grey values in an image but also try
to eliminate the spatial redundancy. In transform
domain compression,the image is represented
using an appropriate basis set ,and goal is to
obtain a sparse coefficient matrix.DCT based
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compression and wavelet transform are examples
of transform domain methods.

Three performance metrics are used to
evaluate algorithms and choose the most suitable
one:

1) Compression ratio,
2) Computational requirements, and
3) Memory requirements.

The computational needs of an algorithm
is expressed, in terms of how many operations
(additions/multiplications, etc.) are required to
encode a pixel (byte). The third metric is the
amount of memory or buffer required to carry out
an algorithmic or MRI Medical imaging produces
human body pictures in digital form. Since
these imaging techniques produce prohibitive
amounts of data, compression is necessary for
storage and communication purposes. Many
current compression schemes provide a very
high compression rate but with considerable loss
of quality. On the other hand, in some areas in
medicine, it may be sufficient to maintain high
image quality only in the region of interest, i.e., in
diagnostically important regions.

So, image compression becomes
a solution to many imaging applications that
require a vast amount of data to represent the
images, such as document imaging management
systems, facsimile transmission, image archiving,
remote sensing, medical imaging, entertainment,
HDTV, broadcasting, education and video
teleconferencing.

One major difficulty that faces lossless
image compression is how to protect the quality of
the image in a way that the decompressed image
appears identical to the original one. In this paper
we are concerned with lossless image compression.
Based on hexadecimal conversion and LZ77
algorithm.

Hexadecimal numbers

Each hexadecimal digit?® represents
four binary digits (bits), and the primary use
of hexadecimal notation is a human-friendly
representation of binary-coded values in computing
and digital electronics. One hexadecimal digit

represents a nibble, which is half of an octet or byte
(8 bits). For example, byte values can range from
0 to 255 (decimal), but may be more conveniently
represented as two hexadecimal digits in the range
00 to FF. Hexadecimal is also commonly used to
represent computer memory addresses?3. There
are many advantages for hexadecimal numbers.

Hex values are easier to copy and paste
from image editors, normally easier to remember
as it's only 6 digits and can easily become more
compact, e.qg. #fff vs rgb(255,255,255). Hex requires
less character to express the same value. Hex is
more webs friendly as well.

Encoding

In computers, encoding is the process of
putting a sequence of characters (letters, numbers,
punctuation, and certain symbols) into a specialized
format for efficient transmission or storage''".
Decoding is the opposite process the conversion of
an encoded format back into the original sequence
of characters. Encoding and decoding are used in
data communications, networking, and storage.
The term is especially applicable to radio (wireless)
communications systems.

LZ77 (LEMPEL ZIV 1977)

Published in 1977, LZ7745 is the algorithm
that started it all. It introduced the concept of a
‘sliding window’”!" for the first time which brought
about significantimprovements in compression ratio
over more primitive algorithms. LZ77 maintains a
dictionary using triples representing offset, run
length, and a deviating character. The offset is how
far from the start of the file a given phrase starts at,
and the run length is how many characters past the
offset is part of the phrase. The deviating character
is just an indication that a new phrase was found,
and that phrase is equal to the phrase from offset
to offset length plus the deviating character®®. The
dictionary used changes dynamically based on the
sliding window as the file is parsed.

The proposed method

The proposed method is an implementation
of the loss- less image compression. The objective
of the proposed method in this paper is to design an
efficient and effective lossless image compression
scheme. This section deals with the design of a
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lossless image compression method. The proposed
method is based on encoding using hexadecimal
conversion and LZ77 in order to improve the
compres-sion ratio of the image comparing to other
compression techniques.

The proposed methods is performed in by using
following steps,

1. Digitization
2. Encoding
3. Compression

The proposed TBICH technique is one of
the techniques where we are converting an image
into text format and then lossless text compression
techniques are applied on it to reduce the size.
The below figures shows the model of proposed
technique TBICH.

Image digitization

A digital image is a numeric representation
(normally binary) of a two-dimensional image".
Depending on whether the image resolution is fixed,
it may be of vector or raster type.

An image captured by a sensor is
expressed as a continuous function f(x,y) of two
co-ordinates in the plane. Image digitization' means

that the function f(x,y) is sampled into a matrix with
M rows and N columns.

Encoding

In this step, integers are converted into
binary number and then convert these binary to
hexadecimal numbers and stored in text format.
This text format file is encoded file, which provides
security’1'7. Now this hexadecimal conversion
contains numbers range from 0-16.As we have
representing the 0-255 numbers into 0-16 range,
redundancy will increase because repetitions
only within 0-15 combinations and with this more
redundancy will get better compression. The integer
numbers takes 8bits space to store, after converting
it into hexadecimal its value, which takes 16 bits to
store. Due to this reason, the size of the encoded
files much larger than original image. It is difficult
to store as intermediate file due to time and space
complexities. And it is not possible to transmit this
heavy file from source to destination. If we want to
transfer this need to reduce the size of the file.

Compression and decompression

As encoded file'* is present in text
format and it is best to apply the text compression
technique®®'%2 to reduce the size of a file and to
get better compression. The lossless compression
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Image on Image »| Image > > d
Image
Compression Process
Compresse Inverse Decoded UnDigiti Source
d y LZ77 » Image »  zation »  Image
Image Image
Decompression Process
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@ DECARIEFEEGEGA62 - 0 B A0 66 G EAGT @
B4R FROECFFDLT Lad E4E TEDECFFD]C lAC
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Fig: Flow of Text based image compression technique
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Sizes and CR of Images using TBICH with LZ77

Images RAW BMP CR TIFF CR TBICH TBICH CR
(bytes) (bytes) BMP (bytes) TIFF Encoded LZ77 TBICH
(bytes) (bytes) LZ77
Brain 12,610 13,884 0.90824 17,068 0.738809 25,220 6,909  1.825156
Chestxray 18,225 19,440 0.9375 21,800 0.836009 36,450 13,033  1.398373
Foot 16,740 17,944 0.932902 17,756 0.94278 33,480 6,552 2.554945
Kneejoint 18,225 19,440  0.9375 23,852 0.764087 36,450 11,986  1.520524
Headscan 15,625 17,080 0.914813 20,260 0.771224 31,250 9,955 1.569563
Shoulder 18,225 19,440 0.9375 22,076  0.825557 36,450 10,736 1.69756
Baboon 16,384 17,464 0.938158 27,268 0.600851 32,768 14,716  1.113346
Lena 21,025 22,540 0.932786 31,244 0.672929 42,050 16,958 1.239828
Pepper 16,384 17,464 0.938158 25,852 0.633761 32,768 12,557 1.30477
CRof Non Medical Images using TBICH with
LZ77
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technique LZ77'121315 is applied on encoded file
to reduce the size .The below figure shows the size
of source image, encoded file and compressed file.
It clearly shows that size of an image is reduced.

In this proposed technique, consider
the sample raw image converting it to text
formats and applying the data compression
technique to the reduce size of encoded file. Final
compressed file size is less than the original image.
In decompression, compressed file is converted into
encoded file and again encoded file converted into
image. The below Figure shows proposed lossless
compression technique.

Performance analysis
The proposed TBICH technique is applied
on each sample medical and non medical images

and compression rate calculated. The below table
depict number of bytes required to store an image
and compression rate of different coding techniques
and proposed TBICH for medical and non medical
images. Graph is drawn on the basis of these
sizes of different compression techniques and on
the basis of compression ratio. This table is clearly
shows that TBICH technique is produces the better
results than other techniques.

CONCLUSION

The proposed TBICH technique is purely
lossless technique and showing better results.
This technique suitable for medical and satellite
images.
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