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ABSTRACT

Image compression is one of the emerging fields in image processing. Based on
such compression techniques we have discussed various robust approaches for Image
Compression in this paper. Compression of images deals with the procedure of
decreasing the Image size deprived of humiliating the excellence of the image.
Various kinds of Images and dissimilar Compression methods are deliberated here.
Image Compression deals with the solution related with transmission and storing of
large amount of data for digital Image. Broadcasting of Imageries includes different
presentations such as Television broadcasting, remote recognizing via cable and
other long detachment. Communication while storage is obligatory for medical
descriptions, satellite imageries, documents and depictions. Image solidity deals with
such types of presentations.
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1. INTRODUCTION

Compression deals reducing the amount of data used to signify a data, image or audiovisual
content deprived of excessively decreasing the excellence of the unique data. Image density is
the presentation of data compression on various digital imageries. The foremost purpose of
compression of image is to decrease the dismissal and irrelevancy existing in the image, so
that it can be deposited and transported efficiently [1]. The image which is compressed is
characterized by fewer amounts of bits likened to original. Hence, the compulsory storage
size will be concentrated, accordingly extreme images can be stored and it can relocate in
quicker way to save the period and transmission bandwidth. Initially all the appearance is
taken after the image dataset. The mapper changes the input appearance into inter pixel
quantities. Alteration for the mapper might be DCT, DWT transform. The General
Compression Process is given below using block diagram. [2]
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Figure 1 Basic Compression Process

The second part is the process of quantization which decreases the amount of bits needed
to supply the transformed constants. It is numerous to one mapping in which superior values
are quantized into minor value. It deals with the lossy procedure and it is the chief source of
solidity in an encoder. The Quantization process reduced the amount of bits so it
consequences some generous material loss. An entropy encoder performs compression of the
quantized standards and recovers the compression. The De-quantization process and inverse
mapper is attained to rebuild the image which is called decompression. In compression
process, numerous redundancies are categorized into three categories which are named as
coding severance, pixel redundancy and visual system [3]. Coding severance is
contemporaneous when less than optimum code words are recycled, which outcomes in
coding dismissal. A result from connections between the various image pixels is known as
inter-pixel redundancy. Due to statistics, absent by the Human Visual System that is non-
essential statistics is called visual redundancy[4].

2. VARIOUS COMPRESSION TECHNIQUES

Digital appearance is basically collection of various pixel values. In the numerical image
Pixels of locality are connected and so that this pixels cover redundant bits. By consuming the
compression procedures redundant pixels are unconcerned from the appearance so that size of
the image is reduced and is compressed. There are two kinds of compression procedure

named as Lossless and Lossy.

Figure 2 Image Compression Types
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2.1. Lossless Compression [8]

In this type of compression process the compressed appearance is totally copy of the original
input appearance, there is no loss percent in the appearance of the input sample.

Run Length Encoding

This is one of the humblest image compression methods. It contains replacing an arrangement
of identical scenarios by a pair enclosing the sign and the run length. It is recycled as the
primary compression method in conjunction with other practices in the JPEG image density
standard. The author [11] have proposed an efficient run length encoding approach which
eliminates the redundancy by well-ordered pair of data in which when the zero occurs and
using the end of block evaluation of the parameter. Their projected encoding arrangement
does not modify the PSNR rate for the procedure. They have noticed that their proposed
system has been established on several images over the quality factor of the image and the
effectiveness of run length encoding structure in dropping the run length programmed data.
The author [12] also proposed the binary compression of the image using run length encoding
process. They have discussed about various image scanning methods and their relations in
terms of the image features.

Entropy encoding

It is a lossless statistics compression arrangement that is autonomous of the specific features
of the medium. It creates and allocates a unique prefix-free cipher to each exclusive symbol
that happens in the input. These encoders then wrap data by substituting each fixed-length
contribution symbol with the consistent variable length prefix-free production code word. The
measurement of each code word is about comparative to the undesirable logarithm of the
likelihood. Therefore, the most shared symbols use the direct codes. The authors [13] have
used the concept of various occurrences in the arrangement of codes. The quantity of bits and
collections are allocated according to the compression levels and was evaluated effectively.
Grounded on the accessible frequencies and band width, the correct bit rates were also
attained by using recursive belongings of their projected encoding procedure. The authors
[14] have also developed modified entropy coding procedure with complex density ratio and
lowest computational complication. Huffman scrambling is well recognized entropy encoding
process which is normally functional in JPEG and MPEG standards. They have used an
effectual entropy encoding method for multimedia coding in their research approach. The
authors [15] have worked on new technique for instantaneous image attainment and
compression which is well called as adaptive compressed sampling method. The paper also
extended the requirement for image renovation on flattened descriptions. Image renovation
has to be well defined in this situation.

Predictive Coding

This is the type of compression in which the straightforward idea to encrypt only the new data
in each pixel. This new data is usually the difference among the actual and the forecast rate of
the pixel. The predictor’s production is smoothed to the nearest number and associated with
the definite pixel value: the variance known as the prediction error. This miscalculation can
be prearranged by a Variable Length Coding. The characteristic feature of this technique lies
in the pattern used to designate the images. The descriptions are modeled as non-causal
accidental fields. The authors [16] have worked on minimization of the upper bound of
remaining faults from the estimation. Their experiments were directed on the true color of 24-
bit samples of the images, having quantized pixels into 2, 8 and 16 type of colors. The
experimental consequences show that proposed procedure overtakes some lossless type of
image compression procedures. The authors [17] have worked on predictive coding
procedures to compress images characterized in the spatial domain as various set of

http://www.iaeme.com/IJCET/index.asp @ editor@iaeme.com



Ali Ibrahim and N.A.H. Zahri

predictions. Both the relationship inside and among discrete radon projections can be
exploited at different angles to attain lossless compression.

2.2. Lossy Compression

In lossy compression the image is not similar as the contribution image, there is certain
amount of damage is present in the appearance. [9]

Transform encoding

It is a type of data solidity for "natural” statistics like audio indications or photographic
imageries. The alteration is typically lossy, resultant in a lower excellence copy of the unique
input. In change coding, information of the application is castoff to select information to
abandon, thereby dropping its bandwidth. The residual information can then be flattened via a
variety of approaches. When the production is decoded, the consequence may not be
indistinguishable to the unique input, but is predictable to be adjacent enough for the
determination of the request. The authors [17] have reviewed for lossy image compression
techniques by discrete cosine transform (DCT) which covers JPEG compression process that
is castoff for full color image presentations and designates all the mechanisms of it. The
authors [19] also describes the procedures for compression of images using transform coding
methods such as Hermite Transform, Discrete Cosine Transform and Wavelet Transform to
minimize the error rate probabilities and increasing peak signal to noise ratios. The authors
[20] have worked on the comparative analysis among two efficient techniques which are
DWT and DCT and evaluate the performance in terms of high peak signal to noise ratio and
less mean square error rates.

Vector Quantization

This technique is the allowance of Scalar quantization in numerous dimensions. This system
develops fixed-size trajectories which are named as code vectors. An assumed image over
separated into non-overlapping chunks called image trajectories. Then for all image
trajectories, the neighboring matching trajectory is determined and its directory is used as the
training of the original appearance vector. The authors [21] have worked for the planning of
the codebook to obtain improved quality of the sample of images with lowest distortion by
the concept of vector quantization. These distortions must be low for high compression ratios.
The author [22] have worked on hybridization on discrete wavelet transform and vector
quantization which is presented in the very effectual manner to compute high signal to noise
ratios and high quality precisions.

Fractal Coding

In this type of compression, decompose the appearance into sections by using normal image
processing methods such as edge discovery, color parting, and spectrum and consistency
analysis. Then each section is looked up in a collection of fractals [10]. The collection
actually contains ciphers named iterated function system codes that are dense sets of
statistics. Using a systematic process, a set of encryptions for a given appearance are
determined, like when the codes are functional to a appropriate set of copy blocks yield an
appearance that is an actual close estimate of the original. The authors [23] have worked on
hybrid approach for fractal compression and robust methods that obtains high compression
ratio which was likened to fractal compression scenario. Fractal compression is a type of
lossy compression approach in which self-similarity environment of the imageries are
recycled.
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3. VARIOUS IMAGE COMPRESSION TECHNIQUES AND THEIS
CONSEQUENCIES

Methods Advantages Disadvantages
\Wavelet Transforms High compression Ratios which [Quantization and Bit
24.22:1 [24] allocations
\Vector Quantization No coefficient quantization and [Small codebook generation

Simple Decoding process using [High complexities
the optimization of the vector
quantization having different
block sizes [25]

Fractal Coding Quality of service in terms of | Slow Encoding , High

encoding framework having Computation times
high peak signal to noise ratio

[26]
Entropy coding Less computations, low disorder|More Geometric
[14] [15] transformations which will

increase the execution times

4. CONCLUSIONS

Images are actually very significant documents these days. To use them in certain
applications they must be compressed dependent on the determination of the presentation.
There are some procedures that accomplish this compression in dissimilar ways; certain are
lossless and keep the similar information as the unique image, certain others loss data when
condensing the image. Some compression approaches are designed for precise types of
images which will not be so decent for other types of images. Some procedures even let you
perform variation restrictions they practice to adjust the solidity better to the appearance. So
in this paper we have reviewed various compression techniques and their advantages and
disadvantages which will result in the high efficiency and less error probabilities
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