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Abstract: Here the CABAC based encoding and decoding of images using Matlab is

proposed. However Huffman is lossless image compression mechanism but in this
research the PSNR of Huffman and CABAC has been compared. The research work 03
the image of graphical content is fetch in matlab using imread function. The
proposed system has been found better as compare to traditional image compression
mechanisms. This research has considered CABAC based implementation of image.
CABAC is a lossless compression method, as it is known that the video coding
standards used the CABAC. This work would be considered best verified and
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simulated. It would synthesize the pipeline-parallel CABAC decoding mechanism using Matlab. It would be
capable to execute complete CABAC Algorithm over FPGA platform as future work.
Keyword: Image Compression, CABAC, Quantization, Matlab, PSNR, Huffman

[1] INTRODUCTION

The process of reducing the size of image is known
as image compression. There are two mechanisms
to compress image. One is loosy mechanism where
the quality of image is degraded. The second
mechanism is lossless where the quality image is
retained even after image size reduction. The image
compression in case of jpeg is represented below.
Here the step by step jpeg compression and jpeg
decompression has been represented. The raw
image data is sent for subsampling after color space
conversion. Then DCT is applied to quantize the
data. Quantized data is encoded to jpeg compressed
image data. During decoding this data is
dequanitized and inverse DCT is applied to
perform inverse sub sampling there after then
inverse color space conversion produces real image
data.

[2]CABAC

H.264 Advanced Video Coding standard has
represented following entropy coding
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Fig 1 CABAC Encoding

In an H.264 codec, if the 1 is set the entropy coding
mode, an arithmetic coding system has been
applied in order to do the encoding and decoding of
H.264 syntax elements. Arithmetic coding is used
for H.264. Context-based adaptive binary
arithmetic provides best compression output.

(@) It offers best performance by using probability
models. These models are used for each syntax
element. These are according to element’s context.
(b) It adapts the probability estimation that is
related to local statistics.

(c) Context-based adaptive binary arithmetic is
making use of arithmetic coding. Coding a data
symbol consists several stages. Some of those
stages have been discussed below

1. Binarization: Context-based adaptive binary
arithmetic is making use of Binary Arithmetic
Coding. Only binary decisions are encoded. This
binary data is 0 and 1. Non-binary-valued symbol
is binarized. In other words it could be said that it is
converted into a binary code before arithmetic
coding. Transform coefficient or motion vector is
the example. Such sequence of activity is just like
sequence of steps taken to convert data symbol to a
variable length code. However binary code is
further encoded using arithmetic coder. It is
encoded before transmission. Phase no 2, 3 and 4
are repeated again and again in case of each bit of
binarized symbol.

2. Context model selection: A context model has
been determined as a probability model. This
model is related to one or more bins of binarized
symbol. This model is selected from a collection of
accessible models. These models depend on
statistics of freshly-coded data symbols. The
Context model holds the chances of each bin being
lorO.

3. Arithmetic encoding: An arithmetic coder makes
encoding of every bin. It has been done along with
chosen probability model. There are only two sub-
ranges for each bin. These are parallels to 0 and 1.
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4. Probability update: the particular context model
has been updated. It has been done on the base of
actual coded value. For example in a case, in which
the bin value was 1, frequency count of 1 is also
enhanced.
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[3] MATLAB

The full form of MATLAB is matrix laboratory. It
is a high tech programming language. It is mainly
used for the purpose of technical computing. It
integrates calculation, visualization, and encoding
in such a manner that it can be easily understood
by an indivual. Therefore it is considered as a user
friendly software .In this software all the
questions and their answers are presented in a
well-known numerical form. Thousands of
functions are incorporated in Mat lab. It is
possible to draw 2Dimension and 3Dimension
graph in MATLAB. It also provide a facility to
user due to which any user can write down its own
function. It is feasible due to the presence of huge
quantity of apparatus. It can be used for various
purposes which is illustrated below

1. Math and calculation

2. For the growth of algorithm

3. It can be used for the purpose of
modelling, simulation, and prototyping

4. Data analysis, exploration, and
visualization

5. Scientific and engineering graphics
6. For the growth of application and

Graphical User Interface

[4] MOTIVATION OF RESEARCH

The objective of research is to perform study of
different image compression mechanism. This
research has focused on CABAC based
implementation of image. However there have been
several researches in field of Image processing but
the limited work has been made related to CABAC.
Here in this research the Image encoding and
decoding has been performed using CABAC
mechanism in order to overcome the limitation of
traditional work.

[S]PROBLEM STATEMENT

However the comparative analysis of SBAC and
Huffman has been made in traditional researches.
But the result in case of SBAC and Huffman is

almost same. The CABAC is supposed to yield the
better results. However Huffman is lossless image
compression mechanism but in this research the
PSNR of Huffman and CABAC has been
compared.

Table 1 Entropy v/s Average code word

o | Awverage code ward
Pruha.ﬂ:ub ]eugﬁlﬂ-luEﬁnu Entropry
o Code)
1. 0.1z 03 (1
. 0.0 04 (.45
3. 0.l1g 0.54 0.48
4. 0.ls 0.45 0.42
5. 0.1z 0.54 0.34
f. 0.06 0.24 0244
T. 0.04 0.14 0.1%8
[6]PROPOSED WORK
The process flow of proposed work is as follow:
1. Take image sample for compression.

The image is taken using imread function of matlab
and this image would be converted into matrix
form

2. Apply compression mechanisms such as
Huffman based image compression mechanism.
i) The traditional Huffman based image

compression mechanism would be applied on this
stored matrix.

i) Apply the CABAC mechanism in order to
reduce the size of image and maintain the image
quality.

3. The Comparative analysis of traditional
and CABAC based encoding would be made here.
4. The limitation of traditional work and

benefit of proposed work of traditional work would
be represented in this research.

[7]1 IMPLEMENTATION WORK

The result section has been divided in 5 parts
1. Fetching the graphical contents using

MATLAB

Apply Huffman coding on image

Apply CABAC mechanism on image

Get the Peak sensitive noise ratio

Compare the PSNR in case of HUFFMAN

and CABAC

Fetching the graphical contents using MATLAB

Here in this section the image of graphical content

is fetch in matlab using imread function. Where as

imshow function would be used to display image

file.

A=imread(‘fill.jpg’)

imshow(A)

abrwn
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After executing CABAC command following
result are presented
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Fig 7 State Indices

The mean square enor is 179.62.

The PSNR = 25.62

A catectems

Fig 4 CABAC BINARIZER 0K

Fig 8 Mean square error

PSNR CALCULATION OF DECODED
IMAGE

-

The mean square emnor is 59.78.

o EE EECITEEETY
Fig 5 CABAC DEBINARIZER The PSNR = 59.36The mean square erroris 59.13

The PSNR = 30.40The mean square ermor is 30.43.
The PSNR = 30.45

oK
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Fig 10 Comparison between HUFFMAN and
CABAC

Table 2 Difference chart of HUFFMAN
and SBAC PSNR

TABL 3 DIFFERENCE CHART OF
HUFFMAN AND CABAC PSNR
DATA
RATE | Huffman | CABAC | Difference
0 315 325 1
0.2 37.2 37.7 0.5
0.5 41.98 42.45 0.47
0.8 445 45 0.5
1 45.7 46.6 0.9
1.2 46.9 47 .4 0.5
15 47.8 48.6 0.8
1.8 48.6 49.6 1
2 49.5 50.3 0.8
2.2 50.4 51 0.6
25 51.4 51.7 0.3
Average
of
difference 0.67

HUFFMAN
PSNR SBAC PSNR | DIFFERENCE
30.18 30.22 0.04
32.71 32.99 0.28
34.91 34.95 0.04
35.99 35.84 -0.15
37.47 37.53 0.06
38.1 38.01 -0.09
39.23 39.65 0.42
40.17 40.02 -0.15
41.41 41.15 0.26
42.42 41.49 0.93
AVERAGE
OF
DIFFERENCE -0.074

[8JCONCLUSION

However the comparative analysis of SBAC and
Huffman has been made in traditional researches.
But the result in case of SBAC and Huffman is
almost same. The CABAC is supposed to yield the
better results. However Huffman is lossless image
compression mechanism but in this research the
PSNR of Huffman and CABAC has been
compared. The proposed system has been found
better as compare to traditional image compression
mechanisms. This research has considered CABAC
based implementation of image. However there are
many researches in field of Image processing but
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thes have their limitations such as path delay. In
future work there is scope to implement complete
CABAC Algorithm over FPGA platform. Tradeoff
among high throughput and coding efficiency
might be complex operation in future
implementation.

[9]SCOPE OF RESEARCH

Image Processing systems are becoming popular
due to easy availability of powerful personnel
computers, large size memory devices, graphics
software etc. In the field which are related to
electrical and computer science engineering, image
processing is any form of signal processing. It is a
sort of entropy encoding used in the H.264/MPEG-
4 AVC and High Efficiency Video Coding (HEVC)
standards. CABAC is a lossless compression
method, as it is known that the video coding
standards used the CABAC. This work would be
considered best verified and simulated. It would
synthesize the pipeline-parallel CABAC decoding
mechanism using Matlab. It would be capable to
execute complete CABAC Algorithm over FPGA
platform as future work. Tradeoff among high
throughput might be the challenging operation.
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