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ABSTRACT: - The machinery of identifying exclusive human topic comes under
Biometrics. The categorization of person is made to calculate and analyze one or more
inherent actions or physical structure. The CABAC is capable to do the encoding and
decoding of graphic applying MATLAB. CABAC is a lossless compression method, as it
is known that the video coding standards used the CABAC. These are especially for lossy
compression applications. CABAC has been determined very essential. The reason is that
it offers the better compression as compare to other entropy encoding algorithms. It has 9 "/702347856124
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been applied within video encoding. The proposed work would be efficient to verify, simulated as well as synthesize
the pipeline-parallel CABAC decoding process. This CABAC decoding process is on FPGA with the use of Matlab.
The path delay has been reduced by 62 percent and 73 percent nearly compared to the conventional process. The
path delay has been optimized by the proposed technique of memory by 1.98% and the slices are reduced by 7.14%.
As scope of research, the work would be efficient to do the implementation of whole CABAC Algorithm on FPGA
platform. In the future implementation, the tradeoff between high throughput and coding efficiency will be the

challenging task.
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[1] IMAGE PROCESSING

It is mechanism using which unprocessed images
received from cameras/sensors are stored over on
satellites. From last few decades a lot of Image
Processing method is developed. Out of these
methods most of them are developed for enhancing
images obtained from unmanned spacecrafts, space
probes and military reconnaissance flights. 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. In this an image is used as input.
An image can be photographs or frames of video.
The end result of image processing can be either an
image or a set of characteristics or parameters related
to the image. In most of the methods of image-
processing, image is considered as a two-dimensional
signal. Standard signal-processing techniques are
employed to it. Image processing usually refers to
digital image processing. But optical and analog
image processing is also available. The retrieval
process of graphics produces input graphics in first
place. It has been referred to as imaging process
Various image processing operations are as follows:

—

1. Euclidean geometry transformations such as
enlargement, reduction, and rotation

2. Color corrections such as brightness and
contrast adjustments, color mapping, color
balancing, quantization, or color translation
to a different color space

3. Digital compositing or optical compositing
also known as integration of multiple
graphics. It is basically utilized in film-
making to make a matte.

4. Interpolation, demos icing, and recovery of a
full image from a raw image format using a
Bayer filter pattern

5. Image registration, the alignment of two or
more images

6. Image differencing and morphing

7. Image recognition, for example, extract the
text from the image using optical character
recognition or checkbox and bubble values
using optical mark recognition

8. Image segmentation

High dynamic range imaging by combining
multiple images

10. Geometric hashing for 2-D object recognition

with affine invariance.

[2]CONTEXT-ADAPTIVE

ARITHMETIC CODING (CABAC)
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CABAC stands for Context-adaptive binary
arithmetic coding. It is a sort of entropy encoding
used in the H.264/MPEG-4 AVC [1] 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. These are especially for lossy compression
applications. CABAC has been determined very
essential.
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Fig 1 Binarization in CABAC

The reason is that it offers the better compression as
compare to other entropy encoding algorithms. The
reason is that require a larger amount of processing to
decode than the simpler scheme known as context-
adaptive variable-length coding (CAVLC). It has
been applied in the standard's Baseline profile.
CABAC is also complex to parallelize and vectorize.
Therefore the different kind of parallelism may be
coupled with its use. In HEVC, CABAC has been
applied in all profiles of the standard

[3] REVIEW OF LITERATURE

In this research the related researches to the CABAC
decoder also have been discussed.

Nehal Markandeya[1], Prof.Dr.Sonali Patil proposed
Image Compression using Huffman Coding.This
work is investigating image compression with the
help of block truncation coding. Research has
considered original block truncation coding, Absolute
Moment block truncation coding and Huffman
coding. Finally the comparison was performed in
these techniques.

—

M. Wahiba[2] did implementation of parallel-
pipeline H.265 CABAC decoder on FPGA. Ultra
High Definition Television is the full form of
UHDTV. It compels the extremely high throughput
requirement on video codec’s based on High
Efficiency Video Coding (H.265/HEVC).The critical
path delay has been made the optimization compared
to the serial process and the architecture is coded
with the use of VHDL language. The simulation and
synthesization has been made with the use of Xilinx
tools.

M. Wabhiba, et al [3] proposed the design and FPGA
implementation of residual data in HEVC CABAC
Encoder. In order to get a good cooperation in terms
of path-delay, speed and hardware resources some
optimization techniques has been accepted. Their
implementation of the HEVC CABAC encoder
processed forl.2 bins/cycle required only 478 of
slices. It has been done with a maximum frequency
of 134.885 MHz. for this purpose the high throughput
of 161.86 Mbin/s has been used.

In 2008, Detlev Marpe et al [4] wrote on efficient
representation. They also defined the coding of
prediction residuals. For this purpose, they has
proposed an efficient scheme for representation and
statistical coding which is conceptually based on the
previous work on context-based adaptive binary
arithmetic coding (CABAC).

In 2008, V. Sanchez, et al [5] discussed capable four
dimensional motions. It has been rewarded lossless
compression of modifiable volumetric medical image
information.

In 2008, A. P. Chandrakasan[6] stated the parallel
CABAC. It has been used for low power video
coding. A well known form of entropy coding is
referred as Context-Based Adaptive Binary
Arithmetic Coding. CABAC offers the high coding
capability yet has restricted throughput. It may
monitor to high operating frequencies. It results in
high power dissipation. This paper offers a novel
parallel CABAC system.

In 2009, V. Sanchez, et al [7] proposed the Novel
Lossless fMRI Image Compression. This novel is
based on Motion Compensation and Customized. The
researcher has validates their technique on actual
fMRI sequences of several resolutions. They also
make the comparison of efficiency to two state-of-
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the-art technique. The Quantitative outputs show that
their proposed method is efficiently outperforms
present state of the art with an average compression
ratio increament of 13 percent.

In 2009, Vivienne Sze et al [8] offered a high
throughput CABAC algorithm. They have used the
syntax element partitioning. Allowing the parallel
processing has become the rapidly essential for video
decoding. The reason is that the performance needs
regular to rise due to growing resolution and frame
rate requirements.

In 2010, E. Bezati, et al [9] discussed the RVC-CAL
DATAFLOW implementations. This implementation
was relevant to decoding that was based on MPEG
AVC |/ H 264 CABAC. Paper has explained
implementation of decoder for MPEG AVC as well
as CABAC entropy.

In 2011, F. I. T. Building [10] did research on one-
round renormalization. It was based on 2-bin / cycle
h 264 / AVC CABAC encoder.

In 2012, M. Preiss, et al [11] discussed the unified
and complexity scalable entropy coding mechanism.
This mechanism has been used for for video
compression.

In 2012, X. Zhu et al[12] wrote on binarization and
context model selection. This mechanism was
CABAC dependent on distribution of syntax element.
In 2013, P. Jaya krishnan[13] performed research on
a real time multi-bin cabac encoder. The objective of
research is to make ultra high resolution video.

In 2014,Yu-Hsin Chen et al[14] introduced 2014
MBIN / s deeply pipelined CABAC decoder. The
research was based on HEVC. This mechanism is
using a deeply pipelined architecture. Its objective
was to achieve a high clock rate.

In 2014 Y. Chen, et al [15] discussed a deeply
pipelined CABAC decoder. The objective of research
is to consider HEVC facilitating level 6.2 High-tier
Applications.

In 2009, W. Wang, et al [16] has introduced a
CABAC mechanism for accelerating.  This
mechanism is dependent over adaptive probability
estimation modification.

[5] OBJECTIVE

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.

[6] PROPOSED WORK

The process flow of proposed work is as follow:

1. Take image sample for compression.

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

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

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

5. The limitation of traditional work and
benefit of proposed work of traditional work
would be represented in this research.

START

\ 4

Take the sample graphics

N

Perform image compression Perform

using Huffman compression using

A v

Get the image quality Get the image quality

N\ v

Compare the image quality in both cases

A 4

STOP

Fig 2 PROCESS FLOW OF PROPOSED WORK

[71 MATLAB

MATLAB is known as Language of Technical
Computing. It is considered as a high-level language
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within interactive environment. Matlab enables us to
perform computationally tasks quicker as compare to
other programming languages such as C, C++, &
FORTRAN. Its Meaning is attached to 1x1 matrices.
These are scalars. In order to matrices within one row
or column there are vectors. MATLAB had different
ways to store numeric & nonnumeric data.
Operations in MATLAB have been designed to be
natural. Programming languages other than Matlab
work within numbers one at a time but MATLAB
offers to work within complete matrices quickly &
easily.

Characteristics of MATLAB

1. It is High-level language for technical
computing

2. It had development environment for
managing code, files, & information

3. It had Interactive tools for different
purposes such as iterative exploration,
design & to solve problem.

4. Matlab consist of Fourier analysis,
filtering, optimization, Mathematical
functions for linear algebra, statistics, &
numerical integration

5. The two dimensional & three
dimensional graphics functions have
been used to visualize information

6. Matlab is tools to build custom
graphical user interfaces

7. There are parcel of Functions to
coordinate MATLAB based
calculations including outside
applications inside dialects like C, C++,
Fortran, Java, COM & Microsoft Excel

[7] CONCLUSION

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 thes
have their limitations such as path delay. In proposed
work the path delay has been reduced by 62% and
73% approximately compared to traditional
mechanism. In future work there is scope to
implement complete CABAC Algorithm over FPGA

—
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platform. Tradeoff among high throughput and
coding efficiency might be complex operation in
future implementation.

[8] SCOPE OF RESEARCH

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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