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ABSTRACT: The basic goal of image data compression is to reduce the bit rate for transmission and storage while
either maintaining the original quality or providing an acceptable fidelity. JPEG is the one of the hottest topics in image
compression technology. JPEG is different because it is primarily a lossy method of compression. It converts the
spatial domain into frequency domain. It used DCT which provides the high compressed image. A new proposed PBO
based JPEG compression scheme is used to compress the images which helps to reduce the size of images. The method
uses four metrics such as peak signal to noise ratio, mean squared error, Entropy value & EPI factor value that
measured the performance to compare and analyze the results. The proposed model focuses on reducing the size of
image & time elapsed in compression with minimum distortion in reconstructed image and is practically implemented
using MATLAB 7.11.0 environment. The aim of compression is to achieve good quality compressed image making the
storage and transmission more efficient. The proposed method is implemented using some images. The implementation
of the PBO based JPEG obtains the higher PSNR value. The higher the PSNR value higher the quality of an image. The
higher PSNR is obtained for compressed image by PBO based JPEG compression as compared to JPEG Compression.
This shows that the PBO based JPEG Compression is better than JPEG technique for image compression.
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I.INTRODUCTION
Digital image processing is the use of computer algorithms to perform image processing on digital images. Interest in
digital image processing methods stems from two principal application areas: improvement of pictorial information for
human interpretation; and processing of image data for storage, transmission, and representation for autonomous
machine perception. Image compression systems are composed of two distinct structural blocks: an encoder and a
decoder.
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Functional Block Diagram of an Image Compression System
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As shown in the figure 1, the encoder is responsible for reducing the coding, interpixel and psycho visual redundancies
of input image. In first stage, the mapper transforms the input image into a format designed to reduce interpixel
redundancies. The second stage, quantizer block reduces the accuracy of mapper’s output in accordance with a
predefined criterion. In third and final stage, a symbol decoder creates a code for quantizer output and maps the output
in accordance with the code. These blocks perform, in reverse order, the inverse operations of the encoder’s symbol
coder and mapper block. As quantization is irreversible, an inverse quantization is not included. In a raw state, image
can occupy a large amount of memory both in RAM and in storage. Image compression reduces the storage space
required by an Image and the bandwidth needed when streaming that image across a network. The entire work of the
paper has been categorized in a sequence of sections. Section 1 introduces the basic fundamentals of Image processing,
Image compression and the techniques available for image compression. It also provides a view of the proposed
algorithm to be implemented in this thesis research work. Section 2 provides a comprehensive research literature on the
research carried out during the previous years. It opens a window to the grey areas where more work can be carried out
to optimize the quality of image compression. Problem Formulation has been discussed in Section 3. The problem has
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been derived from the comprehensive literature discussed in Section 2. The research work implementation has been
discussed in Section 4. This chapter provides information regarding the software and the technique used for carrying
out the implementation of the research work. Section 5 provides the results or conclusions and finally the future scope.

ILLITERATURE SURVEY

Wide research has been carried out in the past on image processing. Hanhart (2013) described, “Subjective evaluation
of HEVC intra coding for still image compression” demonstrates a significant improvement in compression efficiency
of High Efficiency Video Coding (HEVC) as compared to H.264/MPEG-4 AVC, especially for video with resolution
beyond HD, such as 4K UHDTV. One advantage of HEVC is the improved intra coding of video frames. Hence, it is
natural to question how such intra coding compares to state of the art compression codecs for still images. This paper
attempts to answer this question by providing a detailed analysis and performance comparison of HEVC intra coding
with JPEG and JPEG 2000 (both 4:2:0 and 4:4:4 configurations) via a series of subjective and objective evaluations.
The evaluation results demonstrate that HEVC intra coding outperforms standard codecs for still images with the
average bit rate reduction ranging from 16% (compared to JPEG 2000 4:4:4) up to 43% (compared to JPEG). These
findings imply that both still images and moving pictures can be efficiently compressed by the same coding algorithm
with higher compression efficiency. Hurtik (2013) “Image Compression Methodology Based on Fuzzy Transform” the
main objective is to develop an effective algorithm for image compression. They use both lossy and non-lossy
compression to achieve best result. Their compression technique is based on the direct and inverse fuzzy transform (F-
transform), which is modified to work with dynamical fuzzy partition. The essential features of the proposed algorithm
are: extracting edges, automatic thresholding, histogram adjustment. The article provides a comparison of our
algorithm with the image compression algorithm (JPEG) and other existing algorithms based on fuzzy transform.
Hagag (2013) corroborated in , “Multispectral image compression with band ordering and wavelet transforms” a new
compression technique aiming at reducing the size of storage of multispectral images and maintaining at the same time
the high-quality reconstruction is presented. An optimal multispectral band ordering process is applied before
compression, and then, the dual-tree discrete wavelet transform is used in the spectral dimension, and the 2D discrete
wavelet transform is used in the spatial dimensions. Finally, a simple Huffman coder is used for compression. Landsat
ETM+ images are used for experimentations. Experimental results demonstrate that the proposed technique has better
performance than JPEG, JPEG2000, SPIHT, and JPEG2000 with a 3D dual-tree transformation. Jeevan (2013)
concluded in the paper, “Performance Comparison of DCT Based Image Compression on Hexagonal and Rectangular
Sampling Grid” The advantages of processing images on hexagonal lattice are higher degree of circular symmetry,
uniform connectivity, greater angular resolution, and a reduced need of storage and computation in image processing
operations. In this work a comparison of DCT based Image compression on hexagonal and rectangular sampling grid is
performed. DCT based image compression is performed on both rectangular domain and hexagonal domain using
alternate pixel suppressal method. Mean Square Error and Peak Signal to Noise Ratio is considered for the performance
analysis. Compression on hexagonal domain gives better results compared to compression on rectangular domain. Ding
(2013) results described in the paper, “Two-Dimensional Orthogonal DCT Expansion in Trapezoid and Triangular
Blocks and Modified JPEG Image Compression” In the conventional JPEG algorithm, an image is divided into 8 by 8
blocks and then the 2-D DCT is applied to encode each block. In this paper, they find that, in addition to rectangular
blocks, the 2-D DCT is also orthogonal in the trapezoid and triangular blocks. Therefore, instead of 8 by 8 blocks, they
can generalize the JPEG algorithm and divide an image into trapezoid and triangular blocks according the shapes of
objects and achieve higher compression ratio. Compared with the existing shape adaptive compression algorithms,
since they do not try to match the shape of each object exactly, the number of bytes used for encoding the edges can be
less and the error caused from the high frequency component at the boundary can be avoided. The simulations showed
that, when the bit rate is fixed, their proposed algorithm can achieve higher PSNR than the JPEG algorithm and other
shape adaptive algorithms. Furthermore, in addition to the 2-D DCT, they can also use our proposed method to
generate the 2-D complete and orthogonal sine basis, Hartley basis, Walsh basis, and discrete polynomial basis in a
trapezoid or a triangular block. Sreelakshmi (2013) discussed in the paper, “Image compression using anti-forensics
method” A large number of image forensics methods are available which are capable of identifying image tampering.
But these techniques are not capable of addressing the anti-forensics method which is able to hide the trace of image
tampering. In this paper anti-forensics method for digital image compression has been proposed. This anti-forensics
method is capable of removing the traces of image compression. Additionally, technique is also able to remove the
traces of blocking artifact that are left by image compression algorithms that divide an image into segments during
compression process. This method is targeted to remove the compression fingerprints of JPJEG compression.
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111.PROBLEM FORMULATION

The Image Compression is of two types, lossy and lossless. Different researchers have put their work in the field of
compression. The research problem in this work is:

e To study the JPEG image compression & enhance the results for the lossy image

e To compare the results in terms of PSNR, MSE, Entropy and EPI with the implementation of JPEG

compression using Pollination Based Optimization (PBO).

PBO based JPEG Compression is a new technique using which the results of compression are expected to be far better
in comparison to the effective lossless Compression.
The purpose of this research work is to enhance the results for the lossy image and to compare the values of the results
obtained in previous research papers with the new proposed and implemented technique i.e. PBO. The problem taken
for this research work is divided into following objectives:

e Toreduce the size of compressed image.

e Toreduce the elapsed time of compression by using PBO.

e  Completion of above two objectives with minimum distortion in reconstructed image.

e  Comparing on the basis of parameters like PSNR, MSE, Entropy, EPI
The methodology focuses on the above four objectives which are helpful in improving the compression parameters and
are practically implemented using MATLAB 7.11.0 environment. In this methodology, Pollination based optimization
algorithm is used to optimize the compression and to form a new technique for image compression using PBO. This
algorithm provides better results as compare to previously implemented techniques.

IV.IMPLEMENTATION

JPEG uses a lossy form of compression based on the discrete cosine transform (DCT). This mathematical operation
converts each frame/field of the video source from the spatial (2D) domain into the frequency domain.

A perceptual model based loosely on the human psycho-visual system discards high-frequency information, i.e. sharp
transitions in intensity, and color hue. In the transform domain, the process of reducing information is called
quantization. In simpler terms, quantization is a method for optimally reducing a large number scale (with different
occurrences of each number) into a smaller one, and the transform-domain is a convenient representation of the image
because the high-frequency coefficients, which contribute less to the over picture than other coefficients, are
characteristically small-values with high compressibility. The quantized coefficients are then sequenced and loss-lessly
packed into the output bit stream. Nearly all software implementations of JPEG permit user control over the
compression-ratio (as well as other optional parameters), allowing the user to trade off picture-quality for smaller file
size. In embedded applications (such as miniDV, which uses a similar DCT-compression scheme), the parameters are
pre-selected and fixed for the application. The compression method is usually lossy, meaning that some original image
information is lost and cannot be restored, possibly affecting image quality. There is an optional lossless mode defined
in the JPEG standard; however, this mode is not widely supported in products.

The JPEG compression algorithm is designed to compress image files created using the Joint Photographic Experts
Group (JPEG) standard. JPEG files are inherently difficult to compress because of their built-in compression based on a
combination of run-length and entropy coding techniques. The JPEG compression algorithm works by first unwinding
this pre-existing compression and then recompressing the file using an improved method that typically results in a 20-
25% savings in space. The algorithm is lossless and reversible so that when the file is de-compressed. The original
entropy coding can be reapplied resulting in a bit for bit match with the original. The diagram shown in figure
illustrates the process:
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JPEG files are normally either JPEG File Interchange Format (JFIF) files or Exchangeable Image File Format (Exif)
files with the latter being used by most digital cameras. Both formats are based on the JPEG Interchange Format (JIF)
as specified in Annex B of the standard. The differences between the two are small, relating to a subset of markers. The
marker differences are inconsequential to the compression algorithm so both formats are readily supportedThe JPEG
compression algorithm supports the following image types:

. Baseline and extended (sequential) encoding
. 8 or 12 bits/sample

. Scans with 1, 2, 3 or 4 components

. Interleaved and non-interleaved scans

Before compressing a JPEG file its contents are validated. Validation is necessary because the JPEG algorithm requires
analyzing the structure of an image, thereby requiring unsupported or corrupt JPEG images be rejected.
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Also, validation ensures that the original file can be reconstructed exactly when decompressed. As part of the validation
process the metadata markers are parsed and verified. There are several markers required by the compression algorithm
and those not required are preserved. The primary marker that identifies a JPEG file, SOI (Start of Image), must be
found within the first 128 bytes of the file. All data preceding the SOI marker is considered unknown metadata. To
complete the validation process the image scans are decoded to ensure there are no errors with the entropy encoding.
After the last scan is decoded the EOI (End of Image) marker is parsed. Any data beyond the EOI marker is considered
unknown metadata. The algorithm design is shown in Figure below, which involves:

Step 1: Image Acquisition.
Step 2: Divide image into small segments through wavelets.

Step 3: Initialize PBO Parameters.
e a=1.2, A=0.9, D=1.2, N41.9, P=2,
Number of Plants = 8,
Number of weeks = 14,
Number of seasons = 8, (number of iterations)
Pollination weekly goal=[0.10 0.25 0.50 0.75 0.90 1.00]

Step 4: Randomly generate vectors.
e Forseason = 1 : number of seasons (iterations)
e For week = 1: number of weeks
e For k=1: number of plants

Step 5: Evaluate Reproduction Vector:

oo axD)  (GEap) <V

" (a+AxD) AP + NP

Step 6: Based on R, update number of seasons.
e Evaluate Error = Goal - R

Step 7: Based upon error update N, D, A

Step 8: Exit, if Error acceptable.
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In this proposed work, a sample was gray scaled and converted into size (128x128). Then divide image into small
segments using wavelets. Figure 4.5 shows the original image and segmented image. This segmented image is used for
further process of this proposed system.

1

Original Image & Segmented Image
Figure shows the original image & compressed image using our proposed PBO based JPEG compression technique.
The compressed image is less distorted using intelligent water drop system based JPEG compression scheme.

8 8

Original Image & Compressed Image
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This basic GUI design for Image compression is shown in figure

ey

GUI Design of JPEG Compression & Comparison
V.CONCLUSION & FUTURE SCOPE

The compression process of the original image consists of the applications of the transformations until the compressed
image is retrieved back. Table 5.1 shows some of the original images & reconstructed images after image compression
using PBO based JPEG Compression. A result from a comparative study of JPEG & PBO based JPEG compression
method is presented. The method uses four metrics such as peak signal to noise ratio, mean squared error, Entropy
value & EPI factor value that measured the performance to compare and analyze the results. The implementation of the
PBO based JPEG obtains the higher PSNR value. The higher the PSNR value higher the quality of an image. The
higher PSNR is obtained for compressed image by PBO based JPEG compression as compared to JPEG Compression.
This shows that the PBO based JPEG Compression is better than JPEG technique for image compression.

In the present work we have implemented the PBO based JPEG compression quite successfully. Still there is some
hope of improvement. If we can use more than two optimization algorithms together with more image samples for the
compression, the results could have been better as compare to single optimization algorithm. So, future work could go
on the direction of hybrid systems using more than one algorithm together.
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