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ABSTRACT

The project proposes the seam based efficient image compression usi et transform and Lossy
encoding techniques. In mobile multimedia communications, image ing i 1ly required at the user
end. However, content-based image retargeting is with high co and is not suitable for
mobile devices with limited computing power. The work pr sentew" the incegasing
demand of visual signal delivery to terminals with arbitrar}ﬁsolutions, rden to
the receiving end. In this paper, the principle of seam ¢ i wavelet codec (i.e., SPIHT).

transform (IWT) is performed for the retargeted i
schemes, IWT coefficients here are grouped and

stream is then transmitted in energy descending or
for the spatial scalability without thwmine content; an image with arbitrary aspect ratio can

be reconstructed. Experimental res show that, for the end users, the rgceived images with an arbitrary

t while achigving high coding efficiency for transmission.
avelet Tra patial scalability.

resolution preserve important co
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INTRODUCTION
Image ComprA
ing a ZDFel array into a statically uncorrelated data set. The data

ot an abstract con t a mathematically quantifiable entity. If n1 and n2 denote the number
ying units in two sets that represent the same information, the relative data redundancy

t (the one Vrized by nl) can be defined as,

R,, of the first

1
fo=lmg
L —— (1.1)
Where C, called as compression ratio [2]. It is defined as
nl
Cp=—
n2 (1.2)

In image compression, three basic data redundancies can be identified and exploited: Coding redundancy,
interpixel redundancy, and phychovisal redundancy. Image compression is achieved when one or more of these
redundancies are reduced or eliminated.

The image compression is mainly used for image transmission and storage. Image transmission applications are
in broadcast television; remote sensing via satellite, air-craft, radar, or sonar; teleconferencing; computer
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communications; and facsimile transmission. Image storage is required most commonly for educational and
business documents, medical images that arise in computer tomography (CT), magnetic resonance imaging
(MRI) and digital radiology, motion pictures, satellite images, weather maps, geological surveys, and so on.

There are two types of image compression techniques.

®,

+ Lossy Image compression

¢ Lossless Image compression
Lossy Image compression

Lossy compression provides higher levels of data reduction but result in a less than perfect reproduction of the
original image. It provides high compression ratio.

p N
Lossy image compression is useful in applications such as broadcas televisions videoconferencing, and

facsimile transmission, in which a certain amount of error is an ache trade-m increased compression

performance.
/‘ L

Lossless Image compression e
A Ve, 4 04

. . \
Lossless Image compression is the only acceptable Mmducu V1des low comprgssmn ratio
techni

while compared to lossy. In Lossless Image compre are compo 0 relatwely independent
operations: Devising an alternative representation of the image in which it’s redundancies are
reduced and Coding the representation to eliminate coding redundaneci

Lossless Image compression is useful ih i 1naryﬁus1ness documents and
satellite images.

WAVELET APPROACH

Storage constrains and ba ms have necessitated the search for
efficient image compressi Itimedia applications where a reasonable
approximation to the ‘1gina1 sign , mpression is used. In the recent past, wavelet
based image com schemes ha i

provide compression rm techniques such as discrete cosine transform
(DCT). Consequently, t dard and FBI fingerprint compression system have

The still image com
higher compression rati
resolution and energy co

dern DWT based coders have outperformed DCT based coders providing
more peak signal to noise ratio (PSNR) due to the wavelet transforms multi-
ction properties and the ability to handle signals.
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Fig 1: Block Diagram
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The image to be compressed is transformed into frequency domain using wavelet transform. In wavelet
transform the images are divided into odd and even components and finally the image is divided into four levels
of frequency components. The four frequency components are LL, LH, HL, HH, and then the image is encoded
using SPIHT coding. Then the bit streams are obtained. The obtained are decoded using SPIHT decoding.
Finally inverse wavelet transform is taken and the compressed image will be obtained.

Seam Carving For Image Retargeting

The process allows the user to resize an image by removing a continuous path of pixels (a seam) vertically or
horizontally from a given image. A seam is defined as a continuous path of pixels running from the top to the
bottom of an image in the case of a vertical seam, while a horizontal seam is a continuous line of pixels
spanning from left to right in an image.

Algorithm implementation P N
The first step in calculating a seam for removal or insertion involyes calculatin gradient image for the
original image. The gradient image is a common image that i in both h ntal and vertical seam
calculation, and can be calculated either from the luminance channel V im: ted for.each of
the R, G, and B channels, then averaging the three gradient #mages.

N o

e M}rtical seam

Figure 34 adient imag e sobel operator was chosen for calculation of the gradient
i operators may be used.

1172 TP
Fig 3: Resized Image

The process can be repeated to remove a set of seams, horizontally or vertically and will result in an image with
reduced dimensions, but with the overall scene content intact. An example of this is included as Figure 7, where
the image was resized to 320x240 pixels, from 640x480 pixels and as can be seen, the resulting image will have
artifacts if a large number of seams are removed.
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PROGRESSIVIE IMAGE TRANSMISSION

After converting the image pixels into wavelet coefficient SPIHT is applied. We assume, the original image is

defined by a set of pixel values p, ;, where (i, j) the pixel coordinates. The wavelet transform is actually done to

the array given by,

c(i,j)=DWT{p(,j)}.

Where c (i, j) is the wavelet coefficients.

In SPIHT, initially, the decoder sets the reconstruction vector g to zero and updates its components according
to the coded message. After receiving the value (approximate or exact) of Mefﬁcients, the decoder can
obtain a reconstructed image by taking inverse wavelet transform, called asé*progressive transmission”.

I’ A |
p.j)=IDWTiclg); - F )
A major objective in a progressive transmission scheme is tg select the Wields

the largest distortion reduction-to be transmitted first. F election, w‘nean squarea-egror (MSE)
distortion measure
vy -
=— e numb image pixels. p, . is
N n . , LJ

the Original pixel value and p, ; is th

~ 1 .
D,s{p—p) =E“p—p

RESULTS AND DISCUSS ‘
Quality Measures For
A 4
The Quality of the regonstructed 1 is' measured interms ef mean square error (MSE) and peak signal to

<} Figure 1 —
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Original Image

Fig 4: Original Images

Where the sum over j, k denotes the sum over all pixels in the image and N is the number of pixels in each
image.
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From that the peak signal-to-noise ratio is defined as the rdtio between si nce on error
variance. By using the received side information Wn, the rec ted image with a different
resolution can be generated. ’
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‘ ‘ig 6: Energy Map Calculations

However, du DWT architecture, an SOT with scale DWT represents neighboring pixels in the original
image.
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Fig 7: Image by removing vertical seams
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If one vertical or horizontal seam is deleted, neighboring columns or rows of the original image are deleted
accordingly. Generally when PSNR is 40 dB or greater, then the original and the reconstructed images are
virtually indistinguishable by human eyes. In such a case, the retargeted size must be the integer times of 2"'L.

The PSNR between two images having 8 bits per pixel in terms of decibels (dBs) is given by:

2557
PSNR = 10 logye | ———
MSE

) Figure 6
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Retargeted Image

Fig 9: Retargeted Image
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Fig 10: Integer Wave Let T

!

Overhead of side information for 672 X 672 image reconstruction. We eam.see was

needed for the proposed Seam-SPIHT and CD-SPIHT in ¢ arison with -Seam. s that for
the Seam-SPIHT and CD-SPIHT, SC was performed_i or pillar ma d the number of seams are

much less than that of original image pixels. '
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11: Inverse Wavelet Transform

e positions of a seam are encoded from top (or left) to bottom (or right),
re required to identify the positions.
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Reconstructed Image

Fig 12: Reconstructed Image
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We would like to point out that, due to the alternative seam transmission order, one more bit is needed to
indicate the status of the first transmitted seam (i.e., vertical or horizontal seam). Considering each N X M input
image with L-scale DWT, the size of seam block unit would be 2" X 271, in this case, N/2"1 and M/2"1 (i.e., the
size of wavelet coefficients in the Low frequency sub band) positions are encoded in the first pair of vertical and
horizontal seams; then, for each new pair of seams, the number of positions needed to be encoded is reduced by
one.

CONCLUSION

This project presented to provide solutions for increasing the compression ratio with various quantization levels
and reduce the processing time based on seam carving technique followed by integer wavelet transform and set
partitioning in hierarchical tress coding. Also, the seam carving process was presented to retarget the image
corresponding to display set size. Here lossy embedded coding ie., spiht codi increase the CR and reduce
the information loss. In this project, performance will be analyzed thro the image quality after
decompression, compression ratio and execution time. The project cam be further nced by modifying the

transformation technique and encoding process to curvelet aWspiht al!ithm for improving the
efficiency of the technique. L N 2
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