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ABSTRACT:  

The work presented in this paper addresses the growing command of illustration signal delivery to terminal with uninformed resolutions, without 
grave computational trouble to the receiving end. In this paper, the attitude of seam carving is included into a wavelet codec (i.e., SPIHT). On 
behalf of each input image, block-based seam energy map is made to grown in the pixel domain and the curvelet transform is performed for 
the retargeted image. Unlike from the predictable wavelet-based coding schemes, curvelet coefficients here are grouped and encoded 
according to the resultant seam energy map. Finally, the bit stream is transmitted in energy sliding order. At the decoder side, the end user has 
the definitive choice for the spatial scalability without the need to observe the visual content; an image with arbitrary aspect ratio can be 
reconstructed. The simulation result will prove that proposal technique gives enhanced results compared to wavelet based image compression. 
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I.INTRODUCTION 

Digital image is defined as a two dimensional function f(x, y), 
where x and y are spatial (flat surface) coordinate, and the 
amplitude of f at any pair of coordinates (x, y) is called intensity or 
grey level of the image at that point. The playing field of digital 
image processing refers to handing out digital images by means of a 
digital processor. The digital image is collected of a restricted 
number of elements, each of which has a meticulous location and 
value. The elements are referred to as photo elements, figure 
elements, and pixels. Pixel is the term most commonly used. 

1.1 LOSSY IMAGE COMPRESSION 

Lossy compression offer advanced levels of information 
reduction however final result in an exceedingly but nice copy of the 
innovative image. It provides high compression magnitude relation 
lossy compression is useful in applications like broadcast TV, 
videoconferencing, and facsimile transmission, during which an 
exact quantity of error is associate appropriate trade-off for 
improved compression performance. 

1.2 LOSSLESS IMAGECOMPRESSION  

Lossless compression is that the solely acceptable quantity of 
information reduction. It provides low compression magnitude 
relation whereas compared to lossy. In lossless compression 
techniques ar composed of 2 comparatively freelance. Digital 
compression addresses the matter of reducing the quantity of 

information needed to represent a digital image. The underlying 
basis of the reduction method is removal of redundant information. 

From the mathematical viewpoint, this amounts to reworking a 
2nd picture element array into a statically unrelated knowledge set. 
the information redundancy isn't Associate in Nursing abstract 
conception however a mathematically quantitative entity. If n1 and 
n2 denote the quantity of info-carrying units in 2 knowledge sets that 
represent constant information, the relative knowledge redundancy 
[2] of the primary knowledge set (the one characterised by n1) is 
outlined as,            
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Where referred to as as compression magnitude relation [2]. It’s 
outlined as 
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In compression, 3 basic knowledge redundancies is known 
and exploited secret writing redundancy, lay picture element 
redundancy, and phychovisal redundancy. Compression is achieved 
once one or additional of those redundancies area unit reduced or 
eliminated. The compression is principally used for image 
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transmission and storage. Image transmission applications area unit 
in broadcast tv, remote sensing via satellite, air-craft, radar, or 
sonar, teleconference, pc communications, and facsimile 
transmission. Image storage is needed most typically for 
instructional and business documents, medical pictures that arise in 
pc imaging (CT), resonance imaging (MRI) and digital radiology, 
motion photos, satellite pictures, weather maps, geologic surveys, 
and so on. Image storage is needed most typically for academic and 
business documents, medical pictures that arise in laptop pictorial 
representation (CT), resonance imaging (MRI) and digital radiology, 
motion photos, satellite pictures, weather maps, earth science 
surveys, and so on. Some attainable application areas include: 
image archiving, Internet, net browsing, document imaging, 
photography, medical imaging, remote sensing, and publication. the 
most advantage of JPEG2000 over different standards, first, it might 
address variety of weaknesses within the existing JPEG. operations: 
(1) making an alternate illustration of the image within which its inter 
pixel redundancies area unit reduced and (2) writing the illustration 
to eliminate writing redundancies. Lossless compression is helpful in 
applications like medical unreal, business documents and satellite 
pictures. 

1.3 IMAGE COMPRESSION STANDARDS 

There square measure several strategies offered for lossy and 
lossless, compression. The International Standardization 
Organization (ISO) and consultatory Committee of the International 
phonephone and Telegraph (CCITT) square measure outlined the 
compression standards for each binary and continuous tone 
(monochrome and Colour) pictures. a number of the compression 
Standards square measure one. JBIG12. JBIG23. JPEG-LS4. DCT 
primarily based JPEG five. Moving ridge primarily based JPEG2000 
presently, JPEG2000 [3] is wide used as a result of, the JPEG-2000 
customary supports lossy and lossless compression of single-
component (e.g., grayscale) and multicomponent (e.g., color) 
representational process. additionally to the current basic 
compression practicality, however, varied different options square 
measure provided, including: 1) progressive recovery of a picture by 
fidelity or resolution, 2) region of interest writing, whereby totally 
different elements of a picture is coded with differing fidelity, 3) 
random access to specific regions of a picture while not the required 
to decrypt the complete code stream, 4) a versatile file format with 
provisions for specifying opacity data and image sequences, and 5) 
smart error resilience. thanks to its wonderful writing performance 
and lots of enticing options, JPEG 2000 includes a terribly massive 
potential application base. 

II. BACK GROUND REVIEW 

Seam carving for image retargeting: The process permits the 
user to size a picture by removing an eternal path of pixels (a seam) 
vertically or horizontally from a given image. A seam is outlined as 
an eternal path of pixels running from the highest to rock bottom of a 
picture within the case of a vertical seam, whereas a horizontal 

seam may be a continuous line of pixels spanning from left to right 
in a picture. 

III. Algorithm implementation 

First step in hard a seam for removal orstandard. Second, it 
might give variety of latest options not accessible within the JPEG 
customary.The preceding points crystal rectifier to many key 
objectives for the new customary, particularly that it should: 1) 
permit economical lossy and lossless compression inside one 
unified cryptography framework, 2) give superior image quality, 
each objectively and subjectively, at low bit rates, 3) support further 
options like region of interest cryptography, and a additional 
versatile file format, 4) avoid excessive procedure and memory 
complexness. beyond any doubt, abundant of the success of the 
first JPEG customary may be attributed to its royalty-free nature. 
Consequently, extended effort has been created to make sure that 
minimally-compliant JPEG- 2000 codec may be enforced freed from 
royalties. 

IV.WAVELET APPROACH 

Storage constrains and information measure limitations in 
communication systems have necessitated the look for economical 
compression techniques. For real time video and multimedia system 
applications wherever an inexpensive approximation to the first 
signal may be tolerated, lossy compression is employed. within the 
recent past, riffle based mostly compression schemes have gained 
wide quality. The characteristics of the riffle remodel offer 
compression results that surmount different remodel techniques like 
separate trigonometric function remodel (DCT). Consequently, the 
JPEG2000 compression normal and Federal Bureau of Investigation 
fingerprint compression system have adopted a riffle approach to 
compression.The riffle secret writing techniques is predicated on the 
thought that the co-efficient of a remodel that decorrelates the pixels 
of a picture may be coded additional with efficiency than the first 
pixels themselves. If the transform’s basis functions during this case 
wavelet- pack most of the necessary visual data into tiny range of 
co-efficient, the remaining co-efficient may be coarsely amount or 
truncated to zero with very little image distortion. The still 
compression, trendy DWT {based|based mostly|primarily based 
mostly} coders have outperformed DCT based coders providing 
higher compression magnitude relation and additional peak signal to 
noise magnitude relation (PSNR) thanks to the riffle transforms 
multi-resolution and energy compaction properties and also the 
ability to handle signals the last row (which becomes the (i,j)th 
pixel), saving the element location to be used in removal, then 
operating backwards by finding the minimum of the three 
neighboring pixels of (i,j) within the (i-1)’th row and saving that 
element to the seam path. This method is perennial till the primary 
row is reached, and ends up in the best insertion involves 
calculative the gradient image for the first image. The gradient 
image could be a common image that's utilized in each horizontal 
and vertical seam calculation, and may be calculated either from the 
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brightness channel of a HSV image, or calculated for every of the R, 
G, and B channels, then averaging the 3 gradient pictures. Figure 
three is enclosed as associate degree example gradient image. The 
sobel operator was chosen for calculation of the gradient image 
during this project, however different gradient operators is also 
used.Once the gradient image is calculated, successive step is to 
calculate the energymap image. The energy map image must be 
calculated on an individual basis for either vertical (Figure 4) or 
horizontal (Figure 5) seams, and additionally must be recalculated 
when each seam removal. it's calculated by the subsequent method 
for the vertical seam case (a horizontal energy image may be 
calculated victimization identical perform, wherever the input image 
is transposed): for every element (i,j) within the gradient image (see 
Table 1), the worth at (i,j) within the energy map is that the add of 
this price at (i,j) from the gradient image and also the minimum of 
the 3 neighboring pixels within the previous row, i.e. min((i-1,j-1),(i-
1,j),(i-1,j+1)), from the energy map. For i=1 (the initial row), the 
values within the energy map image square measure set to those 
within the gradient image, and for once the element (i,j) is on the 
sting of a picture, only (i-1,j) and either (i-1,j-1) or (i-1,j+1) square 
measure used looking on if (i,j) is on the proper or left edges, 
severally 

V.PIXEL INDICE 

Once the energy map is calculate, the technique to find the 
optimal seam is to first find the smallest amount value in thresholds 
for uniform noise in different subbands to weight the transform 
coefficients but no distinction made between coefficients belonging 
to different activity regions inside a subband. In this paper, the 
differing activity regions are used to assign perceptual weights to 
the transform coefficients prior to SPIHT encoding. 

A.progressivie image transmission 

Converting the image pixels into wavelet coefficient SPIHT 
[10] is applied. We assume, the original image is defined by a set of 

pixel values jip , , where (i, j) the pixel coordinates. The wavelet 

transform is essentially done to the array given by, 

)},({),( jipDWTjic =
Where c (i, j) is the wavelet coefficients.In SPIHT, initially, the 

decoder sets the reconstruction vector to zero and updates its 
elements in step with the coded message. once receiving the worth 
(approximate or exact) of some coefficients, the decoder will get a 
reconstructed image by taking inverse wave rework, seam, AN 
example of that is shown in Figure six. Once the energymap is 
calculated, the tactic realize to search out the optimum seam is to 
1st find the minimum worth within the last row (which becomes the 
(i,j)th pixel), saving the pel location to be used in removal, then 

operating backwards by finding the minimum of the three 
neighboring pixels of (i,j) within the (i-1)’th row and saving that pel to 
the seam path. This method is continual till the primary row is 
reached, and ends up in the optimum seam, an example of that is 
shown in Figure six. For the case of seam insertion (increasing the 
image size), a seam may be calculated on a given direction, and 
also the average of the 2 neighboring pixels on the seam may be 
inserted. If the required image size is to be accrued by N pixels 
during a given direction, the computation of {the 1st|the primary} 
Nseams to be removed on that direction should first be completed, 
and so averaged pixels ar inserted on every sequent seam, thus the 
limitation on the utmost increase in image size in my implementation 
noted earlier within the options and practicality section. This 
technique of conniving N seams is employed to avoid inserting 
pixels on a similar seam repeatedly. 

VI.PROPOSED CODING 

A. spiht coding 

The SPIHT technologist may be a powerful compression 
algorithmic program that produces associate embedded bit stream 
from that the simplest reconstructed pictures within the mean sq. 
error sense will be extracted at numerous bit rates. The sensory 
activity image quality, however, isn't sure to be optimum since the 
technologist isn't designed to expressly take into account the human 
sensory system (HVS) characteristics. in depth HVS analysis has 
shown that there square measure 3 perceptually important activity 
regions in associate image: sleek, edge, and unsmooth or careful 
regions. By incorporating the differing sensitivity of the HVS to those 
regions in compression schemes like SPIHT, the sensory activity 
quality of the photographs will be improved in any respect bit rates. 
Previous work to enhance the visual quality of embedded coders 

has applied simply noticeable distortionhave
 5µ = 2, 4µ = 2, 3µ = 

4, etc. Since the transformation DWT is unitary, all bits in an 
exceedingly row have a similar content of data, and also the best 
order for progressive transmission is to consecutive send the bits in 
every row, as indicated by the arrows in

 
)},({),(ˆ jicIDWTjip = called as 

“progressive transmission. 

c.Transmission of the coefficient values 

Let us assume that the coefficients are ordered according to 
the minimum number of bits required for its magnitude binary 
symbol, that is, prearranged according to a one-to-one mapping, 
Now, let us assume that, besides the ordering information, the 

decoder also receives the numbers nµ  corresponding to the 

number of coefficients such that
1

, 22 +<≤ n
ji

n c .  
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In the example of Fig. 1 we2.1.1) output ),( jiSn  ; 

2.1.2) if ),( jiSn = 1 then move (i, j ) to the LSP and output 

the sign of jic , ; 

2.2) for each entry (i, j) in the LIS do: 

2.2.1) if the entry is of type A then Output Sn(D(i,j ) )  

ifSn(D(z, 1)) = 1 then 

for each (k , I )∈ O(i,j ) do: 

outputSn(k, l); 

ifSn(k, I ) = 1 then add ( k ,l ) to the LSB and sign of jic ,  

ifS,(k, 1) = 0 then add ( k ,l ) to the end of LIP. 

if l(i, j ) # 0 then move (i, j ) to the end of the LIS, as an entry 

of type B, and go to Step 2.2.2); otherwise, removeentry (i, j ) 

from the LIS; 

2.2.2) if the entry is of type B then 

outputSn(L(2, J ) ) ; 

ifSn(L(I, j ) ) = 1 then 

add each ( k , I ) ∈ O(z, j ) to the end of the LIS as an entry of 

type A; 

remove(i, j) from the LIS. 

3) Refinement Pass: for each entry (i, j )in the LSP, except those 
included in the last sorting pass (i.e., with same n), 

4) Quantization-Step Update: decrement n by one Associate in 
Nursing attends Step 2Huffman committal to writing is an entropy 
cryptography formula used for lossless information compression. 
The term refers to the utilization of a variable-length code table for 
cryptography a supply image (such as a personality in a very file) 
wherever the variable-length code table has been derived in a very 
explicit manner supported the calculable likelihood of prevalence for 
every attainable worth of the supply image. it absolutely was 
developed by David A. Huffman whereas he was a hydrogen ion 
concentration.D. Student at Massachusetts Institute of Technology, 
and revealed within the 1952 paper "A technique for the 
development of Minimum-Redundancy Codes”. Huffman committal 
to writing uses a particular technique for selecting the illustration for 
every image, leading to a prefix code (sometimes referred to as 
"prefix-free codes", that is, the bit string representing some explicit 
image isn't a prefix of the bit string representing the other symbol) 

that expresses the foremost common supply symbols exploitation 
shorter strings of bits than area unit used for fewer common. 

 Fig.a) Original image  

Fig.b ) Gradient Image 

Fig .c) Energy map 
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Fig .d) Retargeted image 

Fig.e) Wavelet Decomposition 

Fig.f) Reconstructed Image 

VII. 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 lossless 
technique is combined with spiht coding to increase the CR and 
reduce the information loss. In this project, performance will be 
analyzed through determining the image quality after 
decompression, compression ratio and execution time. The project 
can be further enhanced by modifying the transformation technique 
and encoding process to curvelet and modified spiht algorithm for 
improving the efficiency of the technique.  
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