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Abstract :The objective of compression is to chop back 

unconnectedness associate in nursing redundancy of the im-

age data therefore on be able to store or transmit data in a 

cheap kind. In applied science and knowledge theory, com-

pression is that the strategy of secret writing knowledge vic-

timization fewer bits than the primary illustration would use. 

Compression is helpful as a results of it helps trim the con-

sumption of dear resources, like disc house or transmission 

metric. Technological advances and so the arrival of cyber-

space, image files became one among the foremost common 

file kinds to be used and shared recently. but at the facet of 

their convenience, image files area unit generally huge, mak-

ing them powerful to store and transmit. To beat this Dual-

tree complicated riffle rework (DTCWT) may well be a rela-

tively recent sweetening to the distinct riffle rework (DWT), 

with necessary any properties. It achieves this with a redun-

dancy issue of alone ordinal for d-dimensional signals that's 

significantly not up to the undecimated DWT. Wavelet-

Based Counterlet Remodel (WBCT), is proficient of expedi-

tiously approximating natural pictures containing contours 

and oscillating patterns. additionally, we have a tendency to 

propose a brand new image committal to writing theme sup-

ported the projected rework employing a new set partition-

ing in stratified trees (SPIHT) rule that gives Associate in 

Nursing embedded code as a result of variations in  parent-

kid relations between the WBCT constants and  riffle coeffi-

cients, we have a tendency to develope Associate in Nursing 

detailed positioning rule for the WBCT constant in such the 

way that we have a tendency to might think about abstrac-

tion orientation trees that square measure kind of like the 

first SPIHT rule. Moreover to this remodel scalar quantisa-

tion technique is employed to eliminate the redundancies 

within the pictures. Finally, this method uses Improved set 

partitioning in stratified Trees (MSPIHT) for the economical 

encryption method Wavelet-Based Counterlet Remodel with 

scalar quantisation and MSPIHT square measure higher 

compared with surviving remodel techniques. 

  

Index Terms- WT, DWT, DTCWT, WBCT, MSPIHT algo-

rithm 

 

Introduction 
Natural pictures accommodates edges that square measure 

sleek curves and that can't be captured expeditiously by the 

riffle rework. Therefore, many new transforms are projected 

for image signals. The contourlet rework is one in every of 

the new geometrical image transforms, which might expedi-

tiously represent pictures containing contours and textures. 

This rework uses a structure kind of like that of curvelets, 

that is, a stage of subband decomposition followed by a di-

rectional rework. Within the contourlet rework, a Laplacian 

pyramid is utilized for the primary stage, whereas directional 

filter banks (DFB) square measure utilized in the angular 

decomposition stage. as a result of the redundancy of the 

Laplacian pyramid, the contourlet rework contains a redun-

dancy issue of 4/3 and thus, it should not be the optimum 

selection for image committal to writing applications. em-

ploying a three-band (three non-uniform bands) DFB, one 

will decompose the output of a DFB to a lowpass band and 2 

highpass bands. The lowpass band may be rotten any victim-

ization another three-band DFB with a information measure 

that's half the previous three-band DFB; therefore providing 

a radial decomposition on the directional parts Another ap-

proach is that the critically sampled contourlet (CRISP-

contourlet) rework, that is completed employing a one-stage 

non-separable filter bank. victimization similar frequency 

decomposition thereto of the contourlet rework, it provides a 

non-redundant version of the contourlet rework. Wavelet 

Transform (WT): relies on wavelets. It's accustomed analyze 

an emblem (image) into entirely totally different frequency 

components at different resolution scales (i.e. 

multiresolution). This allows revealing footage abstraction 

and frequency attributes at constant time.. 

 

Wavelet Transform (WT)  

Relies on wavelets. It's accustomed analyze an emblem (im-

age) into entirely totally different frequency components at 

different resolution scales (i.e. multiresolution). This allows 

revealing footage abstraction and frequency attributes at 

constant time.Mounted resolution limitation of STFT are 

going to be resolved by belongings the resolution t and f 

vary in time-frequency plane therefore on acquire 

Multiresolution analysis. The wave let rework in its continu-

ous (CoWT) kind provides a flexible time-frequency win-

dow, that narrows once perceptive high frequency phenome-

na and widens once analyzing low frequency behaviour. The 

wave transformation may well be a mathematical tool for 

decomposition. The riffle transformis kind of like a hierar-

chal sub band filtering system, where the sub bands area unit 

logarithmically spaced in frequency.The essential set up of 

the DWT for a two-dimensional image is delineate as fol-

lows. an image is initial rotten into four parts supported fre-

quency sub bands, by critically sub sampling horizontal and 
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vertical channels exploitation sub band filters and named as 

Low-Low (LL), Low-High (LH), High- Low (HL), and 

High- High (HH) sub bands as shown in figure  

 

  
Fig 1: Discrete Wavelet Decomposition 

 

Discrete Wavelet Transform (DWT) 
Is efficiently used in Image cryptography applications thanks 

to their data reduction capabilities. The multiresolution na-

ture of the separate ripple transform is tried as a sturdy tool 

to represent footage rotten on the vertical and horizontal 

directions exploitation the pyramidic multiresolution theme. 

Compression algorithms supported DWT provide high cryp-

tography efficiency for natural (smooth) footage, the stand-

ard DWT has three major disadvantages that weaken its ap-

plication. This dis- blessings unit diagrammatical as below: 

Lack of shift invariance: It implies that tiny shifts inside the 

sign can cause hit or miss modification inside the distribu-

tion of energy between DWT coefficients at whole com-

pletely different scales. it has been determined that the 

standard DWT is seriously underprivileged by the shift sen-

sitivity that arises from down samplers inside the DWT im-

plementation.  

Poor directional selectivity: Once the m-Dimensional trans-

form (m&gt;1) coefficients reveal entirely variety of feature 

orientations inside the abstraction domain, 

Absence of section Information: Section information is ef-

fective in many signal method applications like in compres-

sion and power live e.g. Fora elaborate valued signal or vec-

tor, its section is computed by its real and notional projec-

tions. Digital image may be a data matrix with a finite sup-

port in 2-D method the image with 2-D DWT can increase 

section size and adds section distortion. 

 

  
Fig 2: Method of compression theme 

As two DWT does not adapt to the numerous house frequen-

cy properties of images, the energy compaction it achieves is 

typically not optimum. However, the performance are im-

proved by selecting the transform basis adaptively to the 

image. 

 

Dual Tree Complex Wavelet Trans-

form (DTCWT)  
The DTCWT introduced by Kingsbury, is near shift-

invariant and provides directional analysis in 2-D and higher 

dimensions. A spanking new compression rule that is sup-

ported DT-CWT and SPIHT is presented. Approximate shift 

unchangingness, sensible directional property procedure 

efficiency properties of DT-CWT build it a good candidate 

for compression. A modified SPIHT rule is introduced there-

fore on extend its efficiency for compression. To raised pro-

tect the host choices and increase the strength of the water-

mark, the dual-tree advanced moving ridge remodel (DT-

CWT) is used. The main edges as compared to the DWT 

area unit that the advanced wavelets area unit near shift in-

variant that the advanced wavelets have separate subbands 

for positive and negative orientations. Normal dissociable 

real wavelets entirely have subbands for three whole com-

pletely different orientations at each level and cannot distin-

guish lines near 45 from those near −45. The Advanced 

CWT attains these properties by commutation the tree struc-

ture of the quality moving ridge remodel with a twin tree. At 

each scale one tree produces the necessary a region of the 

advanced ripple coefficients, whereas the alternative produc-

es the fanciful parts. necessary that everyone the filters in-

side the dual tree area unit real. Advanced coefficients en-

tirely appear once the two trees live combined. 

  
Fig 3: Dual Tree advanced moving ridge remodel method 

Flow 

 

Wavelet-Based Contourlet Remodel 

(WBCT) 

Its a construction just like the contourlet remodel. The pro-

posed WBCT achieves each radial associate degreed angular 

breakdown to an arbitrary scope and observes the property 

scaling law of breadth » length2 Compared to the same 

DFB-based non-redundant remodel, the WBCT will simply 
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be complete by using DFB on the moving ridge coefficients 

of a picture. Moving ridge and curvelet transformations area 

unit wide used remodel techniques to carry out compression. 

This studied work emphases on presenting a non-linear im-

age compression procedure that compresses pictures each 

radically and angularly. Wavelet-based Contourlet Remodel 

(WBCT) has the propensity to fairly accurate the natural 

images comprising curves and periodic patterns. Additional-

ly to this transformation scalar quantisation technique is em-

ployed to eliminate the redundancies within the pictures. 

Finally, this method uses Improved Set Partitioning in hier-

archical Trees (MSPIHT) for the economical cryptography 

method. Wavelet-based contourlet remodel with scalar quan-

tisation and MSPIHT area unit higher compared with surviv-

ing remodel techniques. The main advantage of wavelets is 

that it represents an outsized category of signals as a result it 

permits to spot roughly isotropic options in any respect spa-

tial scales and locations. so as to get a essential sampling, Do 

and Vetterli introduces the contourlet remodel which allows 

a distinct range of directions at every scale/resolution. 

 

Contourlet Transform 

Contourlet rework planned by Do and Vetterli in 2002 not 

solely has characteristics of multi-scale, time-frequency lo-

calization, however conjointly a high directionality and 

property. Contourlet give wealthy assortment of directions 

and shapes, thus it's more practical on capturing sleek con-

tours and geometric structures. 

 

(a) Wavelet (Moving ridge) (b) Contourlet  

 
  

Fig. 4: Comparison of Contourlet versus Wavelet (moving 

ridge) 

 

Importance of Wavelet-based Contourlets over Curvelets- 

Wavelet based mostly contourlets have the subsequent op-

tions that curve lets does not have – 

 1. The space-domain Multiresolution theme that presents a 

versatile refinement for the spacial resolution and therefore 

the angular resolution that is provided by contourlet con-

struction. 

 2. The iterated contourlet filter bank directs to succinctly 

supported contourlet frames whereas it will be simply seen 

with FIR filters. 

3. However, contourlets have a 2nd frequency partition on 

central squares instead of on central circles for curvelets. it's 

been outlined on rectangular grids.  

There area unit 5 terribly essential properties of image illus-

tration that area unit to be taken into thought.  

• Multiresolution: The illustration is extremely closely asso-

ciated with the image once multiresolution ranging from a 

coffee resolution to a better resolution 

 • Localization: Base parts ought to be in each spacial and 

frequency domain Scalarins. 

 • Critical Sampling: the frame or redundancies for the bot-

tom should be little that is formed by illustration.  

• Directional: totally different regions in smart illustration 

should have base components.  

• Anisotropy: to get the graceful contours in a picture, base 

components in illustration will have long shapes with totally 

different wide-length ratios 

The first 3 properties area unit possessed by moving ridge, 

whereas 1st four properties area unit possessed by ridge lets 

however contourlet possess all properties. The Wavelet-

Based Contourlet rework (WBCT) is employed to enhance 

the general performance of contourlet rework. it's chiefly 

used for rework of image secret writing. 

 

 
Fig. 5: Fundamental steps of the planned compression algo-

rithmic program 

 

 All these steps area unit invertible, thus loss less, apart from 

the Quantize step. Quantizing is that the method of reduction 

of the exactitude of the floating purpose values of the white 

corpuscle transforms. The input image is splitted into nu-

merous subbands and moving ridge coefficients (Haar) area 

unit calculated for every subband. The Laplacian pyramidal 

filter bank and directional filter banks applied for all the 

high frequency parts ,This mix of moving ridge rework , 

LFB and DFB together forms Wavelet based contourlet 

transform. Reallocation is completed to spot the position of 

the kids wavelets. The coefficients area unit encoded with 

SPIHT encoder. so a compressed kind of input image is ob-

tained. (Fig.6) 
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 Fig. 6: WBCT- Encoder 

 

The encoded image is given to the SPIHT decoder and every 

one the children wavelets area unit rearranged. currently 

inverse moving ridge based mostly Contourlet rework is 

applied to the decoded image. That is, within the 1st stage 

inverse DFB and inverse PFB is applied followed by inverse 

moving ridge rework within the next stage.Currently we tend 

to get a picture close to a similar because the input image. 

discover that the image is best reconstructed victimization 

contourlet transform than wavelet rework. (Fig.7)  

  

 
Fig. 7: WBCT- Decoder  

 

WBCT has 2 stages of filter banks. they're non-redundant 

and paper reconstruction. The transformation is with effi-

ciency approximating natural pictures containing contours 

and oscillators. Contourlet rework denote pictures consisting 

of contours and textures whereas it's one among the new 

geometrical image transforms. it's appreciate curvelets in a 

very manner that subband decomposition stage is followed 

by a directional rework. Laplacian pyramid is employed 

within the 1st stage whereas Directional Filter Banks (DFB) 

area unit utilized in angular decomposition stage. As 

contourlet rework has redundancy of 4/3 it's not appropriate 

for image applications. so as to boost the performance of the 

contourlet applied scientist, WBCT is including a MSPIHT 

algorithmic program to form associate degree embedded 

image applied scientist. In contour filter, the initial stage is 

applied by dissociable filter banks whereas the second stage 

is dead through non-separable filter banks. Within the 1st 2 

levels, straightforward quincunx filter bank alone is enough 

except for higher levels of the moving ridge decomposition 

another building block referred to as resampling is employed 

followed by the quincunx. As mentioned earlier WBCT have 

2 filter bank stages. 3 high pass bands admire the luteinizing 

hormone, metric capacity unit and HH bonds within the re-

work area unit obtained at every level U). DFB is applied 

within the similar variety of directions to band in a very giv-

en level (j). It's higher properties for 2nd functions than 

curvelet and moving ridge transformation. It won’t to deter-

mine a discrete-space construction as so it's computationally 

terribly effective. For compression, the applying of a compe-

tent illustration shows the compactness of the compressed 

file or the index entry for every image within the infor-

mation. This economical illustration will be earned through 

competent transforms and quick algorithms. because of dis-

sociable construction, 2-D moving ridge basis functions 

have supports on II squares. As a result, wavelets area unit 

superior at separating separation points as solely wavelets 

whose supports overlap with the separation curve manufac-

ture necessary coefficients. Once the separation curve is 

sleek, the potency of moving ridge will be increased by 

combining close coefficients, rather than treating every sig-

nificant coefficient severally as their positions area unit re-

gionally correlative. Therefore, it's seemingly to cluster a 

few a pair of j /2 close to moving ridge performs at the di-

mensions 2 –j into one basis function with a linear structure 

so its dimension is proportional to length sq. This grouping 

operation minimizes the amount of serious coefficients at the 

dimensions a pair of - j from zero (2j) to zero (2j/2). The 

method of grouping a ceaselessly valued input file, to as-

sortment of distinct valued output knowledge is named as 

division. the standard and ranging levels of image compres-

sion area unit achieved through by choosing totally different 

division levels. The individual constants in scalar division 

area unit assisted to be reworked to a quantal with the altera-

tion changes from constant to the coefficient. 

 

Scalar Quantization 

Generally, scalar quantization is employed for quantization 

approach.To create the quantization process 158 outlined 

higher than mathematically, allow us to contemplate a sup-

ply random X with a probability density function (PDF) of p 

(x). Suppose that we have tendency would like to quantize 

this supply with M decision intervals defined by the follow-

ing M + lend points bq, q = 0,1, ... ... , M, which are Re-

ferred to as call boundaries, and with the following M quan-

tized values, Xq, q = 1,2, ... , M, which are also called output 

values or representative values. A source sample value x is 

quantized to the quantization index q if and only if x falls 

into the qth decision interval Oq = [bq-v bq], so the opera-

tion of forward quantization is q = Q(x), if and only if bq-1 

� x <bq- The quantized value can be reconstructed from the 

quantization index by the following inverse quantization Xq 
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= Q-l(q), which is also referred to as backward quantization. 

Since the q is a function of x, the Xq is also a function of X 

and can be written as: X(x) = Xq = Q-l[Q(X)] 

This quantisation theme is named Scalar quantisation (SQ) 

because the supply signal is amount one sample anytime. 

Each and each computation together with quantisation step 

is carried get into two's complement type. when the quanti-

sation, the amount WBCT coefficients square measure al-

tered into sign magnitude representation before the encoding 

process. 

 

SPIHT Algorithm 
The SPIHT image cryptography rule was developed in 1996 

by same and Pearlman and is another lots of economical 

implementation of the embedded zero tree ripple (EZW) 

recursive rule by Shapiro. Developed a quicker and lots of 

economical image cryptography technology cited as Set Par-

titioning in stratified Trees (SPIHT).Some of the foremost 

effective results that acquire highest PSNR values for given 

compression ratios for an honest style of footage area unit 

obtained with SPIHT. To change the SPIHT someone there 

unit a pair of concepts for the SPIHT cryptography proce-

dures. First, among the initial SPIHT cryptography method-

ology, a lesser vary of bit planes space unit discarded for 

higher target bit-rates. Inversely, lots of bit-planes unit dis-

carded for lower target bit-rates. 

If we've an inclination to stand live able to make sure the 

association between the bit-planes and target bit-rates, we've 

an inclination to stand live able to straightaway discard the 

acceptable of bit-planes to know utterly all totally different 

target bit-rates. Second, at low bit-rates (implying that some 

bit-planes unit to be discarded), if a sub-band constant is 

slightly not up to 2n and significantly larger than 2(n 1), 

we've an inclination to ought to then regard the constant as 

being necessary, and one bit is employed to elucidate its 

significance. it's apparent that the choice LSB bit-planes 

don't seem to be coded and to boot the compression rate is 

improved. Once the wave transform is applied to a picture, 

the foremost rule works by partitioning the wave rotten into 

necessary and insignificant partitions supported the subse-

quent operate 

  

 
 

Where, Sn(T), is that the importance of a bunch of co-

ordinates T,  

 

Algorithm - Sorting pass and Refinement 

pass 

Sorting pass is performed on the list of insignificant sets 

(LIS), list of insignificant pixels (LIP) and additionally the 

list of nice pixels (LSP). The LIP and LSP embrace nodes 

that contain single pixels, whereas the LIS contains nodes 

that have descendants. The foremost vary of bits needed to 

represent the largest constant among the spatial orientation 

tree is obtained and elite as nmax. Throughout the sorting 

pass, those co-ordinates of the pixels that keep among the 

LIP unit tested for significance by mistreatment eqn. 2. The 

result, S,(T), is distributed to the output. People who live 

necessary area unit transferred to the LSP what is more as 

having their sign bit output. Sets among the LIS (which con-

sists of nodes with descendants will have their significance 

tested and, if found to be necessary, square measure re-

moved and divided into subsets. Subsets with one constant 

and set to be necessary square live facet to the LSP as an 

alternate they're reaching to be facet to the LIP. 

  

 
 

Fig 9: Sorting and Refinement pass theme 

 

During the Refinement pass, the ordinal most vital very little 

of the coefficients among the LSP is output. the worth of n is 

reduced by one and to boot the sorting and refinement passes 

space unit continual. This continues till either the specified 

rate is reached or n =0, and every one the nodes among the 

LSP have all their bits output. The latter case can end in 

nearly wonderful reconstruction of it slow interval. The sig-

nificance data is hold on in three ordered lists: LIS, LIP, LSP 

Each list entry is assumed by a coordinate (i,j); among the 

LSP the coordinate represents either D(i,j) or L(i,j). 

Throughout the Sorting path: Pixels is LIP tested and folk 

that becomes necessary space unit aspect to the LSP. _ Sets 

in LIS unit consecutive evaluated; necessary sets unit divid-

ed and new subsets unit facet to LIS, LIP or LSP. _ Pixels is 

LSP unit visited among the refinement pass. _Both encoder 

and decoder use a uniform rule. wise experiments have 

shown there is little to be gained by entropy-coding algo-

rithms output. _ there's maths dependence between signifi-

cance of adjacent pixels that may be exploited by using the 

adaptive arithmetic cryptography to extend cryptography 

potency. 
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The limitations of SPIHT formula area unit mentioned be-

low  

i) List formation have to be compelled to be altered owing to 

the approximation associate degreed ordinal level detail co-

efficients area unit organized inside the transform matrix in 

an passing all different order. 

 ii) Offspring's are recognized in associate degree passing all 

totally different format. therefore on rewrite the encoded 

knowledge, it's initiated at the idea of the binary tree and 

traverse down the tree until leaf node base is reached on the 

incoming bit sequence. 

Emblem is decoded anytime once the leaf node is reached. 

This procedure is continual until all the bit sequences inside 

the incoming imputer decoded. 

 Algorithm Formulation & Modified 

SPIHT 

The modified SPIHT algorithm is introduced throughout this 

analysis work to beat problems inside the SPIHT formula for 

photos with straight singularities beside curves and edges. 

the maneuver is as follows – Figure mentioned following 

details such as 

  

 
 

i) The image data is represented as intensity value of pixels 

in the spatial coordinates. 

ii) The wavelet-based contourlet transform is applied in the 

image matrix and obtain the coefficients of the image.  

iii)The coefficients are quantized using the algorithm, spe-

cially modified for WBCT transform.  

iv)In the SPIHT encoder any form of encoding is available. 

  

The list formations in Modified SPIHT is shown in figure. 

The list of contents in Modified SPIHT differs from normal 

SPIHT which is explained below 

 

 i) Normal SPIHT -LIP contains approximation coefficients 

with nth level detail coefficients. 

 ii) In Modified SPIHT -LIP contains 1stand 2nd again ap-

proximation coefficients with n coefficients. While LIS will 

have 2nd row which is n detail coefficient. 

 

  
 

The amount data contains of redundant data. The area for 

storing is wasted if the redundancies of the quantized data 

unit of measurement saved. Entropy secret writing is used to 

solve this issue. it is a loss less data compression approach 

that eliminates the redundancies within the quantity data 

whereas not any loss of data. Throughout this analysis work, 

before secret writing technique, reposition formula dis-

bursed. 

RESULT 
The results of the compression victimisation DWT and 

WBCT pictures are given within the tables one and tables 

two. The performance measures for numerous signals square 

measure evaluated by mean sq.error (MSE) as in equation 

(1) and peak signal to noise quantitative relation (PSNR) as 

in equation (2).  

 

    
------- (1) 

                                                                                                 

     ------------------- (2) 

 

CR=original image size in bits / compressed image size in 

bits, wherever M x N is that the image size and p is that the 

bits per picture element, x i,j is that the original image and x’ 

i,j is that the reconstructed image. 

This presented work focuses on an image compression algo-

rithm which uses an efficient transformation approach to 

examine the non-stationary phenomena. An efficient 

Counterlet based Wavelet Transform (WBCT) is used in this 

presented work by which more vital information about the 

image is focused in fewer coefficients while the less essen-

tial information about the image is distributed over several 

coefficients. 

 

CONCLUSION 
WBCT is new non-redundant transform and this presented 

work with new image coder based on the proposed scalar 

quantization and modified SPIHT. Scalar quantization tech-

nique removes spatial redundancies in images which are 

clearly observe during experimental results. Standard images 

like Lena, Rose and Cameraman are taken for experimenta-

tion. It is observed from the experimental results that the 

proposed WBCT approach outperforms the wavelet based 

scalar quantization image compression approach in terms of 
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Compression ratio and PSNR. It is clear from the perfor-

mance results of table (1), associated table (2) that the Com-

pression capability & PSNR of WBCT with an MSPIHT 

algorithmic program is superior than the DWT and DTCWT. 

 

TABLE 1: PERFORMANCE MEASURES: PSNR 

Images 

 

PSNR 

 

 

 

DWT         

 

DTCWT WBCT 

Lena 32.0166 54.2791 54.05 

Rose 56.7357 56.7603 69.47 

Cameraman 52.6128  55.5434 56.09 

TABLE 2: PERFORMANCE MEASURES: COMPRES-

SION RATIO 

 

Images 

 

Compression Ratio 

 

 

 

DWT         

 

DTCWT WBCT 

Lena 1.9001 6.5213 6.68 

Rose 0.4819 4.2187 4.56 

Cameraman 0.4472 2.9687 3.012 

 

Images Results: 

Reconstructed image- Lena 

 

DWT   DTCWT 

       

 
     WBCT 

 

Reconstructed image- Rose 

 

      DWT  DTCWT 

 

 
          WBCT 

 

 

Reconstructed image- Cameraman 

 

      DWT    DTCWT 

      

 
       WBCT       
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