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Abstract— In this paper, work is based on  computer based 

manipulating and analyzing a digital images. The proposed 

method is used wavelet transform, this transformation 

arrange orthogonal series of both imaginary and real values. 

In this paper we are proposes a two algorithms one is dual 

tree complex wavelet transforms (DTCWT), and second one 

is dual tree complex wavelet transform with orthogonal shift 

property these two methods used for image denoising. These 

wavelet transforms are used for effectively remove the 

noising methods. This paper presents a novel algorithm for 

impulse noise removal or reduction in images. Here we 

compare denoising of two wavelet transforms for best one to 

denoising in images and also improve the originality of the 

image is shown in proposed system experimental results. 

Then improve the Peak Signal to Noise Ratio (PSNR). 
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I. INTRODUCTION 

Image denosing is a challenging task in image processing 

applications. This technique is removes noise which is 

added in the original image. Image is always affected by 

impulse noise. Image quality may get disturbed while 

capturing, processing and storing the image. Noise is 

nothing but the real world signals and which are not part of 

the original signal. In images, noise suppression is a 

particularly delicate task. In this task, noise reduction and 

the preservation of actual image features are the main 

focusing parts. The wavelet transform provides a multi-

resolution representation using a set of analyzing functions 

that are dilations and translations of a few functions 

(wavelets). A denoising method is used to improve the 

quality of image corrupted by a lot of noise due to the 

undesired conditions for image acquisition. The image 

quality is measured by the peak signal-to-noise ratio (PSNR) 

or signal-to noise ratio (SNR). Traditionally, this is achieved 

by linear processing such as Wiener filtering [1]. Recently 

introduced Dual-Tree Complex wavelet can give best results 

in image denoising applications. 

II. DUAL-TREE COMPLEX WAVELET TRANSFORM 

Kingsbury developed the Complex Wavelet Transform 

(CWT) in order to solve certain problems that arise with the 

traditional Discrete Wavelet Transform (DWT), as well as 

other more advanced methods such as the Steerable Pyramid 

Transform (SPT) [2]. Similarly to the SPT, in order to retain 

the whole Fourier spectrum, the CWT needs to be 

overcomplete by a factor 4, i.e. there are 3 complex 

coefficients for each real one. The CWT is also efficient, as 

it can be computed through separable filters, yet it lacks the 

Perfect Reconstruction property. Kingsbury also introduced 

the concept of Dual-tree Complex Wavelet Transform 

(DTCWT), which has the added characteristic of Perfect 

Reconstruction at the cost of only approximate shift-

invariance [3]. Since the a full discussion on the Dual-Tree 

Complex Wavelet Transform would be too cumbersome, 

only a brief introduction the 2D variant of the DTCWT is 

given. The reader is referred to the the work by Selesnick et 

al. [4] for a very comprehensive coverage on the DTCWT 

and the relationship it shares with other transforms.   

 The 2D Dual Tree Complex Wavelet Transform 

can be implemented by using two distinct sets of separable 

2D wavelet bases, as shown below. 

 

 
 The following equations shows the relationship 

between wavelet filters h and g 

 
Where j is the decomposition level. 

 When combined, the bases give rise to two sets of 

real, two dimensional, oriented wavelets 

 

 

 
 The most interesting characteristic of such wavelets 

is that they are approximately Hilbert pairs. One can thus 

interpret the coefficients deriving from one tree as 

imaginary, and obtain the desired 2D DTCWT. 

III. RELATED WORK 

The main idea behind this work can be subsumed in a 

simple sentence: highly directional content is what conveys 

the largest part of information to the HVS. This statement is 

backed up by past research, such as the Retinex theory as 

well as the high-order gray-world assumption (alias gray-

edges) [4]. In particular, the local white patch effect 

described by Retinex comes into play when, for a given 

channel, the scanning structure samples a positive intensity 

change. For obvious geometrical reasons intensity changes 

of directional nature are are more easily crossed (or 

sampled) than point like structures such as noise. Following 

such idea, the proposed method revolves around the 

shrinkage of the real wavelet coefficients generated by the 

Dual Tree Complex Wavelet Transform, according to data 

directionality. Furthermore, since the human visual system 

is highly sensitive to changes in luminance [6], the 
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presented approach first converts the image in a space where 

chroma is separated from luma (such as YCbCr), and it 

operates on the wavelet space of the luma channel. While 

this may seem counter intuitive, since spray-based image 

enhancement algorithms usually operate per channel, the 

results show vast improvements without visible color 

artifacts. 

 The transform is an function of change image one 

forum into forum .it classified many types the one transform 

is wavelet transform main function of wavelet transform is 

real and imaginary values into orthonormal series in this 

transform used for specific applications. Compare to slant 

and haar transform the both algorithms are used for image 

denoising depend upon applications function of slant 

transform One shape image into another shape image using 

transformation the image horizontal or vertical shapes using 

mathematical representation. The wavelet transform is 

computed separately for different segments of the time-

domain signal at different frequencies. Multi-resolution 

analysis: analyzes the signal at different frequencies giving 

different resolutions [5]. Multiresolution analysis is 

designed to give good time resolution and poor frequency 

resolution at high frequencies and good frequency resolution 

and poor time resolution at low frequencies. Good for signal 

having high frequency components for short durations and 

low frequency components for long duration, e.g. Images 

and video frames This is a newly introduced technique of 

DWT. Orthogonal wavelet decompositions, based on 

separable, multirate filtering systems have been widely used 

in image and signal processing, largely for data 

compression. Kingsbury introduced a very elegant 

computational structure, the Dual-Tree complex wavelet 

transform which displays near-shift invariant properties. 

Other constructions can be found such as in Kingsbury 

pointed out the problems of Mallat-type algorithms. These 

algorithms have the lack of shift invariance. 

 In discrete wavelet transforms have four problems 

as follows: 1. Wavelets are band pass functions due to this 

wavelet coefficients is shows the oscillating nature 

singularities. 2. Even small shift cause the large changes in 

wavelet coefficients. 3. The processing of wavelet domain 

as thresholding and filtering causes artifacts. 4. Wavelet 

lacks the higher dimensions of images. These four problems 

in DWT can resolve by using complex wavelet basis 

function instead of real function basis function instead of 

real function basis function which is used in DWT 

transform. Due to using a complex scaling and wavelet 

function of the coefficients of this transform is called as 

complex wavelet transform. These two real wavelet 

transforms are use two different sets of filters. The two sets 

of filters are jointly designed so that the overall coefficients 

are jointly designed so that the overall transforms is 

approximately analytic. Let h0(n), h1(n) denotes the low-

pass/highpass filter pair for the upper FB, and let g0(n), 

g1(n) denotes the low-pass/high pass filter pair for the lower 

FB. 

IV. PROPOSED METHOD 

The image denosing means generally the threshold such as 

way that the information presents in image is preserved. 

Typical pipeline for image denoising using wavelets as 

shown in fig. 1. In the initial stage image can be 

decomposed noise corrupted image using multi resolution 

wavelet transform. 2. Calculate the soft threshold value in 

wavelet domain and apply to noisy coefficients. 3. Apply 

inverse wavelet transform to reconstruct image in spatial 

domain. The paper we proposed a new soft threshold 

algorithm using dual tree complex wavelet transform.  

 When wavelet transform is computed for varying 

sub bands, the first few coefficients posses the key 

information which can be used for denoising. The noise is 

estimated from the coefficient by posing it as an estimation 

problem. Assuming the coefficients are the product of a 

random process, the underlying noiseless distribution is 

estimated using robust estimator. Two problems have to 

address when such an algorithm is designed. What is the 

neighborhood of the handful of coefficients to be considered 

during the estimation process and how many coefficients 

would suffice the task. The algorithm mentioned below 

addresses these challenges by assuming an additive 

Gaussian Noise distribution on the data and adaptively 

chooses the number of coefficients and the neighbor-hood. 

 For each window size L x L compute the threshold 

as follows;  

A. Let θ is the noiseless coefficients and σ is the noisy 

coefficients.  

B. We want to minimize E{|| θ – σ||22} function where E{} 

is expected loss  

C. We can write expected loss as follows: 

1) E{|| θ – σ||22} = Ns + E{wavelet energy within 

window + gradient(wavelet energy within window  

2) Wavelet energy within widow =  

3) Noise parameter estimated from the noise content 

through median absolute deviation (MAD) 

estimation. We minimize this expectation function 

E {} through M-robust estimator. Thus the amount 

of denoising is controlled by local primitives of the 

image. 

 In this work we proposed a denoising algorithm on 

dual tree complex wavelet domain. For computing threshold 

we used spatial context information of noisy image. 

V. CONCLUSION  

In this paper we proposed a new method for denoising 

image noise by soft thresholding method using complex 

dual tree complex wavelet transform technique. The 

advantage of the proposed method is complex wavelet 

function which is motivated by complex wavelet transform 

function which is basis function of fewer artifacts for image 

reconstruction. The proposed method is used for high noise 

level compared to low level noise while compare in 

mathematical analysis. It was found that the use of DTCWT 

analysis is improved PSNR then compare to normal DWT. 

This improvement comes from near shift invariance and 

good directionality of coefficients.  
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