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Abstract 
 

In this work, Discrete Laguerre Wavelet Transform (DLWT) was used in the processing of images where they were divided into blocks 

and each block dimension is equal to matrix dimension obtained from DLWT. The concepts Peak Signal to Noise Ratio and Mean 

Squared Error were used. The examples used to prove the efficiency of the proposed method where good and convincing accounts were 

obtained. 
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1. Introduction 

A digital image is a rectangular array of dots or picture elements, 

arranged in m rows and n columns. The expression m×n is called 

the resolution of the image and the dots are called pixels [1], [2]. 

The importance of images is shown to be an important source of 

information through image processing technology [8], [9]. Digital 

image noise removal involves visual systems, electronics technolo-

gy [11], computer science and mathematical analysis. This science 

has a very complex edge, it can be used in many fields such as 

medicine and military systems [3], [4]. Most of the studies in the 

field of image treatment have been used many types of waveforms 

known as Haar or other, which has many qualities that qualify them 

to use in this field [10]. The current work is different from refer-

ences [5], [6] and [7], where the matrices used in image processing, 

larger dimensions, Arithmetic Peak Signal to Noise Ratio (PSNR), 

Mean Squared Error (MSE), which all were not discussed in the 

a f o r e  m e n t i o n e d  r e f e r e n c e s . 

2. Applied Method 

 
Our proposed method is known from the previous work to use 

Laguerre wavelets in image processing using Matlab program 

which will help us to build new algorithms that show the stages in 

which the image will be processed and then return to the original 

image without loss, which we will touch through the results be 

proved in subsequent paragraphs. 

2.1. Laguerre Wavelets  

The following family function [5]  
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Laguerre wavelet has four arguments k = 1, 2, …, n = 1, 

2, …, 12k , m is order for Laguerre   polynomials and  is nor-
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in (1).  Then we obtain the following equation
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    for k = 2.   

In equation (2), for M = 3 the six basis functions are given by 
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   An approximation function
    1,02Ltf    may be expanded as, 
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In equation (4), .,.  

denotes the inner product with weight func-

tion  twn
 on the Hilbert Space  0,1 .   If the infinite series in the 

above equation is truncated then equation (3) can be written as  
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where A  and  t are 12 1  Mk  matrices given by: 
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2.2. Laguerre Wavelets with its Coefficients 

 In this section, the coefficients of Discrete Laguerre   wavelets 

transformations (DLWT)C  will be employed and  displayed as 

matrix and derived from [5], [6] and [7]. Initially we use two di-

mensional matrix (8x8).  The following matrix is the coefficients 

of DLWT are obtained from convolution theorem: 
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 lgw1 is the matrix lgw with norm

2

1  (see [6]) 

















































000281.0014.0247.03.02.88.149.94.1

0002.0071.09.07.46.105.84.1

00012.03.04.207.71.74.1

0001.09.024.47.54.1

00002.012.22.44.1

0000071.08.24.1

0000004.14.1

00000004.1

1lg w

 

The above matrix will be used to process the reference.  The fol-

lowing example shows this conversion. 

Example 2.2.1   

The following image data illustrates above correlated pixels.       

The following sequence of values gives the intensity of 64 adja-

cent    pixels in a row of a continuous-tone image original signal 

(8x8 matrix) 

 

AR=randi(100,[8 8]); 

 



































59778768397857

511536087113916

115662682714656

2815841384793752

5152445823957435

99112226708473

9291165146444370

851066760747063

AR

 

 
    The matrix of transform image  

      RR=AR*lgw1; 

 



















































0.09.00.214.1113.10620.23781.2141242.581

0.07.03.130.354.6275.15899.168272.449

0.02.04.70.754.5656.15384.1681087.526

0.04.09.80.477.5310.14581.1704372.554

0.08.08.163.776.8290.19822.205694.610

0.03.13.257.404.8954.17562.1554016.519

0.04.13.292.1155.12845.27899.2464639.640

0.01.18.215.398.8395.18746.1910183.615

RR

 

The matrix of inverse  (CsDLWT)  

 

Lgv = inv(lgw1); 
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The following matrix shows the results of the example 2.2.1      

Inverse Matrix of AR2 = round (RR*  

 (ICsDLW)=AR 

 



































59778768397857

511536087113916

115662682714656

2815841384793752

5152445823957435

99112226708473

9291165146444370

851066760747063

2AR

 

ERROR = (AR-AR2) = 0 

The following program shows above matrices 

     Lgw1=(1/sqrt(2))*lgw; 

    ar=randi(100,[8 8]); 

rr=ar*lgw1; 

lgv=inv(lgw1); 

rr2=round(rr*lgv); 

d=ar-rr2 

 
ERROR = (AR-AR2) = 0 
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Through the above example, we can formulate the following algo-
rithm and Figure 1 shows the processing of algorithm 2.2.2. 

Algorithm 2.2.2   

Theoretical efficiency by using   MATLAB  

In put :- Matrix of . 

Out Put :- processing of matrix by using (  DLWT 

Step 1- Matrix of  Coefficients of  DLWT 

Step 2-  Matrix of  =AR 

AR=randi(100,[8 8]); 

Step 3- Transformation of the AR=RR. 

RR=AR*CsDLWT; 

Step 4- Inverse  (CsDLWT) . 

ICsDLWT =inv(CsDLWT); 

Step 5- Inverse Transformation of the RR2=AR. 

Step 6- Error of this process equal zero. 

End 

 

Fig.1: Transformation of DLWT level 1 

The similar process that was done in example 2.2.1             will 

apply it to a wider glossy and we get a good result which makes 

us consider our theory fast and suitable for the treatment of the 

image. 

 Example 2.2.3 

The following image data illustrates what can be done with corre-

lated pixels. The following sequence of values gives the intensities 

of 256 adjacent pixels in a row of a continuous-tone image. Then 

we obtained  

 

 ERROR = (AR-AR2) = 0 

Algorithm 2.2.4  

Theoretical efficiency by using MATLAB program. 

In put:- Matrix of . 

Out put:- processing of matrix by using(  (level  (2) 

(CsDLWT) . 

 

Steps:- 

 

1. Matrix of Co-efficient of  Laguerre wavelets Transform 

( ). 

2. Matrix of   =AR 

AR=randi(100,[16 16]); 

3. Transformation of the AR=RR. 

RR=AR*CsDLWT; 

Inverse  (CsDLWT) . 

ICsDLWT =inv(CsDLWT); 

4. Inverse Transformation of the RR2=AR. 

5. Errore of this process equal zero. 

 End 

 This program was represented in Figure 2.    

    
Fig. 2: Transformation of DLWT level (2) 

2.3. Image Processing By Using New Method 

 
   From the previous example, we found that the processing process 

using the Discrete Laguerre Wavelet Transform (DLWT) where we 

obtained the amount of error is equal to zero, which shows that our 

proposed method, is suitable for the use of image processing and 

the development of programs for using Matlab, where it is installed 

and ready to use for many of the usual waveforms such as Haar 

Wavelet and others as seen in many. 

 

The following Figure 3 shows that processing of the colored image 

converting to a gray image by using DLWT through MATLAB 

program. 

 

 
Fig. 3.: Processing of the colored image after converting it to a gray image 
using DLWT 

Example 2.3.1 

 

     In this example, we process the image (jpg) by using DLWT and 

the matrix (lgw1) of coefficient DLWT level (1) and level (2) by 
Matlab program.  

fn=uigetfile('*.jpg'); 

         im = imread(fn); 

 

This proposed method shown in the Figure 4. 

 

    Algorithm 2.3.2.  

    Image processing by  
    Discrete Laguerre wavelet  transform   (DLWT)   

    level (1)  & level (2).  

    Input :- gray image 

    Output :- processed gray image  
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Steps:- 

1. Load  color image and  converting it to a gray image  

2. fn = uigetfile('*.jpg'); 

3. im = imread(fn); 

4. Converting it to a gray 

5. Divided it to blocks every block has dimension ( ). 

6. Then we begin to process block on its own by using  

7. Discrete Laguerre wavelet transform  (DLWT)  

8. level (1) & level (2). 

9. Inverse Discrete Laguerre wavelet transform  (IDLWT)  

10. level (1) & level (2). 

11. End. 

 

Example 2.3.2 
 

 In this example, we use without ( .  The other part will be Nor-

malization The following example will show us that situation and it 

is a case normalization 

 

 

 

 

 

 

                

 

     

Fig.  4:. Processing of the gray image using DLWT 

 Example 2.3.3 

 
Here, we show the normalization. Figure  5  shows that the process of 

the gray image using Matlab and DLWT to normalize level 1 and 

level 2.   

 

 

      

  Fig. 5:. Processing of the gray image using DLWT normalized 

 

 Algorithm. 2.3.4 

 Image processing by Normalized Discrete Laguerre Wavelet   

Transform  (DLWT) level (1) & level (2). 

Input :- gray image . 

Output :- processed gray image  

 

Steps:- 

 

1.  Load  color image and  converting it to a gray image  

      fn=uigetfile('*.jpg'); 

      im=imread(fn); 

2.  Converting it to a gray 

3.  Divided it to blocks every block has dimension ( ). 

 

Then we begin to process block on its own by using Normalized 

Discrete Laguerre Wavelet Transform  (DLWT)  level (1) & level 
(2).    

4.  Inverse Discrete Laguerre wavelet transform (IDLWT)  level 

(1) & level (2). 

End. 

In the next section we will show the comparison between the  

original image and the processed image. 

            

   Peak Signal to Noise Ratio (PSNR) 

   PSNR=10*log10 (                                                                                                                                            

   Mean Squared Error (MSE), 

    MSE=   , where yxI , mis original 

signal and yxO ,  is after processing signal. 

Example 2.3.5 

 

In this example, we complete example 2.3.4 for calculate the value 

of Peak Signal to Noise Ratio. 

The Figure  6 shows the algorithm 2.3.4 level 1 and Figure 7 shows 

the algorithm 2.3.4 for level 2. 
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Fig .6: Discrete Laguerre Wavelet Transform (DLWT) Level (1) 

         
Fig. 7: Discrete Laguerre Wavelet Transform (DLWT) Level (2) 

Information Retrieving  

MSE =4.3096e-23 =4.3096*10-23 

PSNR=271.7864 

 3 .Conclusion 

In this work, the use of Discrete Laguerre Wavelet   Trans-

form was used and the image was processed Convincing re-

sults were obtained. The results obtained a clearer picture.  

Moreover, the original picture did not lose its original charac-

teristics. This was reached through Peak Signal to noise ratio 

and Mean Squared Error, where we concluded that the amount 

of loss is negligible. 
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