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Abstract: For promoting tourism in the place of ancient sculptures we have to maintain the sculptures 
without any damages. Considering the damaged sculptures in every ancient places and reconstructing 
the sculptures .  Damaged sculpture images are taken as noisy images or data’s.  Constructing the 
damaged images into original image by comparing it with other images.  For this, colored images are 
converted into gray scale image to identify curves and shapes of image wavelet transform is used  for an 
unknown length position and orientation. Edge detection  using fuzzy is an approach where damaged 
sculpture which the curves are unknown are identified easily.   Collecting all the identical edge segments 
of images from fuzzy detection and the collection is called as ‘Beam lets’. By taking the collection of 
beam lets which is un known quantity of results are calculated using maximum posteriori method. 
Maximum Likelihood Estimation (MLE) is used for estimating unknown quantity and to obtain a point 
of estimate of unobserved data to employ optimization results for this a prior knowledge of related 
event is needed to estimate. 
 
Keywords: Wavelet, Fuzzy, Beamlet, Segments, Edge Detection, Maximum Likelihood Estimation, 
Optimization. 

 
Introduction: This work is based on Indian temples .  From the Indian History many kings ruled our 
country due to their faith in god and remembrance .  Ancient kings promoted hindu culture, it contains 
religious beliefs and rituals.  According to the Indian tradition of architecture temple and town are 
related in conception.  Pithapada mandala was used by the Vidhyadhara who designed the plan of 
temples.  There nine square each square represents the entire universe.  The study of each and every 
deities comes within a branch called “Iconography”  which consists of identification of images based on 
certain mythologies associated with them.   Every temple covered with elaborate sculpture and 
ornament that form a fundamental part of its conception.  Due to natural calamities such as rain, fog, 
tsunami, storm, contaminated pollution in air due to this sculptures got ruined.   For promoting tourism 
in this places of ancient sculptures renovation is needed.  Damaged sculptures are taken as images it is 
treated as noisy.  
 
This work is to reconstruct damaged images make into a new one for this photograph had been taken 
from temples the color image should be converted into gray scale where we can view a clear damaged 
part of image.   
 
Objective of Study: To make similarity between images. 
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Literature Review: According to “Multiscale scientific computation” work  Achi Brandt[1]
. A problem 

can be discretized using partial Differential Equation.  He used wave/ray methods for solving complex 
problem.  Monte-carlo method using in image processing for edge detection and picture segmentation.  
Bjorn Enquist and Olof Runborg

[2]
 in their work “Wavelet based numerical homogenization with 

application” it is a technique for approximating multiscale differential equation, in his work discrete 
operator is represented in wavelet subspace and projected onto a coarser subspace.  This is used for 
deriving of effective equation for a non linear problem.  The work of David C. Donogo and Xiaoming 
Huo

[3]
 in their work “ Beamlet And Multiscale Image Analysis” in which line segments play a role, to the 

role played by points in wavelet analysis here five key components were used Beamlet Dictionary 
organized collection of line segments.  Beamlet transform of an image is the collection of integrals over 
each segments in the beamlet dictionary.  The graph structure with pixel corners as vertices and edges 
he used beamlet algorithm which are able to identify and extract beamlet and chain of beamlets.  By the 
work of K.Srinivasan

[4]
 et al in their work “Estimation of Boundary regions for images using contour 

based model” calculated probability density function for the images. 
 
Methods: Transformation are used to change an image in a certain domain to another domain so as to 
speed up processing (or) to improve the result of accuracy of further processing steps as the image.  
Wavelet Transform is used to see the pattern  that are not clear in the original signal taking the three 
types of images for matching mentioned in the figure 1 these three images have different type of posture 
first one is broken by comparing the two image to replace the broken . 
 

   
Figure 1: Nandhi Images for Matching 

 
Consider the pattern x(0),x(1),x(2) of figure 1 original image and transformed into y(1),y(2),y(3) .  A 
wavelet transform is a way of breaking down a high-resolution signal into two parts:  a low-resolution 
approximation part and a part that shows the details about what changed.  It does this in a way that 
allows us to recover the original from the approximation.  Wavelets consists of energy continuous 
function in the function space represented as linear combination of basis function  

F(t) = ∑j,k  bj,k Wj,k(t) ----   eqn (1) 

Where  Wj,k(t) are constructed from single wavelet which starts at time t = 0 and ends at time t = N. 
Basis of single wavelet can be constructed by applying amplitude(translation) and scaling(time).  
Therefore continuous  wavelet transform can be worked out by using the formula 
C(T,S) = 1/ √S ∫f(t).Wj,k(t – T/s) dt------eqn(2) 
1/ √S  is said to be normalization constant 
Wj,k(t – T/s) is said to be mother wavelet 
 

   
Figure 2:  Wavelet Transform of Nandhi Image 
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In the above figure represents the first level decomposition and images are divided  into four type1. 
Approximation level 2. Vertical level 3. Horizontal level 4. Diagonal level each each pixel are divided.  
From the above image the pixels are arranged in an away the rows are taken from top to bottom and 
columns from left to right.  Image pixels are denoted by row i and column j and reconstructed image is 
denoted W

’
(i,j). 

LL HL 

LH HH 

 
LL : Upper left quadrant consists of all coefficients which were filtered by the analysis h

’
 along the rows 

and then filtered using corresponding column 
 HL : Lower Left and Upper right were filtered along rows and columns 
LH : blocks contains vertical edges and HL : horizontal edges. 
HH: Lower right quadrant along with the upper left quadrant 
With the use of analysis of high pass filter. 
 

Table 1: Magnitude and Orientation of Images 

Images 
Original 
(range) 

Transformed 
(range) 

Magnitude 
&   

orientation 

Time 
(Secs) 

1 50 - 250 150-200 119 26 

2 50-  150 150-200 122 24 

 
Beamlet Transform: Multiscale beamlet transform is used for edge detection.  Beamlet transform is 
used to extract edges, ridges and curvilinear objects in digital images.  These transforms are beyond the 
wavelet transform in the sense they retain not the location and scale but also directional information 
which is essential in the image and not retained in the wavelet analysis.   
Beamlet transform is the collection of line integrals of the image along beamlets.  Beamlet transform of a 
digital image is the sum of the grayscale values of pixels on the beamlet whole beamlet transform of the 
image is 
T(b) = ∑(i,j) E b p(i,j), bεB ……………….eqn(3) 
Where p(i,j) is the grayscale value of pixel(i,j) on beamlet b; 
 

    
Figure 3: Beamlet Transform of Nandhi Images 

 
From the above figure a polynomial curve can be derived that the beamlet transform can have edges of  
various lengths in the pixel scale.  The above diagram makes a small turns which is possible for making 
paths in the beamlet in the polynomial curve.   From the above image consists of a straight line with 
straight segments with little turning between pieces.  From the both diagram we have directional 
accuracy of polynomial curve deriving from the nearest neighbor makes many small turns which is our 
ultimate goal a curve deriving from the beam gives a high degree of directional faithfulness. 
To avoid uncertainty in the image it is adopted for maximization of mutual information.  Shanon 
entropy of x is defined as  
H(x)  = ∑xεχ  p(x) . log p(x)………eqn(4) 
Where p(x) is the probability function of x 
 Log p(x) information associated with a single occurrence. 
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According to K.Srinivasan et al
[4]

  used entropy for the boundary point value here we are using for 
entropy to avoid the uncertainty for the matching. 
 

 

 

 
Figure 4: Entropy of Three Nandhi Images 

 
Fuzzy C-Means: To make exact and highly relevant matches a fuzzy search process is needed. A fuzzy 
search is done by means of fuzzy matching program.  Fuzzy c-means clustering technique is used to 
measure of similarity of observation.  This technique belongs to the family of fuzzy logic it attempts to 
partition a finite collection of n elements X = { x1,x2,….xn} into a collection of k clusters C = { c1,c2,…..ck} 
by associating each gene with all clusters through a real values vectors of indexes. 
Fuzzy logic based image segmentation is fuzzy rule based approach where heuristic knowledge is 
modeled in the form of fuzzy rules. 
 

 
Figure 5: Clustering using Fuzzy C-Means 

 
The above diagram shows the clustering of each and every segments of nandhi image using fuzzy c-
mean.  The collection of each and every portion is made into k-clusters. 
 
Principal Component Analysis: It is used to reduce a complex data into lower dimension from higher 
one and to reveal some hidden and simplified structure.  Taking a bivariate graph with x axis as Eigen 
values and rate of cumulative sum of variance in the y axis  
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Figure 6: PCA for fuzzy images . 

 
Above graph shows coincidence of discrete variable with different  cumulative sum and eigen values that 
coincide at one point it shows the similarity of images in two data sets. 
 
Optimization: For making best choice of images optimization is needed.  Discrete optimization 
contains three parameters (S,f,Ω) . K.Srinivasan et al[4]

  calculated probability density function 
of a continous random variable at given sample value it shows the steady state of variables and range 
taking probability value and mean value as parameters normal probability density function reaches its 
peak range which has significance 
 

 
Figure 7: Normal Probability Density Function 

 
For estimating the parameters of  given data maximum likelihood estimator is used to estimate the best 
data advantage of using this estimation is asymptotic property.   
 
To use the likelihood function PDF characteristics experimental observables that corresponds to the 
data.  Measuring the values x1,x2,x3……xn of n random variables and PDF models depends upon unknown 
parameter  
 
For estimating the probability Π of getting similar type of images 
Taking ten similar type of images by converting into gray scale image consider n = 10.  Probability of 
obtaining the sequence of  collecting data – function of unknown parameter Π.  Probability(data 
/parameter) = pr(1101110011)/Π 
1 represents the similarity 0 represents non similarity 
 Π* Π(1-  Π) Π Π Π(1-  Π) (1-  Π)Π*Π = Π

7
*Π((1-  Π)

3
 

 By using the likelihood formula 
 L(i) = exp(-sum(x – range(Ai) * ^2)/(2*s(^2)) ….eqn(5) 
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Table 2: MLE  Values 
 

N L(Π/data) 

1 0.0021 

2 0.0041 

3 0.0073 

4 0.0118 

5 0.0229 

6 0.0298 

7 0.0293 

8 0.0260 

9 0.0021 

10 0.0041 

 
The MLE values lies in between 1.3 and parameter value A  = 1.5 
 

 
Figure 8: MLE Graph 

 
Discussion: Based on the results of a comprehensive assessment it was found that the centered image 
of nandhi of Figure 1 can be set to the first image.  Various types of tests are implemented and good 
results are seen from the tests.  The emphasis should be done like this to check the similarity of images. 
 
Conclusion: In our work, a thorough examination of the images are done using various transform  and 
the assessment of the probability and the degree of impact of the risk and uncertainty conditions  
 Which are worked using Maximum likelihood function are required for matching images and 
development of restoration. 
This method is used for finding similarity of images. 
 
Future Work: The work can be extended using machine learning process this work can be used in the 
Archeology Survey of India for calculation of broken images. 
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