
Abstract
Image segmentation is one of the most important steps leading 
to the analysis of processed data. Its main goal is to divide an 
Image into parts that have a strong correlation with Areas of 
the Real world contained in the Image .Image Segmentation by 
Mathematical Morphology is a Methodology based   upon the 
notions of Reconstruction and Gradient method of an Image. 
Reconstruction is a very useful operator for Image Filtering, 
Segmentation, and Feature Extraction.  In this paper a new 
Method is proposed based on the notion of regional maxima 
and makes use of Sequential reconstruction algorithm and 
Morphological Gradient .The present paper has two main 
sections, first is reconstruction of original Image from blurred 
Image by eliminating noise. Second is segment the Image by 
applying Morphological gradient method this method produced 
good result over conventional methods.
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I. Introduction
Reconstruction is a very useful operator provided by mathematical 
morphology [1, 2]. Although it can easily be defined in itself, 
it is often presented as part as a set of operators known as 
geodesic ones [3]. In this paper Reconstruction is applied for 
grayscale Images. 
Definition: Let A and B be two grayscale images defined on 
the same domain Da  and such that A ≤ B. The grayscale 
reconstruction ρa (B) of A from B is obtained by iterating 
grayscale geodesic dilations of B “under" A until stability is 
reached. The Formula is give below
  ρa(B) = ∨ n≥1∂a(n)(B).
 Similarly, the elementary geodesic erosion εa(1)(B) of grayscale 
image C ≥ A “above" A is given by

 εI(1)(B)=(BΘ C) ∨  A,  

where ∨  stands for the point wise maximum and BΘ C is the 
erosion of B by at structuring element C [4, 5]. The grayscale 
geodesic erosion of size n≥0 is then given by:
εa(n)(B)= εa(1) o εa(1) o ………o εI(1)(B).
We are now able to define the dual grayscale reconstruction 
in terms of geodesic erosions:
Definition for dual reconstruction: 
Let A and B be two grayscale images defined on the same domain 
D and such that A ≤ B. The dual grayscale reconstruction ρ*a 
(B) of mask A from marker B is obtained by iterating grayscale 
geodesic erosions of B “above" A until stability is reached:
 Ρ*a (B)=Λn≥1 εa(n)(B).

II. Methodology
In new proposed algorithm First we apply reconstruction 
algorithm on the original Image to eliminating the noise. 

Second we apply Morphological gradient method to segment 
the image
Many algorithms have been introduced for computing 
reconstruction in grayscale images. Up to now, the execution 
time is required by the known grayscale reconstruction 
algorithms make their practical use rather cumbersome on 
conventional computers. A new algorithm is introduced to 
bridge this gap. This is based on the notion of regional maxima 
and uses Sequential reconstruction algorithm [4].

A. Sequential reconstruction algorithm:
This algorithm reduces the number of scannings required for 
the computation of an image transform, sequential or recursive 
algorithms have been proposed [6]. They rely on the following 
two principles:
1) The image pixels are scanned in a predefined order, generally 
raster or anti-raster,
2) The new value of the current pixel, determined from the 
values of the pixels in its neighborhood, is written directly in the 
same image, so that it is taken into account when determining 
the new values of the as yet unconsidered pixels. 
Here, unlike for parallel algorithms, the scanning order is 
essential. This type of algorithm was first introduced for the 
computation of distance functions [6] and then extended to a 
number of morphological transformations [7, 8]. Among others, 
grayscale reconstruction can be obtained sequentially by using 
the following algorithm, where information is first propagated 
downwards in a raster scanning and then upwards in an anti-
raster scanning. 
Step 1:
 A: mask grayscale image 
Step 2: 
B: marker image, defined on domain of A: B ≤ A Reconstruction 
is    determined directly in B
Step3:
a) Scan Domain of A in raster order: 
       Let p be the current pixel;  
B(p) ← ( max{B(q), q ε NG+  (p)U{p} } ) Λ A(p)
  b) Scan Domain in anti-raster order:
       Let p be the current pixel;      
B(p)  ← ( max{B(q), q ε NG-  (p)U {p} } ) Λ A(p)
Step 4:  Repeat Step 3 until stability
This algorithms usually only requires a few image scanning 
(a dozen typically) until stability is reached, and is therefore 
much more efficient than the parallel algorithm. However, 
like several other sequential algorithms [9], it does not deal 
well with “rolled-up structures" (connected components in the 
binary case and crest-lines in the grayscale case)the sequential 
reconstruction of a rolled-up component may require several 
complete image scanning in which the value of only very few 
pixels is actually modified.

B. Morphological Gradients
Dilations or Erosions can be combined in many ways to create 
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more complex morphological operations that can solve a broad 
variety of problems in image analysis and nonlinear filtering 
[10,11]. Their versatility is further strengthened by a theory 
outlined in that represents a broad class of nonlinear and 
linear operators as a minimal combination of erosions and 
dilations.
Consider the difference between the flat dilation and erosion 
of an image f by a symmetric disk like set b containing the   
origin whose diameter diam (B) is very small:
Edge (f) = ).(/)()( BdiamBfBf Θ−⊕
If f is binary, edge (f) extracts its boundary. If f is gray level, the 
above residual enhances its edges by yielding an approximation 
to || ||f∇  which is obtained in the limit of equation as diam 
(b) -> 0. Further, thresholding this morphological gradients 
leads to binary edge detection.
The symmetric morphological gradient is the average of two 
symmetric ones[12,13]: the erosion f-( )Bf ⊕  and the 
dilation gradient (f .) fB −⊕  The symmetric or asymmetric 
morphological edge-enhancing gradients can be made more 
robust for edge detection by first smoothing the input image 
with Reconstruction  algorithm  combination of  Reconstruction  
and gradient methods gives better segmentation . this method  
is  computationally  more efficient and perform comparably 
or in some cases better than several  conventional schemes 
based only on linear filters.

III. Expermental Results
 In this work now turn to several experiments made with the 
algorithm    introduced   above. For all tests, in this study use 
a 8-neighborhood system of order1. For example in this study 
diffident cloth textures, bark textures, lincon and Monalisa 
Images are tested.      The experimental results are shown 
below. The results are better than gradient Images on original 
Images. All Images are 64X64 sizes. 

Monalisa

       
Fig. 1: Original Image              Fig. 2:  Gradient of Original

       
Fig. 3: Reconstructed Image  Fig. 4: Gradient of   
         Reconstructed Image

Lincon

    
Fig. 5: Original Image                      Fig. 6: Gradient of Original

  
Fig. 7: Reconstructed Image   Fig. 8: Gradient of   
    Reconstructed Image

Bark1

                  
Fig. 9: Original Image                  Fig.10: Gradient of Original

                  
Fig. 11: Reconstructed Image        Fig.12: Gradient of   
    Reconstructed Image

Bark2

                       
Fig. 13: Original Image             Fig. 14: Gradient of Original

               
Fig. 15: Reconstructed Image   Fig. 16: Gradient of   
    Reconstructed Image
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Bark3

  
Fig. 17: Original Image       Fig. 18: Gradient of Original

               
Fig. 19: Reconstructed Image        Fig. 20: Gradient of   
    Reconstructed Image

IV. Conclusion
The present study on Image processing is a collection of 
techniques that improve the quality of the given image in some 
sense. The techniques developed are mainly problem oriented. 
In this paper Morphological approach is made, the edges in the 
images are clearly marked and are better visible than that of 
primitive operations. The Reconstruction Algorithm described 
in present study has a potentiality to generate new concepts 
in design of enhanced Images. A new algorithm for image 
segmentation has been implemented using morphological 
transformations.  The gradient operator illustrates that it can 
be useful to consider edges as two-dimensional surface. This 
allows the combination of gradient direction and Reconstruction 
Algorithm is useful for extraction of phase regions. It does have 
much effect, when implemented on reconstructed Images. 
This algorithm has been tested on various images and verified 
the result.
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