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Abstract—In this paper “Level set framework” 

approaches using two geometrical constraints, 

containment and exclusion. Geometrical constraints 

apply along with distance constraint between the 

boundaries of a multi-region objects. Level set approach 

is a method that used to find out the distance between 

the surface and geometrical constraints, containments 

and exclusion are imposed on it. Final segmentation is 

depends on initialization as well as based on the local 

optimization framework, gives the optimizability, 

complexity in lower space(memory efficiency) and faster 

run time. Nevertheless, the result from validating our 

method on several biomedical applications showed the 

utility and advantages of this augmented level set 

framework (even with rough initialization that is distant 

fromthe desired boundaries).We also compared our 

framework with its counterpart methods in the discrete 

domain and reported the pros and cons of each of these 

methods in terms of metrication error and efficiency in 

memory usage and runtime. 
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I. INTRODUCTION 

Analysis of microscopic images plays an important 

role in studying diseases such as cancer. Biomedical image 

consist many regions and multiple regions, where each 

regions in biomedical images has s meaningful relation with 

other region such as interactions. For example, each cell in 

histology and microscopic images consists of cell 

membrane, nucleus and nucleolus, where the nucleolus is 

contained by cell membrane 

Image segmentation in biomedical has a variety of 

imaging applications such as therapy planning and delivery, 

computer aided diagnosis, computer aided interventions, 

and in the image analysis and quantification of histological 

data. Here ,this paper augment the level set formulation 

using geometrical constraints, containment and exclusion 

between different regions is the main focus, due to their 

descriptive power in compound object segmentation the two 

constrains have chosen. In biomedical image segmentation, 

level set based method is widely used for the purpose of 

computer vision because of their several advantages. 

Using of level set formulation in multi-region 

segmentation and to ensuring the objective function through 

optimization can improve the fidelity as well as ease of 

action of segmentation problem in multi-regions. 

First, spatial relationship approach are most 

commonly employed method for encoding spatial 

relationship between the objects [7], [3], [6], [8]. The 

drawbacks of the above method are does not handle the 

containment constraints. Atlas based segmentation; this 

method is used for encoding spatial relationship between 

the multiple tissue, anatomical structure or organs. 

Drawback of this method is limited to single objects 

instance. Atlas based segmentation is carried out only 

datasets of manually segmented images [2], [5]. 

Delong and Boykov proposed a method to encode 

geometric interactions, containments and exclusions 

between the regions. This method is based on the graph-cut 

approach and method is carried out in discrete domain, 

hence show that the availability of grid bias and large 

memory usage [4], [9]. 

In this work, introduce a concept of containment 

and exclusion between the regions of multi-region objects, 

based on the level set approach.  
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II. PROPOSED WORK

Fig. 1 Block diagram 

In image acquisition, image is taken from the 

source; the acquired image is represented in RGB format. 

For an image, RGB is a true color format, captured RGB 

image is three dimensional in nature in MATLAB, image 

size is similar to the element of a matrix is formed by each 

pixel. Given test image is converted from RGB to gray scale 

for the purpose of coming next phase of the system is 

carried out in two dimension images and which is 

constitutes of gray scale, to process the image in efficient 

manner the image should converted to gray scale. Gaussian 

filter is a gaussian smoothing filter used to blur the image 

and eliminate detail and noise and which provide color 

difference between object and background as well as 

increase the image contrast. Canny edge detector is used to 

find out the border of the each cell body without affecting 

the feature of the image as well as eliminating the noise. In 

digital image processing hough transformation is a feature 

extraction technique which mark the shape of each cell. 

Level set approach is using two geometrical constraints, 

containment and exclusion. 

Containment energy: containment is represented 

by A and B is the two regions, A region contains B region if 

B region is completely surrounded by A region, i.e.

A∩B=B. Containment energy represented in EC, [1] 

(1) 

Where i and j are the two regions, i contain j.  

Fig. 2 shows the Containment constraint between 

the two regions, that is attraction and repulsion between the 

red and green regions. 

Fig. 2 Containment constraint 

Exclusion energy: exclusion is represented by A and B 

regions completely excluded from each other, [10] i.e. 

.Exclusion energy is represented by 

(2) 

Where H(.) is the regularized Heaviside function Heaviside. 

Fig. 3 shows the i and j regions disjoint each other, [1]. 

Fig. 3  Exclusion constraint 

Table 1 shows the encoding matrix c created by encoding 

containment constraint and exclusion constraint in to matrix c. 

TABLE 1 encoding matrix c 

�onstraint Matrix c 

   i contains j 

i and j are disjoint   AND 

i and j have no constraint 
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Finally, to extend the regional energy term and to 

simplify the formulation is represented by 

(3) 

Where  and defining 

Combining equation (1), (2), and (3) the total 

energy formulation becomes, [1] 

(4) 

For the optimization, to minimizing  in (1) 

and derive the Euler–Lagrange equation for level set. 

(5) 

 Deriving the Euler–Lagrange equation for   

in (2), simplify the formulation becomes, [1]. 

(6) 

Where the term  is equal to 

one, only if, >0, i.e., is contained by, and is zero 

otherwise. 

To minimizing the regional energy term  in 

(3) becomes 

(7) 

III. RESULT 

The proposed method is used for segmenting spatially 

recurring multi-region objects, using level set approach with 

two geometrical constraints, containment and exclusion 

along with distance constraints.Fig 4.2 shows the result of 

energy value, We tested our algorithm on 20 histology and 

microscopy images and used the DSC to evaluate the 

performance of our method. We emphasize that in this 

experiment there was no need to initialize too close to the 

solution and we performed fully automatic initialization for 

almost all of the cases. Indeed, using the regions close to the 

image boundary was sufficient for initialization. However, 

to show the effect of the initialization on the results, we ran 

our algorithm starting from three different initializations 

Fig4.1 Blood cell detection 

Fig 4.2 Result of energy value 

the advantage of this method is 

• Metrication error: Due to continuous formulation, 

method is free from metrication 
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• Memory usage: Method that only finds a locally 

optimal solution, so that high memory efficiency 

• Runtime: This method used to segmenting 

microscopy images, therefore method uses small 

runtime 

Fig 4.3 : different segmentation steps of blood cells 

a) gray scale conversion b) edge detection c)d)e) 

WBC detection f) containment extraction 

• Initialization and numerical stability: While our 

method’s results depend on the initialization, so 

method gives high stebility 

Fig 4.4 : a)exclusion  b) containement c) exclusion 

of second WBC 

CONCLUSION 

In this work, we augmented the level set 

framework with two important geometric constraints, 

containment and exclusion, along with a distance prior 

for segmenting spatially-recurring multi-region 

objects. We showed that only adding the  containment 

and exclusion terms into the level set framework can 

improve the segmentation results in a number of 

applications, even when only a simple intensity/color-

based data term is used. As future work, we see two 

directions: adding more priors to further improve the 

descriptiveness of the objective function of the current 

framework as well as exploring ways to improve 

optimizability  while minimizing the effect on the data 

fidelity term.
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