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Abstract – Medical imaging allows scientist and physicians to decide about life saving information 
regard to the human physiological activities. It plays an important role in the diagnosis, therapy and 
treatment of various organs, tumors and other abnormalities. There are more than 120 types of brain 
tumors; Brain tumors contain all tumors inside the cranium or in the central spinal canal. They are 
produced by an abnormal and uncontrolled cell division, normally either in the brain itself (neurons, glial 
cells (astrocytes, oligodendrocytes, ependymal cells, myelin-producing Schwann cells), lymphatic 
tissue, blood vessels), in the cranial nerves, in the brain envelopes (meninges), skull, pituitary and pineal 
gland, or spread from cancers primarily located in other organs (metastatic tumors). Any brain tumor is 
naturally serious and dangerous because of its invasive and infiltrative character in the limited space of 
the intracranial cavity 
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INTRODUCTION 

Brain tumors or intracranial neoplasms can be 
cancerous (malignant) or noncancerous (benign); 
however, the definitions of malignant or benign 
neoplasms differs from those commonly used in 
other types of cancerous or noncancerous 
neoplasms in the body. Its threat level depends on 
the combination of factors like the type of tumor, its 
location, its size and its state of development. 
Because the brain is well protected by the skull, the 
early detection of a brain tumor only occurs when 
diagnostic tools are directed at the intracranial cavity. 
Usually detection occurs in advanced stages when 
the presence of the tumor has caused unexplained 
symptoms. Image segmentation is typically used to 
locate objects and boundaries in images and should 
stop when the object of interest in an application 
have been isolated. 

Parametric snakes are described by an objective 
function that consists of three parts the internal 
energy of the snake, the image energy and external 
energies. One approach is to formulate the internal 
energy of the snake by using the (weighted) first and 
second derivatives of the curve. The first derivative 
term is indicative of the ―elasticity‖ of the snake, in 
that it penalizes points that move away from each 
other. The second derivative term is a measure of 

the stiffness of the snake, viz., how strongly it 
resists bending. 

The image energy term determine what features of 
the image the snake seeks, e.g., edges, lines and 
terminations. The image energy term is chosen so 
that it minimizes the energy at the features where 
the snake is expected to converge. For example, in 
a binary edge image, the pixel intensity can be a 
good term for the image energy. 

A snake is an energy minimizing parametric curve, 
C, represented by the vector v(s) = (x(s), y(s)), 
where x and y are coordinate functions of s, the 
normalized arc length. s[0, 1] is the parametric 
domain. in this paper we will be dealing exclusively 
with closed curves so C (0) = C (1). To conform to 
the boundary of an object it is placed in proximity 
to, a snake works by minimizing an associated 
energy functional. The energy functional 
associated with the snake can be viewed as the 
representation of the energy of the snake and the 
final snake corresponds to the minimum of this 
energy. A snake conforms to the boundary of an 
object by deforming its shape and moving through 
the spatial domain of the image until it reaches a 
location (theoretically the object‘s boundary) where 
its energy functional is at a minimum. 
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Compared with the original snake, the external force 
field on the image is constructed also as the negative 
of the external energy gradient, which is the distance 
from each point to its closest edge points in the 
image. The new external energy enables a large 
magnitude for the external force everywhere in the 
image. Thus, the distance snake has a large capture 
range, i.e., the initial contour can be located far away 
from the desired boundary if there are no spurious 
edges along the way. By using a finite element 
method, the deformable contour is represented as a 
continuous curve in the form of weighted sum of local 
polynomial basis functions. 

IMPORTANCE OF EDGE DETECTION FOR 
BRAIN TUMOR USING SNAKE ALGORITHM 

The goal of the Brain tumor image (fig. 1) was to 
determine which method could better segment 
tumor. The test images are at different sizes and 
resolutions. Included are also images with added 
noises (Gaussian, salt and pepper) corrupting the 
overall quality of the images Fig.1. Although these 
types of noise are normally modality dependent or 
not present due to the high quality of today‘s imaging 
devices, it is still interesting to show the performance 
of the methods in the presence of different types of 
noise. 

We add noise to images with Matlab program and 
noise density in salt & pepper is 0.05, the balloon 
snake is more insensitive to initial contour locations 
than the methods do not have pressure forces like 
the distance snake and GVF snake. This is due to 
the shape and edge strength of the desired 
boundary. 

Distance snake required a bigger initial contour (e.g., 
double and triple the initial contour radius) than 
others in order to catch the attraction forces from the 
edge points in all directions. 

 

Figure 1: (a),(b),(c) Brain tumor (c),(d),(e) images 
with noise 

The energy functional is defined as follows: 

 

 

Where Eint , E ext , E image and E con respectively 
denote internal energy, external energy, external 
image energy and external constraint energy [3]. The 
internal energy, E int, is calculated based on the 
shape and location of the snake and serves to 
preserve the continuity and smoothness of the 
snake. The external energy term, E ext, is 
composed of two terms: the external image energy 
term and the external constraint energy term. The 
external image energy, E image , is calculated 
using image information, typically the negative 
magnitude of the gradient of the image, and is used 
to drive the snake towards image features like 
lines, edge and subjective contours. 

The external constraint energy, E con, is an 
optional term that is responsible for forcing the 
snake away or towards any particular feature in the 
image. This optional term is defined by a user or 
some other higher level process. The expanded 
general form of the energy functional without the 
optional constraint energy term is: 

 

Where α(s) and β(s) are non-negative weighting 
parameters that control the snake‘s tension 
(elasticity) and rigidity (inability to bend). In most 
applications and for this paper they are treated as 
constants. From calculus of variations, the snake 
that minimizes the energy functional must satisfy 
the following Euler equation: 

 

In compact form: 
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The above equation can be viewed as a force 
balance equation: 

 

DISCUSSION 

The internal force discourages stretching and 
bending while the external force pulls the snake 
towards the desired image edges. Using these force 
terms, the deformation process of the snake can be 
viewed as an interaction of forces. 

 

Fig.2(a) segmentation of original image with 
balloon snake (b), (c)balloon snake segmentation 
in image with salt &pepper and Gaussian noise 

 

Fig. 3. (a)segmentation of original image with 
original snake(b),(c)original snake segmentation 
in image with salt & pepper and Gaussian noise 

 

Fig. 4(a) segmentation of original image with 
distance snake (b), (c) distance snake 

segmentation in image with salt &pepper and 
Gaussian noise 

 

Fig. 5 (a) segmentation of original image with 
GVF snake (b), (c) GVF snake segmentation in 
image with salt & pepper and Gaussian noise 

The method allowed for the inclusion of information 
from a good local edge detector. Internal pressure 
forces were introduced that allowed the snake to 
expand, allowing it to find the edges even when 
initialized within the Region of Interest (ROT). In 
addition to the above properties, the balloon force 
also allows the snake to pass through weak edges 
and actively seek the desired edge. 

CONCLUSION 

Image segmentation plays a central role in 
biomedical image processing. Tumor segmentation 
from MRI data is an important but time consuming 
task performed manually by medical experts. 
Automating this process is challenging due to the 
high diversity in appearance of tumor tissue, 
among different patients and in many cases, 
similarity between tumor and normal tissue. 
Parametric active contour method is one of many 
segmentation approaches. 
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