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ABSTRACT
Ambiguity presents in many medical images. Correct locations and boundaries of images gives meaning full information
always and that information is used by physicians for diagnosis purpose which makes their analysis much easier. So
there are many segmentation algorithms are used for image segmentation such as active contour model, clustering,
saliency detection, Region Growing, Thresholding etc. This paper discusses some segmentation methods developed by
different researchers.
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INTRODUCTION
According to the curve representation, there are two active contour models: parametric models and geometric
models. According to the energy, there are two main categories of active contour models: edge-based models
and region based models. CV model has good segmentation result for the object with weak boundaries but
often has erroneous segmentation for intensity inhomogeneity. Some function uses both global and local
information to attain the correct result quickly as shown in following figure 1.

Fig1: Local and Global information of image.

LITERATURE SURVEY
Region based method handles intensity homogeneity and minimization of energy based on local and global
energy [1]. Snakes: active contour models by M. Kass[2] contain Parametric  curve evaluation for biometric
image segmentation where no topology changes. Active Contours without Edges by Chan-Vese[3] contain
image statistic for edge based model which handle intensity homogeneity problem.
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A. Chan-Vese Model
Assume I(x,y) image is formed by 2 regions and following is fitting term and fitting energy for curve on
boundary is as shown in figure 2.

(C)+ (C) = ∫ |( ) , − | dx dy    + ∫ | ( , ) − |( ) dx dy………1

Fig 2: Fitting energy based on curve

 If C is outside the object then

(C)>0 and (C) ≈ 0
 If C is inside the object then

(C) ≈ 0 and (C) > 0
 If C is inside and outside the object then

(C) >0 and (C) > 0
 The fitting energy is minimized if C=C0
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F( , , C) = ∫ |( ) , − | dx dy    + ∫ | ( , ) − |( ) dx dy   + | | …….2

Fig3:

• Φ(x,y) > 0 if point(x,y) is inside C

• Φ(x,y) < 0 if point (x,y) is outside C

• Φ(x,y)  = 0 if point (x,y) is on C

Thus, Energy function F can be reformulated as shown in equation

F( , , Φ) = ∫ | , − | H (Φ(x,y) ) dx dy + ∫ | ( , ) − | (1 − H (Φ(x, y) )) dx

dy + ∫ (H (Φ(x, y)) | Φ(x, y) | dx dy …………3

B. Region based Segmentation
H( )= TRUE,             i=1,2,…s. ………..4
H( U )=False       i!=j ………....5
S is the total no. of regions in an image

H( ) is homogeneity evaluation of the region

Algorithm( Merging)

• Define some starting method to segment the image into many small regions satisfying above
condition

• Define criteria for merging two adjacent regions

• Merge all adjacent regions satisfying the merging criteria.  If no two regions can be merged
maintaining above condition, STOP

Algorithm( Split and Merge)
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1. Define an initial segmentation into regions.

2. If any region R is not homogeneous, split it into four child-regions; if any four  regions with the same
parent can be merged into single homogeneous region, merge them. If no region can be split or merged, go to
step 3.

3. If any two adjacent regions Ri and Rj (even if not having same parent) can also be merged into
homogeneous, merge them.

4. Merge small regions with the most similar adjacent region if it is necessary to remove small size regions as
shown in figure 4. Segmentation quad tree [7] is shown in figure 5 for splitting and merging.

Fig 4: Splitting and Merging

Fig 5: Segmentation quad tree

The energy functional Hybrid can share the local and global advantages without adding extra computation

• The energy functional is defined as
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• By adding regularization term= ∝ + + (∅)……7

C. Snake Model
Following figure 6 shows the snake model in which (a) is initial snake position which is defined near the true
contour and (b), (c) are iteration steps of snake energy minimization where  the snake is pulled toward the true
contour.

Fig 6: Active Contour Model

• Esnake = 0
1 Esnake(V(s))ds

= 0 1 Eint(V(s)) + Eimage(V(s))  + Econ(V(s)) ds ………..8
• Eint(V(s)): represents the internal energy of the spline due to bending

• Eimage(V(s)): represents the image forces

• Econ(V(s)):  represents the external constraint force.

RESULT
Following figure 7 shows comparison of region based model with CV model [1] where (a) is an initial
contour, (b) is result of CV model and (c) is result of hybrid region based method.

Fig 7: Comparison of hybrid region based model with CV Model
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CONCLUSION
The paper on a hybrid region-based active contour model for image segmentation  can improve the ability of
the CV model to deal with intensity inhomogeneity. Meanwhile, it makes segmentation more efficient.  Active
contour and region based model can handle both better intensity inhomogeneity and robustness to noise as
compared to CV model and snake model. Future work can be made to apply proper algorithms to develop
globally optimal active contours.
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