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ABSTRACT 
Active contour models or snakes are widely used in many image processing application, medical image processing as these are 
the effective methods for object extraction. The difficulties of the active contour models are evolution direction must be 
predefined, cannot progress into deeper concavities of boundary. In this paper, object segmentation is achieved by defining 
Poincare map method in a defined vector field. By generating interpolated swirling & attracting flow vector for the input image 
then the states on limit cycles are located by converging the newton-Raphson sequences on the given Poincare sections. These 
converged states determine the limit cycles and the object boundaries are represented by integral equations. 
Keywords: Image segmentation, Poincare map method, limit cycles, Active contour. 

1. INTRODUCTION 
Most of the image based application and operation needs individual object to be detected or divided from the image and 
transform it into a proper structure for further computer processing. So segmenting an image depending on intensity, 
color and quality is one way of separating the object of interest from the image. Segmentation is dividing the image into 
several sub regions. Separating object of interest from an image has become important in the world of computer vision. 
Active contour models are widely in the area of segmentation. Though active contour have the ability of object 
detection and shape representation there are mainly three reason where active contour limits like: 

1. They are sensitive to initialization. 
2. The direction of the evolution must be predefined. 
3. They usually stick to local minima due to which the contour cannot progress into deeper concavities of the 

boundary. 
Some another methods were also evolved as a solution for the above problems of active contour models. The solution 
focused on pulling the active contour to the boundary of interest by some internal force or external force field. These 
methods successfully moved the active contour across the local minimal but still there exist some conflicting 
components that stopped the contour from locating the exact boundary.  In this paper, different method of curve 
evolution and object segmentation is discussed. First an ISAF (interpolating swirling and attracting flow field) is 
generated for the observed image. This field contains two main component diffused ETF (DETF) and diffused edge 
perpendicular flow (DEPF) near the boundary. This flow field is known as vector flow field different form the 
traditional vector field, the components near the boundary in this vector field are tangent to the boundary instead of 
perpendicular. Then the limit cycles corresponding to the observed object are located by newton-Raphson algorithm in 
the defined Poincare section. By locating the limit cycles the image segmentation can be achieved for the observed 
image. 

2. LITERATURE SURVEY 
 Many image processing applications and operations needs locating the object boundaries and edge detection, shape 
representation and image segmentation. Many image segmentation algorithms like Clustering methods, Compression-
based methods, Edge detection methods, Region growing methods have been developed also some Partial differential 
equation-based method like Parametric methods and Level set methods have also been developed.  Kass et al proposed 
the evolution of active contour extract objects in images. These contours are evolved by minimizing its energy. It 
includes internal and external energy of an image. The external energy pulls the curves towards the desired boundaries 
and the internal energy of an image maintains the curve smoothness. The main drawback of ACM or Snakes is that it is 
sensitive to noise and smaller objects may attract the snake to a local energy minimum, which is not the actual 
boundary. Thus, to reach the desired boundary, the initial contour should be initialized close to the object as well it is 
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also unable to handle topological changes and fails to detect deeper concavities of the object. Xu and prince proposed a 
gradient vector flow (GVF) field. GVF calculates the diffusion of gradient vectors of a gray scale or binary image and 
also facilates flexible initialization of contour and improved convergence to boundary concavities with larger capture 
range. Though this method has better flexibility to initialization and can progress into deeper concavities of the object 
image, one of the difficulty with this model is it forces the contour into long and thin boundary indentions.  The GGVF 
(generalized gradient vector flow field) extends the GVF by introducing non-uniform diffusion and is defined as a 
steady state solution of a system. The GGVF can deal with the long and thin boundary indentations. Vector field 
convolution (VFC) was presented by Bing li and Scott T. Acton to address the difficulties of the GVF, GGVF and 
traditional snakes like high computational cost; noise etc. by calculating the external force. This force is calculated by 
convolving vector field with edge map from the image. One of the Disadvantage of VFC is that the strong edges may 
drown the weak edges. PSC scheme was presented by Osher and Sethian for moving surfaces under the corresponding 
curvature. This algorithm was dependent on numerically solving Hamilton-Jacobi equations with viscous terms, using 
approximation techniques from hyperbolic conservation laws.  The above mentioned models have some of the 
difficulties to initialization and poor convergence to deeper concavities of the boundary and equilibrium issues in the 
vector field which stopped the contour form progressing further to locate exact boundaries. 

3. IMPLEMENTATIONS DETAILS 
The proposed method aims on locating the exact boundaries. 
The proposed system mainly aims at: 

1.  Generation of ISAF Field for image. 
2. Setting initial states closer to boundary of object and calculating the convergent states using the newton raphson 

method in the Poincare section. 
3. After finding the convergent states the object boundaries are linked using the integral equations which are the 

exact detected boundary of an object. 
4. Multiple image segmentation. 

3.1 ISAF field 
Interpolated swirling and attracting flow (ISAF) is composed of two main component diffused ETF (DETF) and 
diffused edge perpendicular flow (DEPF). They are the swirling and attracting components respectively. DETF is a 
swirl around the boundary of an object and if any eddy is present then the particles away from the image map will be 
attracted to the boundary and is directed to move to the boundary along the streamlines. ISAF field generated for the 
observed image attracts the components and direct them to the streamlines generated at the boundary in rounded 
fashion. Then these eddies are treated as the as limit cycle of a vector field that belong to dynamical system.   

3.2 Poincare Map and Newton-Raphson algorithm 
The Poincare section for the image is described as follows: 

                                                   
Where ∑ is the Poincare section, h* is normal of ∑ and X0 is the initial state.  The zero computation of periods in 
Poincare section is achieved by the Newton-Raphson method. As poor the value of period is, newton-Raphson sequence 
causes positive Poincare on χ 0 far away from χ 0 even if it is on the limit cycle. 

3.3 Multiple Object Segmentation 
In this phase after the generation of ISAF field of an image N distinct initial state are randomly set in image domain. 
These states are placed closer to the object boundary, by calculating the converged states using Newton-Raphson 
method these N states are moved within the flow field and finally moved to the boundaries.  
The representation for the object’s boundaries with N converged states is: 

                                                 
 Here B denotes the object boundaries with N converged states, X (τ) denotes the periods for l=1….N and N are the 
number of initial states on the boundary. 
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Figure 1 Blocked diagram of the system 

4. RESULTS 
Following are the result obtained 

Table 1: Result Obtained using Poincare and Newton – Raphson method 

Sr.
no Initial States Converged states Iterations 

Objec
ts 
Detec
ted 

1. { (17,136) , (321,158) } { (18,136) , (320,158) } { 1, 2 } 1 
2. { (97,251), (70,70), (254,254), 

(286,167) } 
{ (98,251), (71,70), (253,245), 
(270,160)} 

{ 1, 2, 3, 64} 1 

3. { (27,108), (120,20), (47,224), 
(223,264), (337,176), (257,65) } 

{ (28,108), (120,20), (48,224), 
(222,264), (336,176), (256,65) } 

{ 1, 2, 3, 4, 5,6} 2 

4. { (7,67), (83,16), (193,259), 
(267,50) } 

{ (8,67), (83,16), (192,259), (265,50) 
} 

{ 1, 2, 3, 4  } 2 

5. {(205,95), (55,85), (103,20), 
(103,241), (248,196) } 

{ (204,95), (56,85) (103 , 33), 
(103,241) (225,248) } 
 

{ 1, 2, 87, 4, 166} 1 

6. { (18 , 130), (116 , 131), (107 , 
21), (34 , 19), (8 , 38), (86 , 123),     
(127 , 87), (69 , 11), (105 , 147) } 

{ (19 , 130), (115 , 131), (106 , 21), 
(35 , 19), (24 , 53), (85 , 123), (126 , 
87), (68 , 11), (104 , 147) 

{1,2,3,4,140,6,7,8,9} 1 

7. {(77 , 90), (96 , 58), (122 , 89)} {(78 , 90), (96 , 58), (122 , 88)} {1,2,3} 1 
 

8.  { (283 , 58),(141 , 55),(102 , 95) 
(6 , 105), (236 , 248), (308 , 239), 
(319 , 178), (46 , 235), (104 , 182), 
(117 , 146), (66 , 140), (82 , 221), 
(121 , 214), (194 , 265), (181 , 
106), (196 , 108), (130 , 108),     
(18 , 42), (58 , 13)} 

{(235 , 248), (282 , 213), (310 , 170), 
(47 , 235), (104 , 182), (117 , 146),   
(69 , 139), (83 , 221), (121 , 208),  
(193 , 265), (180 , 106), (188 , 117), 
(130 , 108), (19 , 42), (59 , 13) } 

{5,481,159,8,9,10,49
, 
12,108,14,15,168,17,
18,,19} 

2 

9. {(17 , 39), (65 , 18)} {(18 , 39), (64 , 18) } { 1, 2} 1 
10. { (230 , 250), (271 , 63), (26 , 159) 

} 
{ (229 , 250), (270 , 63), (27 , 159) } { 1, 2,3} 2 
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The above table shows the result of the system. In this initial states describes the initial points of the contours around 
the boundary of interest and the convergent states are the states obtained by the newton –Rapshon sequence which 
locate exact points on the boundary of the objects. The object detected shows the object detected by image segmentation 
using Poincare Map and Newton- Rapshon method, 

5. CONCLUSION AND FUTURE WORK 
In this paper, boundary extraction is achieved as well as the object segmentation is achieved with the help of Poincare 
map method in the dynamical system. This method for boundary extraction and image segmentation is more accurate 
as compared to the traditional ACM’s. The ISAF field generated for the observed image have swirling component 
which acts as the limit cycles in dynamical system which corresponding to the desired object.  Then Poincare section is 
generated for the ISAF field and the newton-raphson method is used to locate the convergent states on limit cycles and 
in the end the boundaries of the object are represented by integral equation. The system also achieves multiple 
boundary extraction by setting the initial points in the generated vector field and by generating the Poincare map for 
each point and the newton-Raphson will calculate the fixed point for the Poincare map on the object boundary. Then 
these fixed points on the object boundary are linked using the integral formula representing the edges and objects 
present in the image. The system can be further extended to be done in a multiscale framework to enhance robustness of 
the system. 
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