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ABSTRACT

In this research paper, we had studied the various concepts related to image segmentation and different mapping
methods. We had discussed Poincare maps for segmentation of images. To implement this method, we had
considered pair wise region comparison so that we get to know the minimum edge weight comprising between two
regions and also calculate difference between both of them. We had discussed other mapping methods also which
have their own importance to show grids of local surrounding points between pixels. These methods can also
represent mapping sent mapping of pixelsin feature space. It has been shown that modes of segmentation can be
very coarse or fine.
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INTRODUCTION

Segmentation for objects of interest from the imdgta is an important task in computer vision. \iitthis area,
active contour models (ACMs) [1] or snakes haveobex popular by exhibiting their powerful abilities object
detection and shape representation within the (pastdecades. Active contours are usually definedhgycurve
flows mainly derived from minimizing some variatipnoblems or energy functional [2]. Generally, thare two
types of ACMs, i.e., parametric active contours gedmetric active contours GACs [3]. The formeretysually
establishes energy functional composed of inteandl external energy terms. It is not intrinsic dag difficulty
in determining and handling the topological changesvolving contours. The latter one constructsirarinsic
Riemannian metric-based functional. Then, the actientours are treated as the zero crossings ef-ée¢
functions [4]. It can tackle topological changeggantly at the cost of more computational costs. olio
understanding, there are mainly three difficultiéth the above active contours [4]. First, the exioln direction
of the active contour should be predefined. Sectimely are usually sensitive to initialization, thst they will
slowly evolve and even wrongly converge as thdahitontour is far away from or cross the desiredrizaries
[5]. Third, the active contour usually sticks ildiome local minima of the energy functional and,stheannot
progress further into the deep concavities of thanlaries [6]. Within the many efforts working dmetabove
difficulties, two types of methods are importanheltype is region-based methods, where energy gatiion is
not driven by boundary information but by regioformation of the image [7]. In particular, optimian is done
using the statistical information both inside andsade the active contour [4]. Another type of nmatlkaims to pull
the active contour to the desired boundaries byesnew external force fields [8]. Moreover, the tobthe vector
field was adopted herein and proven to be effecfifeese vector fields are to take the role of tkiermal force
fields for the evolving active contour [9]. For nmal methods, a smoothed vector field is generatediffusing
the gradient of the edge map for an observed inagiee whole image domain to enlarge the captungeaf the
contour [10]. This way, the active contour will nr@®across the local minima, where it is usually lsti&j. The
intrinsic model is an integration of GGVF and GA@shmore freedom in initialization and can deal with
topological changes [11].

TECHNIQUE AND METHODS

Implementation of Poincare mapping method for Boundary Extraction

The objective of the proposed system is:

1. Object segmentation using Poincare map methodiafiae vector field in dynamical systems.

2. Generating the ISFA filed for the image which caméawo swirling and attracting components for arage.
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3. Set the initial sates on the basin of attractitwe (timit cycles) and calculate the convergencehefdtates with
the limit cycles of an image and simultaneously alalculate the orbits.
4. The objects’ boundaries are linked by integral ¢éigua with the corresponding converged states anidgs.

In this system object segmentation is achievedchbyPoincare map method within the dynamical syst&@imss, this
is achieved by the following modules:

» Framework of Dynamical Systems
» Poincare Map and Newton-Raphson algorithm
» Multiple objects Segmentation

Framework of Dynamical System

After generating the ISAF field for the given imagbere its eddies or swirl correspond to the oljdmbundaries.
This state the limit cycles in the dynamical syssemhere dynamical system is defined as array dirfary DE
(ordinary differential equations).The eddies heaa be considered as limit cycles of a vector fiblat belong to
dynamical system. These limit cycles are locatecluding their periods and candidate points orithi cycles.

Poincare M ap and Newton-Raphson Algorithm

Poincare (definition): it is the intersection ofrjpelic orbit in the state space of continuous dyitahsystem with a
certain lower dimensional subspace called as Pansaction [12]. This Poincare section is usedetotise limit
cycles for which the Poincare section lies. ThenPaiie section is described as follols=X i< X — X, h* >=0
The Newton-Raphson method is used for zero compuatatf periods in Poincare section. As poor theugabf
period is, Newton-Raphson sequence causes poSitirecare ory O far away fromy O even if it is on the limit
cycle.

Multiple Object Segmentation
In this phase after the ISAF field has been gerdrfr an image N distinct initial states randoimlymage domain
can be placed which corresponds to the number jeictshin an image. Then, these N states will moitaimvthe
flow field and finally will move to the object’ bawlaries. In this for each initial states Poincaetisn are defined
and with the help of Newton-Raphson algorithm tixed point for corresponding Poincare map is calad (i.e.
determines the N converged states on the bounjlasesell as simultaneously calculate the periogdicitly. The
representation for the object’s boundaries withoNverged states i® = X'(1) i T € [0,7!],24N
Where X® = X, = (1) + [y(XI(s))ds, L =1,...N
Here B denotes the object boundaries with N coreatsiates, Xt denote the periods fér1....N and N are the
number of initial states on the boundary.We hasl tise following algorithm for generating Poincaeetion

a) Initialize all the parameter for beginning cfady state.

b) Calculate the length of t and store it.

c¢) Calculate the Poincare section for each pixey)as

Poincare _x= [x (round (m*per), res: m, 1]

Poincare _y= [x (round (m*per), res: m, 2]

d) Plot the Poincare section functions

RESULTSAND DISCUSSION
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Fig.1 Original image and segmented, noise freeimage

In this paper, we have implemented and analyzegtblelems and methodology of user applying Poincaeéhod
only at the last stage for different types of imagghis study had given us the overview of the joev work done

in this field to implement the system efficientlie have studied the previous approaches and tagmitpat have
been applied till date in mapping methods for imaggmentation to find out the good and bad poiftthese
methods. We have done implementation of the Poénoaethod as per the algorithm given above for impmoent

of the system and performed comparative analysighef basic implementations already done to evaluate
techniques available. The algorithm implementatiad been done in MATLAB by using image processirajtiox
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for 2D/3D images. The Poincare algorithm had beeplémented and the results are as shown in the Bigen
below. In Fig. 1, method for image segmentatioredamn pairwise region comparison had been implesdeit had
been shown that the notions of a segmentation keimgoarse or too fine can be defined in terma @finction
which measures the evidence for a boundary betageir of regions.

We have represented our image segmentation witkrelift kinds of graphs so that we can represeniibge as a
grid of local neighbourhood points between imageelsi or it can also represent mapping of imagelpii@ in a
feature space as shown in Fig. 2.

Poncare Section of e segmented image wih modifed gurfim
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Pamcare Section of the segmented mage wih modified egaritim i

Fig. 2 Poincare map implemented for image asagrid of local neighborhood points

CONCLUSION

In this paper, we classify and discuss main imaggnmentation algorithms. Image segmentation hasomiping
future as the universal segmentation algorithm bhasl become the focus of contemporary researchpita ef
several decades of research up to now to the kdgwlef authors, there is no universally acceptethoakfor
image segmentation, as the result of image segtiwmnts affected by lots of factors, such as: hoeraty of
images, spatial characteristics of the image caitjintexture, image content. Thus there is nolsimgethod which
can be considered good for all type of images lomathods equally good for a particular type of gmaDue to all
above factors, image segmentation remains a clgafigrproblem in image processing and computer risiod is
still a pending problem in the world. The objecgrsentation is achieved in a novel manner by thed2oé map
method in the field of dynamical systems.
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