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1. INTRODUCTION

Graph is construction that have a long history in science that applied in pretty much every logical
and building, many picture division techniques use graph construction when speaking to picture [1-3].
By using mathematical methods, the solution of the problem in a picture is found in a simple and adaptable
manner. The utilization of diagrams for a constructional illustration of thing models took out from images.
Medical image analysis is the science that supports medical problem analysis completely different imaging
methods and computerized image examination methods and systems [4, 5]. Segmentation is characterized as
the methodology of isolated a picture into a lot of meeting areas that characterized for each homogeneous
locale, where is change starting with one district then onto the next is sharp [6].

The base cost associated subgraph improvement issue appears in various therapeutic picture
investigation undertakings, the chief evident is for portioning neural structures [7], reproducing tube systems
[8], varieties of this headway issue have been suggest for anatomical naming of vaesculature [9],
conduit vessel division [10]. For the preliminaries which identifies graph hypothesis refer to [11-13]. Let us
now give way to enter the main work in the research. Let (V (G), E (G)) be a graph (G) where V (G) may be
a nonempty set whose parts are referred to as points (vertices). E (G) may be a set of unordered pairs of
elements of V (G). The elements of E (G) are called lines (edges) of the graph G. A graph G= (V, E) with n
vertices and m edges is termed a (n, m)-graph. A graph with no multiple edges, no loop is said to be a
simple graph. A graph H may be a graph of G if each vertex of H may be a vertex of G, and each edge of H
is an edge of G. H may be a spanning sub graph of G if H includes all vertices of G. In [14] gives the way of
reaching the clotted in less time but in this paper the location of the clotted vessels is signed. A succession of
vertices without repetition of order n is called a path graph (P,,), m = 1 and size—1, the vertices are
labeled V,,V,, ..., Vi1, Vi, @nd the edges are V,V,, V, Vs, ..., V,,_1V,,, and if is closed is said to be a cycle
graph (C,,) of order and sizem, m > 3. A graph G is alleged to be connected graph if each combine of
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vertices are joined by a path. A maximal connected sub graph of G is known as a connected component or
simply a component of G thus a disconnected graph as a minimum of two parts. A connected graph of
orderm, m = 1 with size m —1 and no cycle is called a tree. The shortest path joining between two
vertices v and u of the length of Y is called distance d (v, w). For one directed circuit in a directed graph, the
graph it said to be a cyclic graph and it is alleged to be cyclic if have inside no cycles. An acyclic graph is for
G that has more than one component, and then G is said to be a forest. For a graph G, if T = (V,E) is a
cyclic subgraph of G such that V = V' then T is said to be a spanning forest of G, T is said to be a spanning
tree if it has precisely one component.

The issue is for finding the minimium spanning tree for the entire connected weighted graph which
is termed as the Minimium Spanning Tree Problem. A pairs (G, w) where G = (V, E) is termed a weighted
graph and a weight function for the path isw: E — R and it is equal to 27, w(e;). (G, w) is a weighted graph
with G = (V,E) if H = (V,E) is sub graph of G is called Sub graph weight, then weight of H is w(H) =
Yeci w(e) od. And weighted graph (G, w) withG = (V, E). The minimum spanning forest problem for G is
to find a forest T = (V,E)that is a spanning sub graph of G that has the smallest possible weight.
The distance between two vertices represents the weight of all edges that it takes in this article.

Structure of the over complete Graph G; [9]

The objective of image segmentation is for looking out the districts that correspond to the
purposeful elements of object distinctive, real objects, shadows and pseudo articles or really finds something
interest inside the image needs a few kind of segmentation; The method involves the segmentation of blood
vessels to find vessel center line dots (vertices) and their related links (edge), though the last contain
convalescent the property of those points. This type of segmentation is additionally referred to as vascular
reproductin the utilization of graphs permits for a construction illustration of thing models extricated from
image. The formation of the over complete graph is presented with the accompanying focuses:

a) Beginning at the first image I and develop graph G, that vertices V and edges E. The crossing point of
the veins means the vertices V, in the directed graph, the actualize corresponding to as graphg,,
that contains the state exactly segmentation of the veasculature and along these lines the edges E,
symbolize the vessels between two nods.

b) In front of bifurcations and bent segments, edges turn out to be much more. See Figure 1 [15].

(©

Figure 1. (a) Medical image segmentation; (The original image); (b) Cutting and zooming (c) structure of the
blood-vessel over complete Graph G,
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1.1. Detection for the place of the vessel clot

It can find the clotted blood vessels can be found by representing the weight of each edge as the
amount of blood in the vessel. If the amount of blood in blood vessel is less than the normal, this mean that
the vessel is clotted otherwise it is normal. As given in Figure 2.

Figure 2. blood vessel clotted

Example 1: To find the clotted blood vessels, let a be the mount of the normal blood and for
i=123,..,17

{The vessel is not clotted. ifw; =>a
The vessel is clotted. ifw;<a

This is represents as Figure 3.
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Figure 3. blood vessels

2. THE SHORTEST PATH IN THE VASCULAR NETWORK

For a connected subgraph the minimum path could be founded by accomplished through an
assortment of network optimization algorithms. The short routes from a source to a sink in the transportation
network is founded by the following equation,

fi(x;) = mingy feasivie {d(x;_1,%;) + fi—1 (x;-1)} i = 1,2,3
(xi—l,xl)
routes
At stage i the function f;(x;) means the shortest distance to a vertexx;, that describes as d(x;_, , x;)

and the distance from vertex x;_, to vertex x; ; then f; is computed from f;_;.
Or in another given by formula:

i distance from
shortest distance ) 5’?0”65 t f
= min;_; 31| distance | + node i

to node x;
' tonode i to node x;
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Also one can take another way to find the short path using linear programming you can see [16-22].
Another method can take to find the shorteset path in graph theory see [23-25].

There are a lot of applications that make the relationship between mathematics and medical
application, for more detailes one can found at [26-30].

Example 2: The shortest distance to the clotted vein utilizing the short route problem is down as follow:
consider the graph as given in Figure 1(c), set of nodes is V={/,2,3,4,5,6,7,8,9,10,11,12} and the set of edge
is {1,0.5,1.5,5,4.5,6,2.3,2.5,3.5,6,7,4,3,3.5, 2,1.3,8} that represent the weight of blood in the vessel as
represents in Figure 4.

Figure 4. structure of the vessels over the overcomplete graph G,

Consider that the vein (edge) which is interfaces of the vertex ten together with the remainder of the
veins have a coagulation, until getting the node ten at the shortest distance as follow in Figures 5 and 6:

-

Figure 5. The subgraph over the overcomplete Graph G, Figure 6. Stages of the shortest routte problem
that breaks up into smaller

a) Stepl
The shortest distance from v, towards v, is 0.5 mile.
Shortest distance fromv, to v is 1 mile.

b) Step2
Shortest distance from v, to v, is equal to 0.5+1.5=2 miles.
c) Step3
Shortest distance . shortest distance from
( to node 1o ) = min;_3 4| distance |+ node I to =
tonode i node 10
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3.

1+7=8_
{2 +8= 10}—8 (from vertex 3).

Shortest distance fromv, to v,,
] m—p 3 =3 10 = 8 miles

That is the shortest distance is equal to 8.

CONCLUSION
As indicated by the significant of human kind and the symptoms of the cutting edge life we utilized

mathematics for giving the association of the graph and the vascular network, to arrive the coagulation that
damage a vessel using minimum path, algorithms were utilized such that the nods of the graph show up as the
vascular ending points and the edges means the vein while the weigh takes the measure of blood. To discover
the connection of graph and vascular network, Graph theory is utilized making an answer for the
considered problem.
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