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Abstract: Study of shortest route Algorithm and
their implementation in angiography process to
analysis veins blockage in Human’s Heart is a
combine problem of computer science and medical
field related to biology subject. Firstly we discuss
best shortest path algorithm concept. Here we
consider our veins of network in our human body
just like is general network in which veins just like
as a route in human body. So it is a distinctive
computing optimal routes in any veins networks for
a human body and that can be come across in world
applications of algorithms in angiography. Using
concept of shortest path algorithm we implement it
in a angiography machine software which help to
find the shortest path as a patient veins to detect
blockage in human’s heart.
Angiography or arteriography is a medical
imaging technique used to visualize the inside,
or lumen, of blood vessels and organs of the
human’s body, with particular interest in
the arteries, veins, and the heart chambers. This is
traditionally done by injecting a radio-
opaque contrast agent into the blood vessel and
imaging  using X-ray based techniques such
as fluoroscopy of any body parts. The film or
image of the blood vessels is called an angiograph
of body of any body parts or more commonly is
called anangiogram. Although the word can
describe both an arteriogram and a genogram, in
everyday usage the terms angiogram and
arteriogram are often used synonymously, whereas
the term genogram is used more precisely for any
patient. The term angiography has been applied
to radionuclide angiography and newer a important
vascular  imaging techniques such asCT
angiography and MR angiography. The
term isotope angiography has also been used,
although this technique more correctly is referred
to as isotope perfusion scanning.

To save human life from heart attack (28 % Human
death from heart attack in India, sources News India

channel in 2016) as soon as possible in

minimum time, we have to make angiography process
is very easy for it we apply shortest path algorithm
concept for going in vein as a route from a initial point
to final destination point a camera wired to analysis
heart. Here we reduce time to complete angiography
process. Now we consider pervious research papers
we know that Sir Edsger Dijkstra discovered shortest
path Dijkstra’s algorithm in 1959. This algorithm
solves the single-source shortest-path problem by
finding the shortest path between a given source
vertex and all other vertices.

The single-source shortest path problem, in which
we have to find shortest paths from a source
vertex v to all other vertices as veins in the body
veins graph and then we implement it in a
angiography process and also we will reduce
angiography process timing through after analysis
best shortest path algorithm then implement which

is helpful to save human life. The shortest path
problem can be defined
for graphs whether undirected, directed, or mixed.

It is defined here for undirected graphs as a vein
route for to complete the angiography process.

Keywords : Dijkstra’s Algorithm, Shortest Path, Vein
route, Angiography System.

1. Introduction
As already discussed in the starting that Dijksra

Algorithm is used to Single-Source Shortest-
Path Problem. Dijkstra’s algorithm [2] can be
used to solve the single-source shortest-path

(SSSP) problem, i.e., to com- pute the shortest
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paths from a single source node s to all other
nodes in a given graph. Starting with the source
node s as root, Dijkstra’s algorithm grows a
shortest-path tree that contains shortest paths
from s to all other nodes. Let us fix any rule that
decides which element Dijkstra’s algorithm
removes from the priority queue in the case that
there is more than one queued element with the
smallest key. Then, during a Dijkstra search
from a given node u, all nodes are settled in a
fixed order. The Dijkstra rank rku(v) of a node v
is the rank of v w.r.t. this order. u has Dijkstra
rank rku(u) = 0, the closest neighbor v1 of u has
Dijkstra rank rku(vi) = 1, and so on. Basic
shortest path road transportation networks
routing algorithms struggle with advanced
routing scenarios, so there is a need to
algorithmically enhance them or even to develop
completely new algorithms. Road traffic jam
problem is not single day or once in a week
problem; it will be possible in daily life. So, its
suggested or computing to choose a best optical
path from source to destination in best possible
way. Many people frequently deal with this
question when planning trips with their cars.
There are also many applications like logistic
planning or traffic simulation that need to solve
a huge number of such route queries.

Current commercial solutions usually are slow
or inaccurate. The gathering of map data is
already well advanced and the available road
networks get very big, covering many millions
of road junctions. Thus, on the one hand, using
simple-minded approaches yields very slow or
expensive for the service provider if he has to
make a lot of computing power available. On the
other hand, using antagonistic heuristics yields
inaccurate results. For the client, this can mean a

waste of time and money. For the service

2.
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provider, the developing process becomes a
difficult balancing act between speed and sub
optimality of the computed routes. Due to these
reasons, there is a considerable interest in the
development of more efficient and accurate
route planning techniques path computation.
This algorithm will be the most advanced in the
field of transportation as comparison with basic
route planning algorithms , after selection of
algorithm then we implement it in angiography

process.

Freeway pecking order

Let us we consider the following naive route
planning method which help in shortest path:

1. Firstly look for the next sensible motorway.

2. Start drive on motorways to a location close to
the target.

3. Leave the motorway and search the target
starting point from the motorway exit.
Of course, it is true that this fast method does
not always vyield the optimal solution, but, in
many cases, we obtain a reasonable
approximation (pro- vided that source and target
are not too close together and that we travel in a
country whose motorway network is well
developed). This naive route planning method is
based on a simple rule of thumb: when we are on
our way to a remote target and pass by a city on a
motorway, it usually does not pay to leave the
motorway and look for a faster way through the
city; in other words, usually, we can safely
ignore all ‘less important’ city streets and stick
to the ‘more important’” motorway since we
know that the motorway provides the fastest
way.
3. This algorithm will be helpful in
public transportation as well as used in
angiography.

This is additionally useful to spare human life

when we utilized in angiography framework and
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others the essential most brief way street open
transportation systems steering calculations battle
with cutting edge directing situations, so there is a
need to algorithmically improve them or even to
grow totally new calculations. Street congested
road issue isn't single day or once in seven days
issue; it will be conceivable in day by day life.
Thus, its proposed or processing to pick a best
optical way from source to goal in most ideal
way. Numerous individuals as often as possible
manage this inquiry when arranging trips with
their autos. There are additionally numerous
applications like strategic arranging or activity
recreation that need to illuminate an immense

number of such course questions.

Current commercial solutions usually are slow or
inaccurate. The gathering of map data is already
well advanced and the available road networks get
very big, covering many millions of road
junctions. Thus, on the one hand, using simple-
minded approaches yields very slow or expensive
for the service provider if he has to make a lot of
computing power available. On the other hand,
using antagonistic heuristics yields inaccurate
results. For the client, this can mean a waste of
time and money. For the service provider, the
developing process becomes a difficult balancing
act between speed and sub optimality of the
computed routes. Due to these reasons, there is a
considerable interest in the development of more

efficient and accurate route planning techniques.

4. This Research will be also useful in
multiple area.

Metro Train project is a combination of many related
engineering field as civil engineering, Computer
engineering ,Mechanical Engineering and electrical
engineering etc. But here we discus about civil
engineering & computer engineering related project

report. Firstly we start from Railway Track/Road. A

Vol.6, Issue 3 Sep 2018
ISSN: 2321-1202

Railway Track network can be considered as a graph
(agraphis anordered pair G = (V, E) comprising
a set V of vertices or nodes or points together with a
set E of edges or arcs or lines) with positive weights.
The nodes represent road junctions and each edge of
the graph is associated with a road segment between
two junctions. The weight of an edge may correspond
to the length of the associated road segment, the time
needed to traverse the segment, or the cost of
traversing the segment. Using directed edges it is also
possible to model one-way streets. Such graphs are
special in the sense that some edges are more
important than others for long distance travel (e.g.
highways). This property has been formalized using
the notion of highway dimension. There are a great
number of algorithms that exploit this property and
are therefore able to compute the shortest path a lot

quicker than would be possible on general graphs.
5. Basic idea of angiography

The technique was first developed in 1927 by
the Portuguese physician and  neurologist Egas
Moniz at the University of Lisbonto provide
contrasted x-ray cerebral angiography in order to
diagnose several kinds of nervous diseases, such as
tumors, artery  disease and arteriovenous
malformations. Moniz is recognized as the pioneer
in this field. He performed the first cerebral
angiogram in Lisbon in 1927, and Reynaldo Cid
dos Santos performed the first aortogram in the
same city in 1929. In fact, many current
angiography techniques were developed by the
Portuguese at the University of Lisbon. For
example, in 1932, Lopo de Carvalho performed the
first pulmonary angiogram via venous puncture of
the superior member; in 1948 the first cavogram
was performed by Sousa Pereira. Radial access
technique for angiography can be traced back to

1953, where Eduardo Pereira first cannulated the
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radial artery to perform a coronary angiogram.
With the introduction of the Seldinger technique in
1953, the procedure became markedly safer as no
sharp introductory devices needed to remain inside

the vascular lumen.

Depending on the type of angiogram, access to the
blood vessels is gained most commonly through
the femoral artery, to look at the left side of the
heart and at thearterial  system; or
the jugular or femoral vein, to look at the right side
of the heart and at the venous system. Using a
system of guide wires and catheters, a type
of contrast agent (which shows up by absorbing
the X-rays), is added to the blood to make it visible

on the x-ray images.

Your heart is a pump. It's a muscular organ about
the size of your fist, situated slightly left of center
in your chest. Your heart is divided into the right
and the left side. The division prevents oxygen-
rich blood from mixing with oxygen-poor blood.
Oxygen-poor blood returns to the heart after
circulating through your body.

e The right side of the heart, comprising the
right atrium and ventricle, collects and
pumps blood to the lungs through the
pulmonary arteries.

e The lungs refresh the blood with a new
supply of oxygen. The lungs also breathe
out carbon dioxide, a waste product.

e  Oxygen-rich blood then enters the left side
of the heart, comprising the left atrium and
ventricle.

e The left side of the heart pumps blood
through the aorta to supply tissues
throughout the body with oxygen and
nutrients.

Heart valves

Four valves within your heart keep your blood
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moving the right way by opening only one way and
only when they need to. To function properly, the
valve must be formed properly, must open all the
way and must close tightly so there's no leakage.
The four valves are:
e  Tricuspid
e  Mitral
e  Pulmonary
e Aortic
Despite worldwide efforts to investigate and control
cardiovascular risk factors, coronary artery disease
(CAD) remains currently the primary cause of death
worldwide, in particular among Western nations
[1]. Approximately one in five deaths is currently
related to cardiac disease in Europe and the US.
Nearly 500,000 deaths caused by CAD are reported
every year in the US, and over 600,000 in Europe
[2]. The lifetime risk of developing CAD after

Fig-1, Angiography Process of Heart in Human
body.

6. Implementation of algorithm in
angiography process.
The essential point of this examination is to
enhance speed of camera wire in
investigation heart blockage or any working
procedure state of heart is appropriate or not
working so that to lessen the entrance time
by which we can spare more life amid the
heart task. Advances in coronary Computed
Tomography Angiography (CTA) have

brought about a lift in the utilization of this
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new procedure as of late, making a test for

radiologists because of the expanding
number of tests and the huge measure of
information for every patient. The primary
objective of this investigation was to build up
a PC device to encourage coronary CTA
examination by consolidating learning of
prescription and picture handling, and to
assess the execution in clinical settings.
Right off the bat,

connectedness tree calculation was produced

a contending fluffy

to section the coronary supply routes and
concentrate centerlines for each branch. The
new calculation, which is an augmentation of
(VC)
strategy, protects the low-thickness delicate

the "virtual complexity infusion”
tissue around the supply route, and in this
likelihood of

presenting false positive stenoses amid

manner  decreases the
division. Outwardly sensible outcomes were
gotten in clinical cases. Furthermore, this
calculation was actualized in open source
programming in which different
representation systems were coordinated into
a natural Ul to encourage client collaboration
and give great diagrams of the preparing
results. A programmed seeding technique
was brought into the intuitive division work
process to dispense with the prerequisite of

client introduction amid post-handling.

Basic need of this research

We realize that coronary illness portrays a scope
of conditions that influence your heart. Sicknesses
under the coronary illness umbrella incorporate
vein maladies, for example, coronary supply route
ailment; heart cadence issues (arrhythmias); and
heart deserts you're brought into the world with

(intrinsic heart surrenders), among others.
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The expression "coronary illness" is frequently

utilized conversely with the expression
"cardiovascular malady." Cardiovascular infection
for the most part alludes to conditions that include
limited or blocked veins that can prompt a heart
assault, chest torment (angina) or stroke. Other
heart conditions, for example, those that influence
your heart's muscle, valves or mood, likewise are

viewed as types of coronary illness.

Numerous types of coronary illness can be
counteracted or treated with sound way of life
Side

manifestations rely upon what kind of coronary

decisions. effects coronary illness

illness you have.

6.1 Symptoms of heart disease in your blood
vessels (atherosclerotic disease)

Cardiovascular infection indications might be
distinctive for people. For example, men are
bound to have chest torment; ladies are bound to
have different side effects alongside chest
uneasiness, for example, shortness of breath,

sickness and outrageous weakness.
Symptoms can include:

Chest

pressure and chest discomfort (angina)

chest chest

pain, tightness,

e Shortness of breath

e  Pain, numbness, weakness or coldness in
your legs or arms if the blood vessels in

those parts of your body are narrowed

e Pain in the neck, jaw, throat, upper

abdomen or back

You might not be diagnosed with
cardiovascular disease until you have a
heart attack, angina, stroke or heart failure.

It's important to watch for cardiovascular
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symptoms and discuss concerns with your

doctor.  Cardiovascular  disease  can
sometimes be found early with regular

evaluations.

6.2 Heart disease symptoms caused by
abnormal heartbeats (heart arrhythmias)

A heart abnormal

heartbeat. Your heart may beat too quickly,

arrhythmia is an

too slowly or irregularly. Heart arrhythmia

symptoms can include:
Fluttering in your chest
Racing heartbeat (tachycardia)
Slow heartbeat (bradycardia)
Chest pain or discomfort
Shortness of breath
Lightheadedness
Dizziness
Fainting (syncope) or near fainting

6.3 Heart disease symptoms caused by
heart defects

Serious congenital heart defects — defects
you're born with — usually become evident
soon after birth. Heart defect symptoms in

children could include:
Pale gray or blue skin color (cyanosis)

Swelling in the legs, abdomen or areas

around the eyes

In an infant, shortness of breath during

feedings, leading to poor weight gain

Less serious congenital heart defects are

often not diagnosed until later in childhood
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or during adulthood. Signs and symptoms of
congenital heart defects that usually aren't

immediately life-threatening include:

Easily getting short of breath during

exercise or activity
Easily tiring during exercise or activity
Swelling in the hands, ankles or feet

6.4 Heart disease symptoms caused by weak
heart muscle (dilated cardiomyopathy)

In early stages of cardiomyopathy, you may
have no symptoms. As the condition worsens,

symptoms may include:
Breathlessness with exertion or at rest
Swelling of the legs, ankles and feet
Fatigue

heartbeats that feel

Irregular rapid,

pounding or fluttering
Dizziness, lightheadedness and fainting

6.5 Heart disease symptoms caused by
heart infections

Endocarditis is an infection that affects the
inner membrane that separates the chambers
and valves of the heart (endocardium).

Heart infection symptoms can include:
Fever
Shortness of breath
Weakness or fatigue
Swelling in your legs or abdomen
Changes in your heart rhythm

Dry or persistent cough
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e Skin rashes or unusual spots

6.6 Heart disease symptoms caused by
valvular heart disease

The heart has four valves — the aortic,
mitral, pulmonary and tricuspid valves —
that open and close to direct blood flow
through your heart. Valves may be damaged
by a variety of conditions leading to
narrowing (stenos is), leaking (regurgitation
or insufficiency) or

improper closing

(prolapsed).

Depending on which valve isn't working
properly, valvular heart disease symptoms

generally include:
o Fatigue
e Shortness of breath
e Irregular heartbeat
e Swollen feet or ankles
e Chest pain
e Fainting (syncope)
7. Advantages of Coronary CTA .

Coronary CTA gives a brisk and non-intrusive
symptomatic method for CAD. The innovative
advances that have happened in CT have been
coordinated towards non-obtrusive coronary
angiography. Numerous clinical investigations
have demonstrated that the capacity of current
coronary CTA to distinguish critical CAD
(stenosis with over half measurement decrease)
is near CA [12]. In spite of the fact that it
probably won't have the capacity to absolutely
supplant coronary angiography (CA) for
determination and evaluation of CAD, its high

affectability for patient-based identification of
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CAD and high negative prescient esteem
recommend its capacity to discount critical
CAD. There are a few generally perceived
preferences that make coronary CTA desirable
over intrusive CA for a chose patient range [12].
Non-obtrusive: CA is an intrusive technique that
may cause a few confusions for the patients. In
spite of the fact that the danger of extreme
confusions, for example, passing is generally
low, around 0.1-0.2% , the consolidated danger
of every single real difficulty, for example, Ml,
stroke, renal disappointment, or real draining is
around 2% . Minor inconveniences, for example,
nearby torment, ecchymosis, or hematoma at the
catheterization site can be significantly
progressively visit . Coronary CTA, then again,
iS a non-intrusive demonstrative strategy.
Despite the fact that the likelihood of sensitivity
nephrotoxicity still exists, the aggregate danger
of confusions is much lower than for CA.

8. Used Research Planning & Methodology

Here we used firstly Comparative research,
simply put, is the act of comparing two or more
things with a view to discovering something
about one or all of the things being compared.
This technique often utilizes multiple disciplines
in one study. When it comes to method, the
majority agreement is that there is no

methodology ~ peculiar  to  comparative

research. The multidisciplinary approach is
good for the flexibility it offers, yet comparative
programs do have a case to answer against the

call that their research lacks a "seamless whole.

There are certainly methods that are far more
common than others in comparative studies,
however. Quantitative analysis is much more

frequently pursued than qualitative, and this is
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seen by the majority of comparative studies
which use quantitative data. The general method
of comparing things is the same for comparative
research as it is in our everyday practice of
comparison. Like cases are treated alike, and
different cases are treated differently; the extent
of difference determines how differently cases
are to be treated. If one is able to sufficiently
distinguish two carry the research conclusions

will not be very helpful.

Now the secondly we used descriptive
research  whichis used to  describe
characteristics of a population or phenomenon
being studied. It does not answer questions
about how/when/why the characteristics
occurred. Rather it addresses the "what"
question (what are the characteristics of the
population or situation being studied?)™ The
characteristics used to describe the situation or
population are usually some kind of categorical

scheme also known as descriptive categories.
9. Future scope and Conclusion

By this research , we find out a best algorithm
which name is Dijkstra’s algorithm by using this
algorithm for developing as a application
software in angiography operation. it will
automatically improve the speed of angiography
process in heart analysis with working operation
using this application software. It will reduce the
access time during the operation of heart . It will
be done the operation in few minutes only if we
compare traditional process by which using this
new application software patient life that will be
more reliable or valuable and also very important
for us. When we go for operation of heart we can
use it in medical field using computer base this

application software. We can more save human
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life compare to before as a traditional process.
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