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RESEARCH ARTICLE                                     OPEN ACCESS 

Abstract: 
 
            Intravascular Ultrasound Image (IVUS) is one of the medical imaging techniques based on the catheter. These 

techniques are very useful for studying heart diagnose and management of arterial atherosclerosis. It produces the vessel 

cross sectional images of blood vessels that provide the quantitative and qualitative assessment of the vascular wall 

information about the nature of atherosclerosis lesions as well as plaque size and shape. The identification of lumen, 

medium and adventitia limitations in IVUS images is compulsory for an efficient assessment of the atherosclerotic plaques. 

Throughout an IVUS assessment, a catheter with an ultrasound transducer is introduce in the deceased through a blood 

vessel and then pulled back to picture succession of container cross sections. This paper obtainable a one of the attractive 

and interactive methods is the Active Contour Model (ACM) with Local Image Fitting Energy Minimization (LIFEM) 

method which has been widely used in medical imaging technique as it always produces computationally efficient for sub-

regions with continuous boundaries. In our approach maintains and deals with the boundary regularization property and 

sub-pixel accuracy.  

Keywords — IVUS Cross Sectional Image, Plaque, Blood Vessels, Atherosclerosis, Lumen, Media, Transducer, Active 

Contour Model. 
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I.  INTRODUCTION 

 Ultrasound imaging technology is one of the non 

invasive procedures to produce images [1]. It is safe, low 

cost and fast examination. Different types of ultrasound 

images are Intravascular, Bone Sonography, 

echocardiogram, 3D and 4D. In this paper reviews the 

detailed function about intravascular ultrasound image 

type. Intravascular is a test that uses sound waves to 

produce an image of the coronary arteries which lets 

physicians look inside the blood vessels and see the 

conditions of the arteries. IVUS has been the best 

technology. It’s to be demonstrating the anatomy of the 

artery wall for the living animals and human. It have lead 

to an detonation of better understanding and research on 

both (a) the behaviour of the atherosclerosis process and 

(b) the effects of different treatment strategies for 

changing the evolution of the atherosclerosis disease 

process. Atherosclerosis is the single most frequent 

disease process to the greatest percentage of individuals 

living in first world countries. The ultrasound sound 

waves travel through a tube called catheter. This test lets 

doctors to be look inside your blood vessels. IVUS uses 

high frequency sound waves that can provide a moving 

picture of heart. The pictures come from surrounded by 

the heart rather than from side to side the chest wall. The 

ultrasound sound waves are sent with a device called a 

transducer. The transducer is attached to the distal end of 

the catheter which is filament through a blood vessel and 

into the heart. The sound waves bounce of the walls of 

the artery and return to the transducer as echoes. The 

ultrasound echoes are converted into images on a 

Televisions monitor to produce a picture of cross 

sectional coronary arteries and other vessels in your 

body.  

II. REVIEW OF LITERATURE 

 Unadventurously, the segmentation of IVUS images is 

carry out actually, which is a time consuming course of action 

with results exaggerated by the high inter- and intra-user’s 

unpredictability. To overcome these boundaries, several 

approach for semi-automated segmentation have been 

projected in the creative inscription Sonka et al put into 

practice a colleague based illustration thorough method put 

together a priori in sequence on coronary artery structure and 

a meticulous region of concentration prior to the mechanical 

border recognition [3]. Moderately a few difference of 

energetic description model have been inspecting including 

the in vivo corroboration approach of Giannoglou et al [2]. 

The vigorous curve main beliefs have been worn to allow the 

withdrawal of the limitations in three dimensions after 

surroundings an initial outline in Kovalski et al’s approach [4]. 

Klingen  smith et al uses the constancy in sequence to 

improve the active exterior segmentation algorithms after 

attain the radiofrequency (RF) IVUS information, for 

commemorative inscription characterization [8]. For 

investigational practice the most attractive move towards are 

the fully automatic ones. A limited number of them have been 

developed so far, such as the segmentation based on edge 

differentiation [5]; the latter is shown to be a resourceful 

feature for IVUS image exploration, in amalgamation with the 

gray level distribution. Brusseau et al [6] subjugated an 

unconscious method for detect the end luminal border based 

on an active contour that evolve until it optimally separate 

regions with different mathematical belongings lacking using 

a pre-selected region of concentration or initialization of the 

curve close to its final position. A fuzzy clustering algorithm 

for adaptive segmentation in IVUS images [9] is examine by 

Filho et al. fundamental et al present a 3D IVUS segmentation 

applying Rayleigh panorama density functions (PDFs) for 

model the pixel gray value allocation of the container wall 

structure [10]. 

III. IVUS WORKING PROCEDURE  

IVUS used in echocardiography technology, the same 

technology in ultrasound image treadmill tests and many other 

medical exams. The high frequency sound waves are used in 

ultrasound imaging systems that are emitted by a transducer. 

These ultrasound waves of tissue structure in the body and the 
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echo are converted into picture. IVUS transducers have been 

miniaturized to less than four hundredths of an inch and 

placed on the tip of a catheter. This catheter can be slipped 

into the cross sectional coronary arteries over the same guide 

wire that is used to position angioplasty balloons or stents in 

coronary arteries and vessel walls. It becomes, in effect, a tiny 

camera that gives us a cross-sectional view of the coronary 

artery, the coronary artery view that shows the distinct circular 

layers, using shades of colours and gray, the major ones being 

the following.  

1. The adventitia is the outer covering of the artery.  

2. The media is the actual wall of the artery,  

3. The intima is the layer of endothelial and other cells 

that make direct contact with the blood inside the 

artery – in normal arteries layer is thin but in 

diseased arteries are shown in Fig 1.2 thickened by 

plaques. 

4. The lumen is the actual open channel of the artery 

through which the blood flows. 

 

 

 

         Figure 1.1 Cross sectional coronary arteries        

   Figure 1.2 Cross sectional IV US images 

IV. IVUS IMAGE ACQUISITION  

Nowadays, there are two major kinds of IVUS 

devices available for acquisition. First device called as 

mechanically driven catheter and second device called as solid 

state devices. Mechanically driven catheters device consist of 

a flexible sheath, a core which contains the transducer in its 

tip and an external motor which is used to rotate the core. 

Solid state device generates the images from a transducer 

array and contain no moving parts. Mechanically driven 

catheter has the major advantage of a stable pullback path.  

V. IVUS IMAGE PRE PROCESSING  

Three stepladder of pre dispensation are used for the 

purpose of the contour detection which is representation of 

IVUS images in polar coordinates, detection of catheter region 

and replacing it by mean intensity value of the whole image 

and edge preserving and smoothing. Image representation in 

polar coordinates is essential to facilitate the efficient 

description of local image regions in the radial and tangential 

direction. It is important for facilitating the description of 

local IVUS image regions in terms of their radial and 

tangential characteristics and it also facilitates a number of 

other detections steps of IVUS images, such as contour 

initialization and the smoothing of the obtained contour. This 

image representation is also applied for the contour 

initialization and an easier smoothing of the obtained contour 

[2]. This polar image denoted by I(r, Ө), is used for the 

remainder of the analysis process. Detection of catheter 

regions shows not only vessel wall and surrounding tissue, but 

also the border of the transducer of the catheter. The latter 

province defines a dead zone which embarrassed no of use 

information. Having the diameter D of the catheter, the 

catheter induced artefacts are easily removed by setting I of 

distance r, angle Ө = 0 for distance r < Diameter/2+e, where e 

denote a small constant. This province can be substitute with 

the average value of the whole image pixel intensities. Edge 

safeguard and smoothing algorithms used to detect the speckle 

noises in IVUS images and also preserving the IVUS image 

details. It is one of the robustness for speckle reduction and 

edge enhancement processing. 
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TABLE 1: THE RESULTS OF ROC CURVE  

 

 

 

The 

number of 

learning 

step  

The speed 

of 

response 

(s)  

Accuracy 

1 100 60 83.14 

2 105 64 81.86 

3 85 54 84.85 

4 101 60 94.59 

5 106 65 93.39 

6 96 59 80.91 

7 98 60 75.92 

 

TABLE 2: COMPARISON OF EXISTING TECHNOLOGIES 

 

 

S.No Title Author Technique 

Used 

Result Conclusion 

1 Ultrasound Image 

Segmentation: A 

Survey 

J. Alison Noble and 

DjamalBoukerroui 

Ultrasound 

segmentation 

technique for 

medical -mode 

ultrasound 

images 

A constant rapidity 

model or other 

simple parametric 

model might be 

assumed to consent 

to propagation of a 

consequence from 

one frame to 

initialize 

segmentation in any 

more. 

we have argued that 

successful 

ultrasound 

segmentation 

methods have to 

utilize arithmetic, 

temporal, 

concentration, and 

imaging physics 

priors. 

2 Snakes: Active 

Contour Models 

Michael Kass, 

Andrew Witkin, and 

Demetri Terzopoulos 

 

Scale-space 

continuance 

The silhouette of 

the snake contour 

flanked by the 

edges and lines in 

the 

misapprehension is 

entirely determined 

by the spline 

silkiness 

expression.  

 

Scale break 

persistence 

can very much make 

bigger the capture 

province 

approximately 

description of 

attention. 

The squally weather 

model provide 
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3 Active Contours 

Without Edges 

Tony F. Chan and 

Luminita A. Vese 

Mumford–

Shah 

purposeful for 

segmentation 

By this submission, 

we show again how 

our reproduction 

can be used to 

notice objects or 

description with 

contours without 

incline. 

It proposed an 

energetic contour 

representation based 

on Mumford–Shah 

segmentation 

performance and the 

level set technique. 

4 Segmentation of 

Intravascular 

Ultrasound Images: 

A Knowledge-Based 

Approach 

Milan Sonka, 

Xiangmin Zhang, 

Maria Siebes, Mark 

S. Bissing, 

Steven C. DeJong, 

Steve M. Collins, and 

Charles R. McKay 

Border 

discovery 

algorithm 

It is tested 

intravascular 

ultrasound images 

attain from 24 fresh 

cadaveric hearts in 

which post mortem 

angiography show 

no discrete stenoses 

in the proximal left 

forward descending 

Coronary blood 

vessel. 

Intravascular 

ultrasound is a 

shows potential new 

imaging technique 

for evaluate 

coronary artery 

composition. 

5 Evaluation of Three-

Dimensional 

Segmentation 

Algorithms for the 

Identification of 

Luminal 

and Medial–

Adventitial Borders 

in Intravascular 

Ultrasound Images 

Jon D. Klingensmith, 

Raj Shekhar, and D. 

Geoffrey Vince 

Active 

exterior 

segmentation, 

Both active exterior 

segmentation 

algorithms be 

implement 

in the same 

graphical user 

crossing point 

(GUI), called 

IVUS Lab, which 

runs on Windows 

NT. 

The task of 

categorize luminal 

and medial–

adventitial 

borders in IVUS 

image sequence is a 

challenging problem 

to which the 

submission of 

deformable model 

segmentation 

algorithms can make 

available a talented 

solution. 

6 A novel active 

contour model for 

fully automated 

segmentation of 

George D. 

Giannoglou, Yiannis 

S. Chatzizisis, 

VassilisKoutkias, 

Lumen 

and media-

adventitia 

border 

It present a novel 

technique for the 

segmentation 

of IVUS images 

First, it could 

facilitate 

commemorative 

inscription 
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intravascular 

ultrasound images: In 

vivo validation in 

human coronary 

arteries 

IoannisKompatsiaris detection based on the 

combination of a 

fully automated 

contour 

initialization course 

of action with the 

submission of 

energetic contours. 

morphometric 

analysis 

including plan 

metric, volumetric 

and wall breadth 

calculations, 

thereby causative to 

express, and 

potentially on-site, 

Executive. 

7 Snakes, Shapes, and 

Gradient Vector Flow 

Chenyang Xuand 

Jerry L. Prince 

Incline Vector 

Flow (IVF) 

Previous further 

complex clamour 

deletion technique 

such as median 

filtering, 

morphological 

filter, and 

anisotropic 

dissemination could 

also be used to get 

better the 

underlying edge 

map. 

The field is 

calculated as   

Dissemination of the 

gradient vectors of a 

gray-level or double 

edge map. 

  

 

VI. CONCLUSION  

In this system that detects the IVUS images by use of 

the minimization of energy method. This method is effective 

to initialize the contour of an image. This is one part of the 

work plaque structure segmentation In IVUS cross sectional 

images. In future work this system will be implemented find 

out the all layers and segment the each layer in the IVUS 

images and finely find out the exact region of the plaque 

structure in IVUS images. This system iteratively fits the 

image regions and also provide by the approximation of the 

shape points that minimize the energy function representing 

the properties of image object.  
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