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ABSTRACT

Ultrasound is one of the most popular medical imaging
technologies that can help a physician evaluate, diagnose and
treat medical conditions. Although ultrasound imaging is
generally considered good medical tool but the overall
detection rate of Congenital Heart Defects (CHD) using
ultrasound image remain anomic. Congenital Heart Defects
are the heart problem that occurs before birth. Recognizing
Congenital Heart Defects at right time is a difficult task for
Physicians due to lack of subject specialists or inexperience
with the previous cases or even as the children they can’t
express their problem in a proper way. In order to improve
the diagnosis accuracy and to reduce the diagnosis time, it has
become a demanding issue to develop an efficient and reliable
medical Decision Support System. Hence machine learning
approaches such as neural networks have shown great
potential to be applied in the development of medical
Decision Support System for Heart Disease. Fetal anomaly
detection mainly carried out in four steps. Noise removal,
segmentation, feature extraction and classification.
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1. INTRODUCTION

Ultrasonography is an ultrasound-based diagnostic medical
imaging technique used to visualize muscles, tendons, and
many internal organs, to capture their size, structure and any
pathological lesions with real time tomographic images.
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Ultrasound is also used to visualize fetuses during the
pregnancy period and if there is a defect then doctors and
parents can do emergency prenatal care. The popularity of
ultrasound image is mainly due to its low cost and safety in
imaging fetuses. A congenital heart defect is a disease, present
at birth or occur before birth, that affecting the structure and
function of the heart and major vessels. Fetal Heart
Congenital Heart Defects are classified into two main
categories. Holes in the heart and heart valve abnormalities.
Holes in the heart can be seen between heart chambers or
between major blood vessels in the heart. These holes allow
oxygen-rich and oxygen-poor blood to mix. Heart valve
abnormalities- If the heart valves can't open and close
correctly, blood can't flow smoothly. Also valve should have
correct thickness.

If these defects are identify at early stage, then proper
treatment and care can be given. If it cannot be identify or
treated then children have to face many problem in their
future and may be lead to death. The Better Early Diagnosis
for these defects is so important for early treatment or
intervention. But identifying these types of Congenital Heart
Defects at right time is a difficult task for Physicians due to
lack of subject specialists or inexperience or the children can’t
express their problem in a proper way.

A very important tool for better early detection and diagnosis
of these defects is ultrasound fetal echocardiography. Visual
quality of the image produced from Ultrasound Fetal
Echocardiography play an important role in congenital
anomalies detection and diagnosis by physicians Below is a
list of different types of congenital abnormality, and how
likely ultrasound scanning is to identify each problem.

Table 1. Problems and chance of being seen using ultrasound image

Chance of being

Problem What the problem is

seen
Spina bifida Open spinal cord > 90%
Anencephaly Absence of the top of the head 99%
Hydrocephalus Excess fluid within the brain 60%
Major  congenital  heart 25%

problems


https://en.wikipedia.org/wiki/Medical_imaging
https://en.wikipedia.org/wiki/Medical_imaging
https://en.wikipedia.org/wiki/Medical_imaging
https://en.wikipedia.org/wiki/Lesion
https://en.wikipedia.org/wiki/Prenatal_care

A defect in the muscle which separates the chest and
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Diaphragmatic hernia abdomen 60%
Exomphalos/gastroschisis Defects of the abdominal wall 90%
Major kidney problems Missing or abnormal kidneys 85%
Major limb abnormalities Missing or abnormal kidneys 90%
Cerebral palsy Spasticity Never seen

But the overall detection rate of CHD remain anomic; the
chance of being seen of CHD is nearly 25%. . In order to
improve the diagnosis accuracy and to reduce the diagnosis
time, it has become a demanding issue to develop an efficient
and reliable medical Decision Support System to support yet
and still increasingly complicated diagnosis decision process.
Proposed methods introduce a system to identify congenital
heart defects to improve pregnancy outcomes and increase
their detection.

2. RESEARCH ELABORATION

Congenital Heart Disease (CHD) is one of the major causes of
deaths in children. A proper diagnosis can avoid such
problem. Unfortunately, it cannot be recognize at early stage
or from ultrasound image. A system for automated medical
diagnosis from ultrasound image would enhance the accuracy
of the diagnosis and reduce the cost effects. The proposed
system is designed and developed by using MATLAB’s GUIL.

In diagnosis of diseases Ultrasonic devices are frequently used
by healthcare professionals. Visual quality of ultrasound
image had significant effect of identifying defect. The main
problem during diagnosis is the distortion of visual signals
obtained which is due to the consequence of the coherent of
nature of the wave transmitted. These distortions are termed
as ‘Speckle Noise’. Speckle, in both cases, is primarily due to
the interference of the returning wave at the transducer
aperture. Because of the finite resolution, at any time
receiving from a distribution of scatterers within the
resolution cell. These scattered signals add coherently; that is,
they add constructively and destructively depending on the
relative phases of each scattered waveform. Speckle noise
results from these patterns of constructive and destructive
interference shown as bright and dark dots in the image. it
reduces image contrast and degrades boundaries of structures.
As a first step of identifying CHD is removal of speckle noise
from ultrasound image. This is done based on patch-based
Wiener filter.

After removing the speckle noise segmentation is done.
Segmentation can be done using morphological operation.
Segmentation is one of the most critical aspects of digital
image processing. Morphology is a technique of image
processing based on shapes. It involves partitioning or
grouping objects in an image either for identification or
analysis. There are many methods for achieving image
segmentation, many of which are application-specific. A
structuring element is a shape mask used in the basic
morphological operation. The structuring element is a small

binary image, i.e. a small matrix of pixels, each with a value
of zero or one. The matrix dimensions specify the size of the
structuring element. The pattern of ones and zeros specifies
the shape of the structuring element. An origin of the
structuring element is usually one of its pixels, although
generally the origin can be outside the structuring element.
There are many kinds of structuring element: Disk-shaped,
Diamond-shaped, Ball-shaped, Square-shaped, Flat linear
with length LEN, arbitrary with the specified neighborhood.
Applying which structuring element is depending upon the
image and requirements.

IM2 = imopen(IM,SE) performs morphological opening on
the grayscale or binary image 1M with the structuring element
SE. The argument SE must be a single structuring element
object, as opposed to an array of objects. Then this segmented
fetal heart is used for feature extraction. A feature is a
significant piece of information extracted from an image
which provides more detailed understanding of the image. The
gray level co-occurrence matrix (GLCM) are used for features
extraction from the segmented image. After creating the
GLCMs, several statistics are derived. These statistics provide
information about the texture of an image. Normalization,
energy, correlation, sum of variances, inverse difference
moment, entropy, correlation 1&2, sum average, sum entropy,
sum variance, difference variance, contrast, difference entropy
are the statistics used. These features/statistics act as the basis
for classification process and this classification is done with
the help of Artificial neural network(ANN). .

The input data for the network is obtained from the feature
extracted from the images, while the output for the network
will be the classification of the image. There arel3 input
neurons and 3 output neurons one is for normal category other
two is for two abnormal category.

3. SYSTEM ARCHITECTURE

The system presents four basic steps. The first step is
collecting ultrasound images and denoising. The second step
is image segmentation and the third step contains extraction of
featur .The final step is the classification of disease with the
help of neural network. Figure 1 illustrates a block diagram.
The images are collected from fetal ultrasound image gallery.
The original image format is jpeg and varies in size and
contrast. So pre-processing is done before noise removal.
Cropping and resizing are main pro-processing involved. Now
denoising is done to remove noise from image. Removal of
speckle noise is done based on patch-based Wiener filter.



Segmentation by morphological operation is done to the
denoised image. The morphological opening operation is
performed with a structuring element. Here use periodicline
structuring element. SE = SE = strel(‘periodicline’, P, V).
Main advantage of morphological operation is their speed and
simplicity. Next step is the feature extraction and
classification. After the morphological operation set of
features is extracted from the image withn the help of gray
level cooccurrence matrix is used. Normalization, energy,
correlation, sum of variances, inverse difference moment,
entropy, correlation 1&2, sum average, sum entropy, sum
variance, difference variance, contrast, difference entropy, are
the features used. Based on this values image is classified. For
this classification feedforward with back propagation neural
network is used. There are 13 neurons in the input layer
corresponding to 13 features and 3 neurons in the output layer
corresponding to normal category and two abnormal
category(hole in heart and defect in valve). Hidden layer is set
to 20. After the training of the neural network real word
example is gave. Finally the performance is calculated.

| MNoise remowval I

| Segmentation I
| Feature extraction I

| Classification I

Fig.1 Architecture of proposed method
4. RESULTS

The images are collected from fetal ultrasound image gallery.

Fig 2. normal fetal heart

After collecting the image noise removal is done based on
patch-based Wiener filter method. Figure show noisy and
denoised image of normal fetal heart.

Noisy image Denoised image

Fig 3. Noisy and denoised image

After that morphological opening operation is done using

periodicline structuring element and figure show the result of

morphological operation.
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Fig 4. Morphological operation Using periodicline
structuring element

Fig 5. morphological opening

Next step is the feature extraction. Normalization, energy,
correlation, sum of variances, inverse difference moment,
entropy, correlation 1&2, sum average, sum entropy, sum
variance, difference variance, contrast, difference entropy are
the 13 features extracted from the image. 0.3248, 0.1745,
134.5739, 4.7453, 0.9360, 3.6944, 9.9363, 1.5618, 1.6765,
0.0939, 0.4065, -0.6704, 0.9031 are the values of 13 features
Normalization, energy, correlation, sum of variances, inverse
difference moment, entropy, correlation 1&2, sum average,
sum entropy, sum variance, difference variance, contrast,
difference entropy respectively of one image collected from
ultrasound image gallery.

Final step is the classification based on this extracted features
and display the result. During displaying result it display a
confusion matrix and also plot performance

select image

Abnommality Wot Found

Fig 6. final result

Confusion Matrix
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Fig 7 confusion matrix



Table 2 . Overall classification details

Number of images that are correctly classified 30

Number of images that are not correctly classified 9

Table 3. Classification details of each group

Classification Correctly Incorrectly
category classified classified
Normal 10 2

Defect in the valve 15 5

Hole in the heart 5 2

5. CONCLUSION

Congenital heart defects are birth defects that affect the
structure and function of the heart. These defects may be a
hole in the heart or defect in the valve. If these defects are
identify early then proper treat and care can give. Ultrasound
image can be used to identify whether there is defect in the
fetal during pregnancy period. Among all the defect in the
fetal CHD is difficult to detect. Medical field relies on manual
manipulation ultrasound images to make inferences about the
presence of CHD. The chance of being seen the CHD from
ultrasound image is nearly 25%. The overall contribution of
this project is the development of a system that can detect the
presence of CHD using fetal echocardiographic images. One
feature of ultrasound image is the presents of speckle noise.
Removal of speckle noise is the first step. After that
segmentation is done. Then 13 features are extracted from the
segmented image using gray level co-occurrence matrix.
Based on this feature classification is done. For that
classification artificial neural network is used with 13 input
neurons and 3 output neurons. 13 input neurons are
corresponding to 13 features extracted from GLCM and 3
output neurons are corresponding to normal, hole in the heart
and defect in the valve classes. Finally accuracy is calculated.
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