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Problem Definition :
 Preterm birth - a child born at less than 37 full weeks, i.e.

up to 260 days of pregnancy

 Very often people have to deal with more important tasks,
where on the decision depends on the welfare of others.

 An example of such a situation is to predict the risk of
various diseases in premature infants. In this situation,
doctors use statistics that indicate the degree of risk for the
children, depending on the input data (time, weight,
hereditary diseases), as well as their professional
expertise.
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Problem Definition :
 With this information, the doctor can make an assumption

about the development of any disease and take appropriate
action.

 In recent years, great progress has been in the field of
intelligent computing system, or as they are called systems
with "artificial intelligence". The work of these systems is
based on a preliminary training, in which we get a
universal "solver". The most popular systems with
artificial intelligence is neural networks.

 By another meaning, We need to use the neural network
technology for getting the universal solver for our
problem.
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Research Objective :
The main object of this research is building a neural network, which
could become an auxiliary tool for risk assessment in premature infants.

The proposed systems characteristics:

• It simulate the manner in which one human specialist solve a problem;

• It use the knowledge of one or more people (not taken from the
scientific literature or other non-human sources of knowledge) explicitly
represented in the program;

• The capability of using knowledge in problem solving permits that the
search for solutions of complex problems be conducted in a guided
manner, in the opposition of conventional computerized systems.
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Research Data Resources:

• This data collected from 40 neonatal newborns in different health
statues which leveled from normal status to emergency status.

• The second step for this research data resources will be taken
from the neonatal hospital newborns number (1) in Tomsk –
Russia, and Phoenix Children's Newborn Intensive Care Unit-
AZ.

• It will be not less than 60 examples. For testing the suggested
system in order to create the right ANNs for risk assessment.

• However, in total we need approximately 100 examples , 70
example for creating the ANNs and 30 examples for Machine
learning (training).
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Research Methods :
For developing the suggested neural network, we could predict
the likelihood of risk of a disease in a child. So, we need to
identify the main parameters that influence the risk of any
disease:

 The gestational age - Гестационный возраст .

 Birth weight - Вес новорожденного.

 How is viable the newborn in the first 5 minutes of life -
Apgar score.

 A cause of the premature birth.

 A group of indicators can be attributed to no less important
parameters.
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Research Methods :
we need to identify the main parameters that influence the risk of any
disease:

 The gestational age - Гестационный возраст .

It is a determining parameter for the prediction. There are 4 degrees of
prematurity:

1.35-37 weeks

2.32 - 24 weeks

3.29 - 31 weeks

4.28 or less
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Research Methods :
Birth weight - Вес новорожденного.

This birth weight, distinguish the following categories:

1.Extremely low birth weight - up to 1000 grams.

2.Very low birth weight - 1,000 grams. up to 1499 m.

3.Low birth weight - 1,500 grams. up to 2499 m.
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Research Methods :
How is viable the newborn in the first 5

minutes of life - Apgar score –

Шкала́ Апга́р — система быстрой оценки состояния
новорождённого.

A system of rapid assessment of the newborn state.

Scale assumes overall analysis of five criteria, each of
which is integrally evaluated on a scale from 0 to 2
inclusive. The evaluation result may be in the range from
0 to 10.

Five criteria for Apgar scores:

Appearance, Pulse, Grimace, Activity, Respiration
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Research Methods :
A cause of the premature birth.

There are several main reasons:

1. Infantilism genitalia, especially in combination with hormonal disorders.

2. Prior abortion

3. Somatic mother's illness: rheumatic fever, rheumatic heart disease,
pyelonephritis, etc.

4. Endocrine disorders (functional ovarian insufficiency, diabetes mellitus)

5. Acute infectious diseases
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Research Methods :
The following indicators can be attributed to no less important 

parameters:
1. Rh - negative mother's blood affiliation - Отрицательная 

принадлежность крови матери.

2. Hypoxia, asphyxia - Гипоксия, асфиксия.

3. Twins – Близнецы.

4. ZPK – ЗПК.

5. Caesarean section, bleeding - Кесарево сечение, кровотечение.

6. Acceptance of the mother of some medicines - Прием матерью 
некоторых медикаментов.

Here, we have identified the main groups of indicators that have an impact
on the risk of various diseases in the newborn.
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ANN  Mechanism:
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 There are many complex types of neural networks. We are interested in the
Recurrent Network, or as they are called Direct Distribution Network.

 Direct distribution networks have a one-way connection from the input to
the output layer. They are most commonly used for forecasting, pattern
recognition and approximation of nonlinear functions. Supported networks
include feedforward backpropagation algorithms errors cascading
proliferation, direct connection with the input delay counter propagation,
linear network and perceptron type.

Figure 1. The recurrent network



ANN’s Mechanism: Input Vector  (𝑋𝑝)
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we have determined that the determining factors in the development of disease

in premature babies are some of the indicators which will be also as a signs. In

order to properly record the feature vector, we define the following rule. Each

specific position in the feature vector corresponds to a particular factor. Thus

distribute items as follows:

1.The degree of prematurity

2.Weight Category newborn baby

3.Apgar score

4.The presence of abortions

5.Endocrine disorders (functional ovarian insufficiency, diabetes mellitus). Acute

infectious diseases.

6. Rh - negative mother's blood affiliation.

7. Hypoxia, asphyxia, cesarean section, hemorrhage

Thus, we have constructed a feature vector size 7 (𝑋1, 𝑋2, 𝑋3,…….. 𝑋𝑝=7)



ANN’s Mechanism: Output Vector  (𝑌𝑘)
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The output will be set n- dimensional vector. This vector characterizes the

risk of a newborn in some disease. It is necessary to determine the amount of

disease or outcomes.

1. High probability of death

2. The risk of IUI - Риск ВУИ

3. The risk of HDN - Риск ГБН

4. The risk of hypoglycemia - Риск гипогликемии

5. Risk SDR - Риск СДР

6. The risk of hemorrhagic syndrome - Риск геморрагического синдрома

7. The risk of hyperbilirubinemia - Риск гипербилирубинемии

Thus, we obtain the vector size 7. That is, the output set can be thought of

as 7 different sets, which can be crossed.



ANN’s Mechanism:
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Consider working example of a neural network for partitioning points of

the space into several subsets. Thus, the problem of the neural network,

the input data to break all the many signs into several subsets.

Figure 3. Splitting the space into several 

subspaces

Assuming that the output vector can consist of multiple values equal to {1, 0}.

{1} The risk of disease exists, {0} – The risk of the disease is absent.

The position in the output vector characterizes certain disease.

Figure 2. The points in two-dimensional space



ANNs Construction: 
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We will use a two-layer neural network. So each input parameter corresponds to

one neuron. Who then pass on the output signal output. During training, the

network "to learn how to" transmit predetermined signals to the required output.

Now we need to set the input and output data.

For example, we want to learn the network determined by the risk of high
mortality among preterm infants. This criterion corresponds to the output vector
{1,0,0,0,0,0,0}. The input vector for the output vector will be the next set of
vectors:

1. {4,1,5,1,0,0,0}

2. {3,1,6,0,1,0,0}

3. {3,2,4,1,1,0,0}

4. {4,1,3,1,1,0,0}

5. {3,1,6,1,1,1,1}

6. {4,2,6,1,0,0,1}

7. {3,1,5,0,0,1,0}

Figure 4. The input matrix
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As we can see, according to statistics, children with 
very low birth weight, and born in the early stages of 
gestation, have a high probability of death.

Figure 5. Schematic representation of the network

ANNs Construction: : 



ANNs Training: 
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After network training,

we can see the different

training statistics. For

example, we can see the

data on training in the

form of a graph.

Figure 6. Learning process of the network



HASSANIN H. M. 21

We now turn to the

«Simulate» tab and test

our network.

As we point out the input

vector data «data3» .In

the end, we can see the

following result in fig. 7: Figure 7. Risk Prediction

we have a vector of values. Taking into account the characteristics, we can

say that the characteristics of the newborn, the above is almost no risk of

getting any disease.

Thus, we have developed an ANN system, which is given a vector of

characteristics that can predict the risk for preterm infants.

ANN  Test: 

Results, findings and discussion:



Conclusion :

In this work we have developed a fairly primitive neural

network consisting of only two layers. Such a network can

operate with no more input data without considering a lot of

minor factors. However, even with such a network may be a

high probability can predict risk.

Ann represent a powerful tool to help physicians perform

diagnosis and other enforcements. In this regard, Ann has

several advantages including:

(I) the ability to process large amount of data

(Ii) reduced likelihood of overlooking relevant information

(Iii) reduction of diagnosis time
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Conclusion :

Ann system has proven suitable for satisfactory diagnosis of various

diseases. In addition, their use makes the diagnosis more reliable

and therefore increases patient satisfaction. However, despite their

wide application in modern diagnosis, they must be considered only

as a tool to facilitate the final decision of a clinician, who is

ultimately responsible for critical evaluation of the ANN output.

Methods of summarizing and elaborating on informative and

intelligent data are continuously improving and can contribute

greatly to effective, precise, and swift medical diagnosis.
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