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l.EXPERT SYSTEMS

An expert system is a computer program that emulates the decision

making of a human expert, see Figure l. An expert system is divided into
four main categories namely inference engine, knowledgebase, working
memory and user interface, shown in Fig1. An inference engine is a

program that interprets the rules in the knowledge base in order to draw
conclusions. A knowledge base is the core strength of an expert system

in which the knowledge in the program is expressed in a special-purpose
language and kept separate from the code that performs the reasoning.

Working memory is a database used to store collection off acts which
will later be used by the rules. lt is used by the inference engine to get

facts and match them against the rules. User interface provides

interaction between user of the expert system and the expert system

itself. The user of the expert system need not be necessarily an expert in
artificial intelligence.
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Figure 1": Expert System Components
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3.Expert systems components

1. Sub system for knowledge : The subsystem for compiling knowledge
Experience relating to resolve the issue and transfer of knowledge and

turn it into a source of knowledge base Existing computer and includes

Expropriated knowledge experts and studies, databases and reports
Own images and research, and is considered to have expert knowledge

of a difficult task and requires Help of engineer with knowledge of the
expert knowledge base building.
2. Knowledge Ease Knowledge necessary to understand and define the
knowledge base, problem solving include, and smell the two main

components. Facts and theories about the problem, and procedures or
rules governing the use of control .Those facts in solving specific
problems. The information is entered in the knowledge base. In a

computer program through a process called knowledge representation.
3. Inference machine : The inference is considered as a reason for the

machine expert systems, which are ls a program that provides a

methodology to reflect on the information in the knowledge base and in

the workplace and prepare Recommendations. And bearings Knowledge

about how to use the system by setting the agenda, which regulates and

monitors the stages .

A- taken to solve problems when you request consultation system lt
includes machine. Heuristics are three main components a translator

and implement the elements of the selected works through the

application of knowledge base rules.

B- The scheduler saves in control of the agenda and the assessment of
the impact of the application of the rules of inference in light of the
priorities or other criteria in the agenda.

€- Consistency port works to maintain a consistent representation of the
proposed solution.
4. workplace : The painting or workplace area in memory allocated to

describe the current problem, as determined by the input data are also

used in the registration of judgments and decisions and intermediate

results.
5. Environmental Surface : Enabling expert systems to facilitate

communication with the system user and these contacts are natural

language may be available through the menus and graphics.

5. Subsystem for clarification : This sub system expert system provides

the ability to clarify the causes on which the issue is resolved through

the program shows the user and explains the reasons Access to this



solution, and the system can be explained by expert behavior of the
system by answering questions such as:

- How it was reached to a certain description of the problem ?
- What are the reasons for rejection of certain alternative?
T.Revision of the knowledge system : Experts of individuals have the
ability to self-evaluate their performance and learn from their
experiences and modify their knowledge and use them in the future
consulting. Expert systems also need for such capacity and that by

providing them with The possibility of renovation facts in addition to, or
modification in or cancellation of them not only that but also need to
have expert possibility of evaluating the reasons for failure or success of
the proposed solutions and in which they can improve the knowledge
base, but the latter property is still the place experiences in many

centers and institutes systems research.

An inference engine is a computer program that applies artificial
intelligence to try to obtain answers or responses to queries from a

know ledge base. There are various Techniques used for the
development of faster, efficient and reliable medical expert systems like

rule based reasoning, decision trees, fuzzy logic, case based reasoning ,

artificial neural network, genetic algorithm, hybrid approach etc.

Following section covers the various types of inference engines .

A. Rule Based Reasoning

This uses "if-then-else" rule statements. The term 'if' signifies that the
statement is true and the system should 'then' carry out a particular

function. In case the statement is false or specifically speaking it is'not
true', then the 'else' statement comes into action and the system has to
carry out what the'else'statement tells it to do. In simple rule-based

systems, there are two kinds of inference, forward chaining and

backward chaining. Rules are simply patterns and an inference engine

searches for patterns in the rules that match patterns in the data.

Forward chaining: data gets put into working memory. This triggers rules

whose conditions match the new data. These rules then perform their
actions. The actions may add new data to memory, thus triggering more

rules. And so on .This is also called data-directed inference , because

inference is triggered by the arrival of new data in working memory.

Backward chaining : the system needs to know the value of a piece of
data.



It searches for rules whose conclusions mention this data. Before it can

use the rules, it must test their conditions.This may entail discovering
the value of more pieces of data, and so on. This is also called goal-

directed inference, or hypothesis driven ,because inferences are not
performed until the system is made to prove a particular goal (i.e. a

question ).

B. Decision Trees

A decision tree is a decision support tool that uses a tree-like graph that
predicts the classification of a case. The structure includes a root node,

branches, and leaf nodes. Each internal node denotes a test on an

attribute, each branch denotes the outcome of a test, and each leaf

node holds a class label. The topmost node in the tree is the root node.

A decision tree is are presentation which combines search strategy with
knowledge relationships. There are various techniques are used for
developing decision trees like gain ratio, GlNl, statisticalapproaches etc .

Decision trees can be evaluated using different techniques. The speed

and accuracy of an algorithm can be checked that whether it produces

the same results as desired or not. The techniques which can be used to
test the performance of decision trees and algorithms are holdout sets,

K-fold cross validation, leave 1 out validation, bootstrapping

C.Fuzzy Logic

Fuzzy logic is based on the theory of fuzzy sets ,where an object's

membership of a set is gradual rather than just member or not a

member. Fuzzy logic uses the whole interval of real numbers between

zero (False) and one (True) to develop logic as a basis for rules of
inference. Inference methods for fuzzy logic are max-min method , max-

dot method, averaged method ,root-su m-squa red method. Fuzzy

decision making procedure consists of three steps, Fig 2:

- Fuzzification : ln this step member ship degrees for each input variable

are computed in respect to its linguistic terms.
- Fuzzy Reasoning : lt yields out the output fuzzy set using computed

membership degrees and the fuzzy rules. lt further consists of rule

matching, fuzzy inference, and fuzzy aggregation stages.

- Defuzzification : A crisp value from the output membership function is

determined as the final result.



Figure 2: Fuzzy Inference System

D. Case Based Reasoning

Case-based Reasoning (CBR) is a computational problem solving method

of Artificial Intelligence (Al) which works, in contrast to the Knowledge

Based System or Rule-Based System, by merely using the successful

solutions of previous problems to produce solutions to new and novel

problems ,without requiring the help of expertise. CBR, like other A.l

techniques, utilizes a process used by human brain in solving similar
problems. lf humans face a problem similar to one they have already

faced and solved successfully before then they tend to solve the new
problem in a similar way too. In the same way, CBR makes use of past

cases stored in its case base, to provide solutions to new similar
problems. lt is like learning from previous experiences. Same has been

depicted in Fig 3. Another great advantage of Working by using previous

cases is that any new cases which come up, and the solutions of which

has to be "revised", will be saved in the case base for future use, hence

automatically updating the case base according to time and changing

situations and improving the ability of the CBR system to solve problems

as more and more new problems it solves.

E. Artificial neural network

Neural networks are a computational approach which is based on a large

collection of neural units loosely modeling the way a biological brain

solves problems with large clusters of biological neurons connected by

axons.



Each neural unit is connected with many others, and links can be

enforcing or inhibitory in their effect on the activation state of
connected neural units. Each individual neural unit may have a

summation function which combines the values of all its inputs together.
There may be a threshold function or limiting function on each

connection and on the unit itself such that it must surpass it before it
can propagate to other neurons. Typical artificial neural network is

displayed in Fig3.These systems are self-learning and trained rather than
explicitly programmed and excel in areas where the solution or feature
detection is difficult to express in a traditional computer program. There
are two types of networks like feed forward and feedback. Neural

networks typically consist of multiple layers or a cube design, and the
signal path traverses from front to back. Back propagation is the training
or learning algorithm where the forward stimulation is used to reset

weights on the "front" neural units and this is sometimes done in
combination with training where the correct result is known.

Hidden layer

Output layer

Figure 3: Artificial neural network

F. Genetic Algorithm

A genetic algorithm (GA) is a meta heuristic inspired by the process of
natural selection that belongs to the larger class of evolutionary

algorithms. Genetic algorithms are commonly used to generate high-

quality solutions to optimization and search problems by relying on bio-

inspired operators such as mutation , crossover and selection. At the

Input layer



beginning of the computation a number of individuals (the population)
are randomly initialized. The objective function is then evaluated for
these individuals. The first/initial generation is produced. lf the
optimization criteria are not met the creation of a new generation starts.
Individuals are selected according to their fitness for the production of
offspring. Parents are recombined to produce offspring. All offspring will
be mutated with ascertain probability. The fitness of the offspring is

then computed. The offspring are inserted into the population replacing
the parents, producing a new generation. This cycle is performed until
the optimization criteria are reached, Fig 4.

Figure 4: Genetic Algorithm process We have used the artificial neural

network as it's widely applied in research because the can model highly

non-linear systems in which the relationship among the variables is

unknown or very complex.[5]

Iermiuation
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4.Diagnosis

Decision support systems (DSS) form a significant part of clinical

knowledge management technologies through their capacity to support
the clinical process and the use of knowledge, from diagnosis and

investigation through treatment and long-term care. Diagnosis needs

the integration of different sources of data and the on-line or on-line
collaboration of different kinds of specialists. DSSs are typically designed

to integrate a medical knowledge base, patient data and an inference

engine to generate case specific advice. One interesting case in this area

is a machine learning-based expert system known as Optimal Decision

Path Finder, which can speed up diagnosis and reduce cost without loss

of diagnostic performance and sometimes, with better performance. lt is
a decisio n-su p port tool that shows disease probabilities and actively
identifies the minimum set of tests most likely to confirm a diagnosis.

The algorithm can learn clinical knowledge directly from a given dataset

with minimum human input and consists of three components that work
together: lazy-learning classifiers, confident diagnosis, and locally

sequential featu re selection .

S.MEDICAL EXPERT SYSTEMS

Expert system is a program which uses artificial intelligence to provide

solutions to difficult questions requiring specialized training to answer.

Decision making in Intensive Care Unit (lCU), analysis of practice of
respiratory medicine which will benefit from an unbiased guidance.

Artificial neural networks, object-oriented framework, fuzzy logic,

genetic algorithm are some of the recent techniques used for the

development of faster, efficient and reliable medical expert

systems].Recent years have witnessed an exponential increase in the

application of computers in the medical field. Application of computers

in biomedical engineering provides unparalleled opportunities to explore

newer strategies for prevention, early diagnosis and specific therapy for
large number of medical needs. Analyzing the recent developments in

medical computer science, it is clear that the trend is to develop new

methods for computer aided decision making in medicine to evaluate

critically the methods in clinical practice. Development of expert systems

in medical field has already emerged as a major area in the application

of computers in medicine. Despite some promising examples of the use

of expert system to enhance patient care, very few products are

routinely used in clinical setting.



One of the important factors that have limited the acceptance of
decision making support tools for clinicians is the lack of medical staff
involvement in the system development. Expert system is a program to
provide solutions to difficult questions requiring specialized training to
answer. In an expert system, comparison, classification and
identification are essential requirements. Providing all possible

symptoms and corresponding disease conditions in a computer through
programs it can make a sufficiently sound solution to a particular
problem, perhaps as good as the case an expert doctor would have

made in that context, based on his intelligence, experience and

knowledge. But here accuracy of diagnosis depends on the domain

expert's doctor contribution and knowledge engineer's skill in the
development of the system [18].When a computer is independently
involving in any type of decision making or computing activity, it is said

that activity is automated. The biggest single use of Artificial Intelligence
(Al) technique today is in expert system. Expert system is designed using

Al technique to operate in a real-world domain. The goal is to develop a

system which can make expert level judgments and recommendations in

the field. In most of the cases it is a rule based. Artificial intelligence

application program provides expert quality solutions to problems in a
specific domain. lts knowledge is extracted from human experts in the
domain and encoded in a formal language and it attempts to emulate

their methodology and performance. They are open to inspection,

modification and a nalysis. [9]

6.Design of medical expertsystems

The vast amount of existing medical knowledge and the rapid growth of
that knowledge have resulted in a situation where most physicians find

it increasingly difficult to assimilate all the information which would be

useful in making optimal clinical judgments, even after specialization. lt
is not surprising that empirical studies have demonstrated that
physicians do not always make optimal decisions. Now it has been

approved by all concerned that computer assisted medical decision

making system, medical expert system, might provide a solution to the
problems in diagnosis and patient management. Such systems are

generally intended to support and not replace physicians,

complementing their natural abilities to make judgments with the

computer's memory, reliability and processing capabilities Medical

expert system has evolved from computer science through artificial

intelligence.



They are based on symbolic models of disease entities and their
relationships to patient factors and clinical manifestations. Diagnostic

expert systems help the doctors to determine the range of alternative
diagnosis or a definitive diagnosis systems used for treatment helps in

deciding on an action plan where multiple options are available in
individual cases. Quick decision making in differential diagnosis and

selection of proper treatment in a short time are the features of the
medical expert system .[9]

T.Decision variation between system and human expert

The decision made by the system have slight difference with decision of
human expert during test case validation. There are different
contributing factors for the variation of decision made by the knowledge
based system. First, the knowledge based system is limited to the
knowledge incorporated in the knowledge base. The main problem is

contextual understanding of patient symptoms. This mean sometimes
the patient symptoms may be a medical case but due to high similarity
of patient symptoms the case can be considered as surgical case. For

examples, patients may present with symptoms of cough. But, if the
patient waits more the two weeks without getting treatment, the
patient problem may change other complication such as TB disease. As

the numbers of day gone the complication again change another health
problem like pneumonia. ln medical domain age, sex and case duration
have determinant factors to solve patient health problem. Therefore, by

considering only the time range, the physician may decide the type of
disease. Another example is symptom like lower abdominal pain is

difficult to identify, especially when the patient is pregnant women.

Because, both pregnancy and appendices disease has symptom of lower

abdominal pain in common. Therefore, if a patient keeps silent when

he/she feels such symptom, it will expose the patient into life
threatening complication. As result, the case can be considered

differently by different domain expert. Such issues affect the accuracy of
the system during the test case validation. On the other hand, to show

the possibility of updating the existed knowledge, the researcher

incorporated single case to update the facts from working memory

based on the patient response. Once the new symptom acquired from

the user the system store it permanently in the fact base. When user

starts a new session, the system remembers previously stored

symptoms to make a decision.

- Yr -



In addition, the knowledge based system provides recommendation
which help general practitioner to categorize the patient considering
symptoms given by the users. Therefore, case based reasoning
technique need to incorporate with rule based reasoning, which enables
the system to learn from past practices. Then it will facilitate the full-
fledge learning capability of the system by integrating the hybrid
reasoning mechanism. [9]



Research goals

1. Assist in the acceleration of the work of hospitals in the side of the
diagnosis of disease that affects the Respiratory system.
2. idea for the user that the language is the language of artificial
intelligence possible Employ it. And lt is flexible .And The Try From

remove some perception adaptation of the language.

3. simplification the diagnostic process so that it becomes a form of
finding a fixed program and easy to use.

4. The main goal of the program is still to be a substitute for the human

side of medicine.

Research problem

In this research I have created a system to diagnose respiratory diseases.

This system is medical. The system does not make mistakes. I am that
the doctor may make mistakes or forget. Your doctor may diagnose the
disease or give a wrong treatment. Access to the ideal diagnosis This

system can be developed towards the best so that it is an expert system

for diagnosis of diseases fully .

Respiratory diseases and Symptoms

1.flu( influenza) (ti:gti:i1
Symptoms

* fever
* headache.
*body ache.
t conju nctivitis.
* chills.
*sore throat.
*runny nose.
* cough.



2.cold(common cold) ( pts;rll)

Symptoms

* headache.
* sneezing.
x sore throat.
* runny nose.
* chills.

3.pulmonary hypertension(t'9il-Jl u: ' llil;l)
Symptoms

* shortness of breath .

*Feeling tired.
*Feeling drowsy or dizzy.
* Angina pectoris.
* Heart palpitations.
*Swelling of the legs and ankles

4.AllergY (4+-l,,,.Jl)

Symptoms

*Nasal congestion.
*ltching.
*runny nose.
* hearing or swelling in the eyes.

5.altitude sickness (diri:JFll ell)
Symptoms

* Headache.
* Nausea.
* Dizziness.
* Exhaustion.



Research Methodology

When initiating the work of the practical part of the program to set up -
We Acted Machine Inference And Base Discerning. inference and are
considered two main parts of a program written by the language of
intelligence Artificial .hat we have diseases and their symptoms into the
machine, which is inferred systematic thinking or body building program

or Program . And We establish a knowledge as a key for machine
reasoning to solve problems base to serve Inventory .whereat can find
out the disease soon as you type any of the symptoms The idea behind
the program to set up an expert system using the language of
intelligence Artificial .We Acted have diseases and symptoms in the
machine so as to be inferred when implementing the answer either YES

OR NO. When you type any of the symptoms, the program will pass

through the Respiratory system diseases Involuntarily -And over the
disease did not find these symptoms are the answer NO and if we find
the symptoms are the answer. if YES was in similar symptoms in more
than one disease, the answer is YES upon execution The Program lt ls.



Code of the Expert system for diagnosis of respiratory
diseases

M DosEox 0.74, cpu rp€.d: 3O0o cyctcr, tr.mcrkip 0, grogram:

@S9or 0,7d Cpu













To execute the program press Alt + R then write the word (go)

in the (goal) window and then start the program with questions

and answer be (y, n) short for (yes.no):

" What is the oatient's name ?"

He then asks about the symptoms of the disease :-

" have a fever (y/n) ? "

When you finish the symptoms write the name of the disease and the

word(yes)


