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ABSTRACT 

 

This project is the design of an automated expert system (Auto Doc) for medical 

diagnosis preferably used in remote areas of the society. This AutoDoc is an 

intelligent system for diagnosing ailments for different patients and prescribes 

drugs. It has the tendency to advice patients for further medical checkup if need be. 

The system is gender and age sensitive and it is developed and implemented using 

VISUAL BASIC.NET. This project is designed and implemented with a group of 

intelligent software that has numerous advantages, among which are: attending to 

patients in the absence of a human doctor. It is a non fatigue system, hence has no 

working limit. It is equipped with a large database of knowledge that can be added 

to and keep up-to-date so it can store more knowledge than a person.  It cannot 

forget or get facts wrong .It suffers no loss of knowledge and can access specialist 

knowledge that a doctor may not have.         
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CHAPTER ONE 

1.0 INTRODUCTION 

Over the last decades, the industrial community’s attitude to the ability of 

computer science dealing with data uncertainty in a human manner has changed 

from unlimited optimism to a most realistic and pragmatic result. Interest has 

shifted from the creation of artificial intelligence (AI) towards the development of 

intelligent technologies. The later are usually considered to be computer methods 

for solving problems that require intellectual reasoning. 

The scope of possible application of intelligent and neural network technologies is 

very wide. It includes application to automatic control, decision making, process 

modeling and control, machine diagnostic, portfolio management, target 

recognition, medical diagnosis, credit rating, targeted marketing, voice recognition, 

financial forecasting, quality control, intelligent searching, fraud detection, natural 

language processing, pattern recognition, DNA analysis and inductive logic 

programming.  

Neuro-computing activities in software engineering are centered around the 

following principal areas: fuzzy logic, neural networks and generic/machine 

learning algorithm; but for this work, the specific objective is to design an expert 

system that simulates the human conscious system. 

Artificial intelligence is primarily concerned with understanding and controlling 

the forces and resources of nature by designing and developing machines which 

can simulate human intelligence and do things like humans. 
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1.1   ESSENCE OF THE RESEARCH 

Application of Expert systems in biomedical engineering area often involves 

analysis and classification of an experiment’s outcomes. This can be obtained 

using traditional techniques such as, linear discriminant function and analysis of 

covariance. 

But, in some cases, outcome of experiments is dependent on a number of variables, 

with the dependence usually an unknown non-linear function. Expert Systems can 

manage such problems. Artificial neural networks bridge the much needed gap 

between technical knowledge and biology. Investigation of Artificial Neural 

Network Methods in biomedical engineering domain will advance medical care. 

This research is on modeling parts of the human body and recognizing diseases 

from various diagnosis. Neural network learns by examples that are representative 

of all variations of the diseases. Therefore, the essence of this work is to design an 

automated or computerized diagnostic system that can diagnose ailments in the 

absence of a human doctor and also, prescribe drugs appropriately. 

1.2    PROJECT JUSTIFICATION  

Most times at hospitals a patient arrives critically ill, only to discover that the 

doctor on duty is attending to another patient or the doctor not even available at all. 

The patient has to wait and endure the pain until a medical doctor comes. This 

problem triggered the idea of this project titled “THE DESIGN OF AN EXPERT 

SYSTEM CALLED AUTODOC FOR MEDICAL DIAGNOSIS IN 

BIOMEDICAL ENGINEERING” with a computerized diagnostic system.  In such 

condition and with a nurse on ground, the patient could be attended to 

appropriately and life will be saved. A patient with a little knowledge of computer 
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operation can as well key in his/her symptoms into the computer and get necessary 

diagnosis and drug prescription for him/herself. 

In conclusion, the importance of this work is summarized as follows: 

1. If the doctor is not available or in remote areas, the computerized doctor can 

diagnose and prescribe drugs for the patient who needs immediate attention. 

2. If the doctor is tired as a human, the computerized doctor may be used. 

3. Human doctor is prone to error with fatigue, but the computerized doctor is 

always error free if everything is equal on the design  regardless of length of active 

services it renders. 

4. The computerized doctor is faster than the human doctor, and this is necessary 

especially, where there are many cases to be treated. 

5. The computerized doctor survives forever, there is no loss of knowledge as there 

is when a doctor dies or gets retired, though the system is subject to breakdown. 

6. It is a non fatigue system. 

 

1.3   OBJECTIVE OF THE RESEARCH 

The primary objective of this project is to design and simulate a software program 

or an expert system for medical diagnosis.  

Also, this project is aimed at developing this expert software in such a way that it 

can be updated and upgraded at intervals as new medical features are required. 

1.4   SCOPE AND LIMITATIONS OF THE RESEARCH 

This research is based on the application of Artificial Neural Networks in 

Biomedical Engineering. An expert software will be designed and this expert 

system is an automated/computerized doctor. The computerized doctor is designed 
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to diagnose different ailments from patients with respect to patient’s symptoms. 

The design will be in such a way that after the diagnosis, drugs will be prescribed 

to the patient on request and if the diagnosis is not related to any sickness, the 

patient will be referred for advanced medical checkup.  

1.5   ARRANGEMENT OF THE WORK 

This project work is structured in five chapters after the title page, certification, 

dedication, acknowledgement, abstract, table of contents and the list of figures, 

tables and symbols. 

Chapter one is the introduction which comprises of the background of the study, 

scope and limitations of the study, objective of the study, methodology, the essence 

of the study and arrangement of the work. 

The next is chapter two, which is the literature review. This chapter reviews 

different related works from different people with dates. Following this chapter is 

chapter three which is the system analysis and design, and this involves studying 

the program at hand, its problem areas and devising a format for solving it. 

The next is chapter four which is system implementation, testing and 

documentation. This chapter looks into what the system does, how it works, testing 

and debugging of the application.Then, the last chapter is the summary, conclusion 

and recommendation for further studies 
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                                          CHAPTER TWO 

2.0   LITERATURE REVIEW OF ARTIFICIAL INTELLIGENCE,      

        EXPERT SYSTEMS AND NEURAL NETWORK SYSTEMS 

The background of Artificial Intelligence (AI) has been characterized by 

controversial opinions and diverse approaches. Hebb Posits [1], “the controversies 

have ranged from the basic definition of intelligence to questions about the moral 

and ethical aspects of pursuing Artificial intelligence”. However, despite the 

unsettled controversies, the technology continues to generate practical results. With 

the increasing effort on the Artificial Intelligence research, many of the prevailing 

arguments are being resolved with proven technical approaches. Expert systems 

form the most promising branch of AI. 

“Artificial Intelligence” is controversial for a technology that promises much 

potential for improving human productivity [2].The phrase seems to challenge 

human pride in being the sole creation capable of possessing real intelligence. All 

kinds of anecdotal jokes about AI have been offered by casual observers. A 

speaker once recounted his wife’s response when he told her that he was venturing 

into the new technology of artificial intelligence. “Thank God, you have finally 

realized how dumb I have been saying you were all these years,” was alleged to 

have been the wife’s words of encouragement [3]. One whimsical definition of AI 

refers to it as the “Artificial Insemination of knowledge into a machine” [4] 

In general, Neural Intelligence involves the capacity of humans to acquire 

knowledge, reason with the knowledge, and use it to resolve problems effectively. 

By contrast, Artificial Intelligence is defined as the ability of a machine to use 

simulated knowledge in solving problems [5]. 
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2.1   ORIGIN OF AI 

The definition of intelligence had been sought by many ancient philosophers and 

mathematicians including Aristotle, Plato, Copernicus and Galileo. These great 

philosophers attempted to explain the process of thought and understanding. The 

real key that started the quest for the simulation of intelligence did not occur 

however, until the English philosopher, Thomas Hobbes put forth an interesting 

concept in the 1650s [6]. Hobbes believed that thinking consists of symbolic 

operations, and that everything in life can be represented mathematically. These 

beliefs directly led to the notion that a machine capable of carrying out 

mathematical operations on symbols could imitate human thinking [7]. This is the 

basic driving force behind Artificial Intelligence (AI) effort. For that reason, 

Hobbes is sometime referred to as the grand father of Artificial Intelligence. 

While the term “Artificial Intelligence” was coined by John McCarthy relatively 

recent (1959) [8], the idea had been considered centuries before. As earlier as 

1637, Rene Descartes was conceptually exploring the ability of machine to have 

intelligence when he said; “For we can well imagine a machine so made that it 

utters words and even in a few cases, words pertaining specifically to some actions 

that affect it physically. However, no such machine could ever arrange its words in 

various different ways so as to respond to the sense of whatever is said in its 

presence …. as ever the dullest people can do” [9]. Descartes believed that the 

mind and the physical world are no parallel planes that cannot be equated. They are 

of different substances following entirely different rules and can thus, not be 

successfully compared. The physical world (i.e. machines) cannot imitate the mind 

because there is no common reference point. 
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Hobbes proposed the idea that thinking could be reduced to mathematical 

operations. On the other hand, Descartes had the insight into functions that 

machines might someday be able to perform. But he had reservations about the 

concept thinking could be simply a mathematical process. 

The 1800 was an era that saw some advances in the conceptualization of the 

computer. Charles Babbage, a British mathematician, laid the foundation for the 

construction of the computer, a machine defined as being capable of performing 

mathematical computation. In 1833, Babbage introduced an analytical engine [10]. 

This computational machine incorporated two unprecedented ideas that were to 

become crucial elements of the modern computer. First, it had operations that were 

fully programmable and second, the engine could contain conditional branches. 

Another British mathematician, George Boole, worked on issues that were to 

become equally important. Boole formulated the “laws of thought” that set up rules 

of logic for representing thought. The rules contained only two valued variables. 

By this, any variables in a logical operation could be in one of only two states: Yes 

or No, True or False, All or Nothing, 0 or 1, On or Off, Up or Down and so on. 

This was the birth of digital logic, a key component of Artificial Intelligence 

effort[11]. 

In the early 1990s, Alfred North Whitehead and Bertrand Russell extended Boole’s 

logic to include mathematical operations. This, not only led to the formulation of 

digital computers but also, made possible one of the first ties between computers 

and thought process [12]. 
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2.2   HUMAN INTELLIGENCE VERSUS MACHINE    INTELLIGENCE   

Two of the leading mathematicians and computer enthusiasts during the 1900 to 

1950 time frame were Alan Turing and John Von Neumann. In 1945, Von 

Neumann insisted the computer should not be built as glorified adding machines, 

without their operations specified in advance. Rather he suggested, computers 

should be built as general purpose logic machines capable of executing a wide 

variety of programs. Such machines, Von Neumann  proclaimed would be highly 

flexible and capable of  being readily shifted from one task to another could react 

intelligently to the results of their calculations, could choose among alternatives, 

and could even play checkers of chess. This represented something unheard of at 

that time, a machine with built-in intelligence, able to operate an internal 

instruction[13]. 

Von Neumann did not invent the computer, but what he introduced was equally 

significant: computer by use of computer programs, the way it is done today, his 

work paved way for what would later be called “Artificial Intelligence” in 

computers. 

Due to the fact that, operational machine were now being realized, questions about 

the intelligence of the machines began to surface. Turing’s contribution to the 

world of AI came in the area of defining what constitutes intelligence. In 1950, he 

designed the Turing test for determining the intelligence of a system [14]. The test 

utilized the controversial interaction between three players to try and verify 

computer intelligence. Turing’s test has served as a classical example for Artificial 

Intelligence proponents for many years. 

It was apparent that, there was a need for a new higher level computer language 

than was currently available. First, they needed a language that was more user-
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friendly and could take program instructions that are easily understood by human 

programmes, and automatically convert them into machine language that could be 

understood by the computer. Secondly, they needed a programming language that 

could change the way in which computer memory is allocated. All previous 

languages could only pre-assign memory at the start of a program. They found out 

that, the type of programs they were writing would require large amount of 

memory and would function unpredictably. 

The end result of their effort was a program called logic theorist. This program had 

rules consisting of axioms already proved. When it was given to a new logical 

expression, it would search through all the possible operations in effort to discover 

a proof of the new expression. Instead of using a brute force search method, they 

pioneered the use of heuristics in the search method [15]. 

The logic theorist that they developed in 1955 is capable of solving thirty-eight 

(38) or fifty-two (52) theories that Whitehead and Russell had devised. By 

comparing the steps which it went through to arrive at a proof to those that human 

subjects went through, it was found that it had remarkable limitation of the human 

thought process. 

2.3   THE FIRST AT CONFERENCE 

The summer conference of 1956 signified the first attempt to establish the field of 

machine intelligence into an organized effort. The Dartmouth summer conference, 

organized by John McCarthy, Marvin Minsky, Nathaniel Rochester, and Claude 

Shannon, brought together people whose work and interest formally founded the 

field of AI. The conference, held at Dartmouth College in New Hampshire, was 

funded by a grant from the Rockefeller foundation. It was at that conference that 

John McCarthy coined the term “ARTIFICIAL INTELLIGENCE”. It was the 
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same John McCarthy that developed the LISP programming language that has 

become a standard tool for AI development. In attendance at the meeting, in 

addition to the organizers were Herbert Simon, Alien Newell, Arthur Samuel, 

Trenchard More, Oliver Selfridge and Ray Solomonoff[16]. 

The Logic Theorist (LT); developed by Newell, Shaw and Simon was discussed at 

the conference. The system, considered the first AI program used heuristic search 

to solve mathematical problems in principia mathematica, written by Whitehead 

and Russell [17]. Newell and Simon were far ahead of others actually 

implementing AI ideas with their logic theorist. 

2.4   EVOLUTION OF SMART PROGRAMS 

The next major step in software programming came from Newell, Shaw and Simon 

in 1959. The program they introduced was called General Problem Solver (GPS). 

GPS was invented to be a program that could solve many types of problems. It was 

capable of solving theories. Playing chess, or doing various complex puzzles. GPS 

was a significant step forward in AI. It incorporates several new ideas to facilitate 

problem solving. The nucleus of the system was the use of means – end analysis. 

Means – end analysis involves comparing a present state with a goal state [18]. 

In order to improve the search, GPS contained two other features. The first is that 

if, while trying to reduce the deviation from goal state, it finds that it has actually 

complicated the search process, it was capable of back tracking to an earlier state 

and exploring alternative solution paths. The second is that, it was capable of 

defining sub-goal states that, if satisfied, would permit the process to continue. In 

formulating GPS, Newell and Simon had done extensive work studying human 

subjects and the way they solve problems. They felt that, GPS did a good job of 

imitating the human subjects. They commented on the effort by saying , “The 
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fragmentary evidence we have obtained to date encourages us to think that, the 

General Problem Solver provides a rather good first approximation to an 

information processing theory of certain kinds of thinking and problem-solving 

behavior”[19].  The processes of thinking can no longer be regarded as completely 

mysterious. 

GPS was not without critics. One of the criticisms was that, the only way the 

program obtained information was to get it from human input. The way and order 

in which the problems were presented was controlled by humans, thus, the 

program was only doing what it was told to do. Newell and Simon  argued the fact 

that, the program was not just repeating steps and sequences, but actually applying 

rules to solve problems it had not previously encountered is indicative of 

intelligent behavior [20]. 

In 1960, Frank Rosenblatt did some work in the area of pattern recognition. He 

introduced a device called PERCEPTRON that was suppose to be capable of 

recognizing letters and other patterns. Minsky et al posit, “it consisted of a grid of 

four hundred photocells connected with wires to a response unit that would 

produce a signal only if the light coming from the subject to be recognized, crosses 

a certain threshold” [21]. 

During the later part of the 1960s, there were two efforts in another area of 

simulating human reasoning, Kenneth Colby at Stanford University and Joseph 

Weizenbaum’s at MIT wrote separate programs that were capable of interacting in 

a two-way-conversation. Weizenbaum’s program was called ELIZA.  

The programs were able to sustain very realistic conversation by using very clever 

techniques. For example, ELIZA tried a pattern matching method that would scan 

for keywords like “I”, “you”, “like” and so on [22]. If one of these words were 
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found, it would execute rules associated with it. If there was no match found, the 

program would respond with a request for more information or, with some non-

committed response. 

It was also during the 1960s Marvin Minsky and his students at MIT  made 

significant contributions towards the progress of AI. One student, T.C. Evans 

wrote a program that would perform visual analogist. The program was shown two 

figures that had some relationship to each other and was then asked to find another 

set of figures from a set that matched the same relationship. The input to the 

computer was not done by a visual sensor (like the one worked on by Rosenblatt), 

but instead the figures were described to the system [23]. 

In 1968, another student of Minsky, Daniel Bobrow came out with a linguistic 

problem solver called STUDENT [24]. It was designed to solve problems that were 

presented to it in a word problem format. The key the program was the assumption 

that, every sentence was an equation. It would take certain words and turn them 

into mathematical operations. For example, it would convert ‘is” and “per” into 

“+”. The program was capable of calculating the time two trains would collide 

giving the starting points and speeds of both. While it does this, it had no real 

understanding or even cared what a “train” or “time” was. 

Another student at MIT, Terry Winograd, developed a significant program named 

SHRDLU[25]. In setting up his program, he utilized what was referred to as a 

micro-world or blocks-world. This limited the scope of the world the program had 

to understand. The program communicated in what appeared to be natural 

language. 

The world of SHRDLU consisted of a set of blocks of varying shapes (cubes, 

pyramids, etc), sizes and colours. These blocks were all set on imaginary table. 
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Upon request, SHRDLU would rearrange the blocks by any requested 

configuration. The program was capable of knowing when a request was unclear or 

impossible. 

Two other approaches that the program took that were new to programs were the 

ability to learn and the ability to make assumptions. If asked to pick a larger block, 

it will assume that you meant a larger block than the one it was currently working 

on. If asked to build figure that it did not know, it would ask for explanation of 

what it was and thereafter, it would recognize the object. One major sophistication 

that SHRDLU added to the science of AI programming was its use of a series of 

expert modules or specialists. 

2.5   BRANCHES OF AI 

The various attempts to formally define the use of machines stimulate human 

intelligence led to the development of several branches of AI. Current sub-

specialties of artificial intelligence include: 

1. Natural Language Processing: This deals with various areas  of research such as, 

database enquiry systems, story understands, automatic text indexing, grammar 

and style analysis of text, automatic generation, machine translation, speech 

analysis and speech synthesis. 

3. Computer Vision: This deals with research efforts involving scene analysis, 

image understanding, and motion derivation. 

4. Robotics: This involves the control of effectors on robots to manipulate or grasp 

objects, locomotion of independent machines, and use of sensory input to guide 

actions. 

5. Problem Solving and Planning: This involves applications such as refinement of 

high-level goals into lower-level ones, determinations of actions needed to achieve 
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goals, revision of plans based on intermediate result and focused research of 

important goals. 

6. Learning: This area of AI deals with research into various forms of learning 

including rote learning, learning through advice, learning by example, learning by 

task performance, and learning by following concept. 

7. Expert System: This deals with processing of knowledge as to opposed to 

processing of data. It involves the development of computer software to solve 

complex decision problem. 

2.6   NEURAL NETWORKS 

Neural networks, sometimes called connectionist system, represent networks of 

simple processing elements or nodes capable of processing information in response 

to external input. Neural networks were originally presented as being models of the 

human nervous systems. Just after World War II, scientists found out that, the 

physiology of the brain was similar to the electronic processing mode used by 

computers[26]. In both cases, large amount of data were manipulated. In the case 

of computers, the elementary unit of processing is the bit, which is in either an 

“on” or “off” state. In the case of the brain, neurons perform the basic data 

processing. Neurons are tiny cells that follow a binary principle of being either in a 

state of firing (on) or not firing (off). When a neuron is on, it fires a signal to other 

neurons across network of synapses.  

In the late 1940s, Donald Hebb , a researcher, hypothesized that biological memory 

result when two neurons are active simultaneously[27]. The synaptic connection of 

synchronies neurons is reinforced and given preference over connections made by 

neurons that are not active simultaneously. The level of preference is measured as 

a weighted value. Pattern recognition, a major strength of human intelligence, is 
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based on weighted strengths of the reinforced connections between various pairs of 

simultaneous active neurons. 

The idea presented by Hebb was in which neurons form connections in the human 

brain. But the idea is considered to be pre-posters as at that time since, the human 

brain contains up to 100,000 neurons and each neuron is connected to 10,000 

others by a synapse. Even by today’s computing capability, it is still difficult to 

duplicate the activities of neurons. In 1969, Marvin Minsky and Seymour Pappert 

wrote the book entitled Perceptrons, in which they criticized the existing neural 

network research as being worthless[28]. It has been claimed that, the pessimistic 

views presented by the book discouraged further funding for neural network 

research for several years. Funding was instead diverted to further research of 

expert systems; which Minsky and Seymour favoured. It is only recently that, 

neural networks are beginning to make a strong comeback.  

Because neural networks are modeled after the operations of the brain, they hold 

considerable promise as building blocks for achieving the ultimate aim of Artificial 

Intelligence. The present generation of neural networks uses artificial neurons[29]. 

Each neuron is connected to at least one neuron in a synapse like fashion. The 

networks learn by evaluating changes in input. Learning can be either supervised 

learning, each response is guided by given parameters. The computer is instructed 

to compare any inputs to ideal responses and any discrepancy between the new 

inputs and ideal responses recorded. The system then, uses this data bank to guess 

how much the newly gathered data is similar to or different from the ideal 

responses. That is, how closely the pattern matches supervised learning networks 

are commercially used for control systems and for handwriting and speech 

recognition. In unsupervised learning, input is evaluated independently and stored 

as pattern. The system evaluates a large pattern and identifies similarities and 
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dissimilarities among them. However, the system cannot derive any meaning from 

the information without human assignment of values to the patterns. Comparisons 

are relative to other result, rather than to ideal result. Unsupervised learning 

networks are used to discover pattern where a particular outcome is not known to 

advance, such as in physical research and analysis of financial data. Several 

commercial neural network products are now available. An example is neuroshell 

from world system group. The software is expensive but relatively easy to use. It 

interfaces well with other software such as, Lotus 1, 2, 3 and dBase, as well as C, 

Pascal, FORTRAN and BASIC Programming languages [16].     

According to McCulloch and Pitts [30], despite the proven potential of neural 

networks, they drastically over simplify the operation of the brain. The existing 

systems can only undertake elementary pattern recognition tasks, and are weak at 

deductive reasoning, mathematical calculations and other computations that easily 

handled by conventional computer processing. The difficulty in achieving the 

promise of neural network lies in our limited understanding of how the human 

brain functions. Undoubtedly, to accurately model the brain, we must know more 

about it. But a complete knowledge of the brain is still many years ahead. 

2.6.1.   ARTIFICIAL NEURAL NETWORK  

Artificial Neural Networks (ANNs), the branch of artificial intelligence, dated back 

to 1940s, when McCulloch and Pitts developed the first neural model [31]. Since 

then, the wide interest in artificial neural networks both among researchers and in 

the area of applications, has resulted in more powerful networks, better training 

algorithms and improved hardware. The basic problem solved by ANNs is the 

inductive acquisition of concepts from examples. The ability to learn and 

generalize from data, that is to mimic the human capability to learn from 
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experience makes ANNs useful in automating the process of learning rules from 

various applications.  

Artificial neural networks have been extremely valuable for learning from 

examples and making predictions for unseen examples. ANNs have been 

successfully applied to a wide range of pattern recognition and functions 

approximation problems . Consequently, the field has generated interest from 

researchers in such diverse area as engineering, medicine, computer science, 

psychology, neuroscience, physics and mathematics (Murray, 1992)[32]. 

According to Browne [33], ANNs are powerful general-purpose tool applied to 

make tasks where data relationships have to be learned or, decision process and 

prediction have to be modeled from examples. ANN methods determine the 

procedure for correctly predicting new unseen examples, if given description of a 

set of examples. 

ANNs represent the computational paradigm that is based on the way biological 

nervous systems such as, the brain, process information. An ANN is a parallel 

distributed information processing structure consisting of processing elements 

interconnected via unidirectional signal channels called links[34]. 
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The Neuron Model: 

  

Fig 2.1:Artificial Neural Network Model  

   

Components of a neuron  

   

The synapse  

Fig 2.2: Biological Neural Network Model 

An ANN consists of one or more layers of nodes configured in regular and highly 

connected topologies. The commonest type of ANN consists of three layers: an 

input layer (consists of input nodes), an output layer (consists of output nodes), and 

a hidden layer (consists of hidden nodes) . Raw information is fed into the network 

via input nodes. The activities of input nodes along with the weights on links 

between inputs and hidden nodes determine output of hidden nodes. Behavior of 
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the output nodes depends on the activities of hidden nodes and the weights on links 

between hidden and output nodes. 

Feed forward network allow signals to move from input to output nodes only. 

There is no feedback from output to input/hidden nodes or lateral connections 

among the same layer. A feedback network allows signals to travel in both 

directions by introducing loops in the networks. For example, in the recurrent 

model, outputs from hidden nodes feedback to some of the input nodes. 

There are single-layer and multi-layer architectures. In single layer architecture for 

example, the Hopfield model , a single layer of nodes form the topology. The 

output from each node feedback to all of its neighbours. Whereas in multi-layer 

architectures, several layers of nodes form the topology. 

Neural networks have the capacity of transforming inputs into desired output 

changes; this is called neural network learning or training [35]. These changes are 

generally produced by sequentially applying input values to the network, while 

adjusting network weights. This is similar to learning in biological system that 

involves adjustments to the synaptic connections that exist between the neurons. 

During the learning process, the network weighs coverage to values such that each 

input vector produces the desired output vector. 

There are three major categories of learning [36]: 

1. Supervised in which the network is provided the expected output and trained to 

respond correctly. 

2. Unsupervised in which the network is provided with no knowledge before hand 

of expected output and trained to discover structures in presented inputs. 

3. Reinforcement in which the network is not provided with explicit input instead, 

it is periodically given performance indicators. 
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Biomedical engineering is an interdisciplinary domain, which many disciplines 

such as engineering, medicine, biology, physics, psychology, etc. [37]. This rapidly 

growing field must meet the needs of industrial, clinical and scientific research 

communities. It involves the application of state of the art technology of the 

creation of methodologies and devices for human welfare and for better 

understanding of human biological process. Artificial neural network is one of the 

techniques that can be utilized in these applications. This work explores the 

possibilities of applying artificial neural networks in biomedical engineering. 

Artificial neural networks are powerful general purpose tools applied to many 

machines learning method provides a robust and non-linear approach to 

approximating the target function for classification (discrete valued), regression 

(continuous valued) and clustering problems, posits Mitchell [38]. 

Several neural networks are best at identifying patterns or trends in data, they are  

well suited for prediction or forecasting, including sales forecasting, industrial  

process control, customer research, data validation, risk management and target  

marketing. Artificial neural networks have been successfully applied to many  

other practical problems such as, interpretation of complex real world remote  

sensing data, recognition of handwritten characters, spoken words and faces,  

forecasting of an economical generating schedule for a power system, modeling  

complex environmental data, force predictions in mills, machine intelligence in a  

mass transit railway system and self calibration of a space robot [39]. 
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2.6.2  THE ENGINEERING MODEL OF ANN 

When creating a functional model of the biological neuron, there are three basic  

components of importance. First, the synapses of the neuron are modeled as  

weights. The strength of the connection between an input and a neuron is noted by  

the value of the weight. Negative weight values reflect inhibitory connections,  

while positive values designate excitatory connections [Haykin]. The next two  

components model the actual activity within the neuron cell. An adder sums up all  

the inputs modified by their respective weights. This activity is referred to as linear  

combination. Finally, an activation function controls the amplitude of the output of  

the neuron. An acceptable range of output is usually between 0 and 1, or -1 and 1. 

 

Mathematically, this process is described in the figure  
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Fig 2.3: Engineering Model of ANN 

From this model the interval activity of the neuron can be shown to be:  

     …………….Eqn 2.1 

The output of the neuron, yk, would therefore be the outcome of some activation  

function on the value of vk. 

ACTIVATION FUNCTIONS: 

As mentioned previously, the activation function acts as a squashing function, such  
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that the output of a neuron in a neural network is between certain values (usually 0  

and 1, or -1 and 1). In general, there are three types of activation functions, denoted  

by Φ(.) . First, there is the Threshold Function which takes on a value of 0 if the  

summed input is less than a certain threshold value (v), and the value 1 if the  

summed input is greater than or equal to the threshold value. 

 

……………Eqn 2.2 

 

Secondly, there is the Piecewise-Linear function. This function again can take on  

the values of 0 or 1, but can also take on values between that depending on the  

amplification factor in a certain region of linear operation. 

         

                                                  …………………Eqn 2.3 

 

Thirdly, there is the sigmoid function. This function can range between 0 and 1,  

but it is also sometimes useful to use the -1 to 1 range. An example of the sigmoid  
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function is the hyperbolic tangent function. 

 

 

Fig. 2.4: Common non-linear functions for synaptic inhibition. 

The artifcial neural networks which we describe are all variations on the parallel  

distributed processing (PDP) idea. The architecture of each neural network is based  

on very similar building blocks which perform the processing. 
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2.7   INTELLIGENT PROGRAMS 

A FORTRAN program is a representation of a very specific computer task. You 

are effectively telling the computer exactly what to do and when to do it. Your 

knowledge of the problem itself is represented only indirectly in terms of the 

methods of solving it. 

Artificial intelligence programs, on the other hand, tend to be declarative. That is, 

they express the problem fairly directly, and it is left to the computer to solve it. 

This is made possible by sandwiching some extra AI programs between your AI 

programs and the computer. This extra software interprets your program, decides 

how they tackle it, and instructs the computer appropriately. This is similar to the 

process of compiling a FORTRAN program, with which you are already familiar. 

Just as different compilers give you the ability to write a program in different 

languages on the same computer so, different AI software allows you to express a 

problem in different ways. 

2.7.1   ARTIFICIAL INTELLIGENCE (AI) TECHNIQUES  

The effective management of knowledge is critically important if, an automatic 

system is to be considered intelligent. Various techniques have been developed for 

repress. 

1. Rules: By far, the most common methods of knowledge representation is by the 

use of rules. In its simplest form, a rule may look very like part of a FORTRAN 

program. 

For example: 

IF (1) The site of the culture is blood. 

AND (2) The identity of the organism is not known with certainty. 
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AND (3) The stain of the organism is GRAMNEG. 

AND (4) The morphology of the organism is RCD. 

AND (5) The patient has been seriously burned. 

 

THEN  

There is weakly suggestive evidence that the identity of the organism is 

PSEUDOMONALS [35]. 

The example is taken from an AI system for diagnosing infectious diseases. The 

rule would have been supplied by an expert in the field. The rule has a set of 

conditions called antecedents, and a hypothesis or consequent. 

in an AI system with a lot of rules, many will be related. An antecedent of one rule 

may be the consequent of another. The collection of rules may therefore be 

visualized as a network. 

1. Backwards and Forwards Chaining: The whole point of having a rule network is 

to try to draw conclusions from it. There are two distinct methods of doing this: 

Backward Chaining: This starts from hypothesis and looks backgrounds through 

the rule networks to find evidence to support it. 

Forward Chaining: This starts from what is known, the observed evidence, and 

finds hypothesis which can be deduced from the evidence. The rules used for 

backwards and forwards chaining often appear very similar. The technique actually 

used will depend on the ease with which evidence can be obtained and on the 

nature of the decision to be made. 

2. Fuzzy Logic: Some rules may be required to express vague or uncertain 

relationships. The most commonly used method of incorporating some notion of 

uncertainty into a rule network is by the use of certain factors. The rules are then 

said to be fuzzy. 
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A certain factor may be considered as a probability of an event being true. Practical 

systems using certain factors often use a scale of probabilities from -5, meaning 

“definitely false”, through zero meaning “unknown”, to +5 meaning “definitely 

true”. Exploring a rule network involves updating the certain factors of hypothesis 

in the light of the known evidence. There are different techniques available for 

updating certainty factors. The main difficulty experienced with certainty factor is 

that of choosing appropriate probability values for the known evidence, and 

finding the strength of the link between evidence and hypothesis. This will 

determine the amount by which certainty of the hypothesis will change when the 

certainty in the evidence changes and critical to the correct operation of the rule. 

Some systems incorporating uncertainty do not use certainty factors, but allow 

rules to be expressed in terms of concepts like “nearly”, “some” and so on. They 

still require a mechanism to update hypothesis as evidence is obtained. 

 

2.7.2   INTELLIGENT KNOWLEDGE BASED SYSTEM (IKBS) 

Intelligent knowledge-Based Systems (IKBS) are AI systems which separate 

knowledge from the system, which uses it. Without the knowledge such a system is 

useless. It becomes more powerful when more knowledge is added or refined[40]. 
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Representation of a Knowledge Based System: 

 

 

Fig 2.5a:   KNOWLEDGE BASE ARCHITECTURE 1: 
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Fig 2.5b: KNOWLEDGE BASE ARCHITECTURE 2 

2.8   EMERGENCE OF EXPERT SYSTEM 

In the late 1960s to early 1970s, a special branch of AI began to emerge. The 

branch known as expert system has grown dramatically in the past few years and it 

represents the most successful demonstration of the capabilities of AI. Expert 

systems are the first truly commercial application of work done in AI field, and as 

such potential benefits . There is currently a major concentration on the research 

and development of Expert systems compared to other efforts in AI. 

Unlike the desire to develop general problem solving techniques that had 

characterized AI before, expert systems address problems that are focused. When 

Edward Feigenbaum  developed the first successful expert system, DENDRAL, he 

had a special type of problem that he wanted to be able to solve. The problem 

involved determining which organic compound was being analyzed in a mass 
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spectrograph. The program was intended to simulate the work that an expert 

chemist would do in analyzing the data. This led to the term, expert system [41]. 

The period of time from 1970 to 1980 saw the introduction of numerous expert 

systems to handle several functions from diagnosing diseases to analyzing 

geological exploration information[As discussed in 2.8.2 of this research]. Of 

course, expert systems have not escaped the critics. Due to the nature of the 

system, critics argue that it does not fit the true structure of AI. Because of the use 

of one specific knowledge and the ability to solve only specific problem, some 

critics are apprehensive about referring to an expert system as being intelligent. 

Proponents argue that, if the system produces the desired results, it is of little 

concern whether it is intelligent or not [42]. 

Another debate of interest surfaced in 1972 with a book published by Hubert 

Deryfus[43] called What Computers Can’t Do: Critique of Artificial Reason, views 

similar to those contained in the book were presented in 1976 by Joseph 

Weizenbaum[44]. The issue that both authors raised touched on some of the basic 

problems that prevailed way back in the days of Descartes. One Weizenbaum’s 

reservations concerned what should ethically and morally be handed over to 

machines. He maintained that the purpose that AI was pursuing was headed in a 

dangerous direction. There are some aspects of human experience such as, love 

and moral that could not adequately be imitated by machines. 

While the debates were going on over how much AI could do, the work on getting 

AI to do more continued. In 1972, Robert Shank[45] introduced the notion of 

script: the set of familiar events that can be expected from an often encountered 

setting. This enables program to quickly assimilate facts. In 1975, Marvin 
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Minsky[46] presented the idea of frames. Even though both concepts did not 

drastically advanced the theory of AI, they did help expedite research in the field. 

In 1979, Marvin Minsky [47] suggested a method that could lead to a better 

simulation of intelligence. He presented the “society of minds” view, in which the 

execution of knowledge is performed by several programs working in conjunction 

simultaneously. This concept helps to encourage interesting developments such as, 

present day parallel processing. 

As time proceeded through 1980s, AI gained significant exposure and interest. AI, 

once a phrase restricted to the domain of esoteric research has now become a 

practical tool for solving real problems. While AI is enjoying its most prosperous 

period, it is still plagued with disagreement and criticisms. The emergence of 

commercial expert systems in the market has created enthusiasm. There is no doubt 

that, more research and successful application developments will help prove the 

potential of expert systems. It should be recalled that new technologies sometimes 

fail to convince all initial observers. IBM that later became a giant in personal 

computer business hesitated for several years before getting into the market, 

because the company never thought that those little boxes called personal computer 

would ever have any significant impact on the society. How wrong they were! 

The effort in AI is worthwhile endeavour as long as it increases the understanding 

that we have of intelligence, and as long as it enables us to do things that we 

previously could not do. Due to the discoveries made in AI research, computers are 

now capable of doing things that were once beyond imagination. 
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2.8.1   EXPERT SYSTEMS 

For about thirty years, Artificial Intelligence has been a recognized discipline 

within computer science and engineering. Researchers in AI have sought to build 

computer program that undertake task that, if done by people would be described 

as requiring intelligence. Following accepted scientific practice, it has been 

common to focus on simplified laboratory problems before attempting to solve real 

world problems. Intellectual games like chess are quite successful played by 

computers and the sort of problems posed in intelligence tests were tackled by 

early problem-solving program. In the field of vision and robotics, basic research 

has been done where the only objects to be identified are toy blocks in regular 

geometric shapes. 

Around 1970, it was felt by some researchers that the basic concepts and methods 

of AI were sufficiently mature to be applied to select real-world problems. At that 

time, the first expert system, intelligent tutoring systems and natural language 

database query systems were constructed. It was acknowledged that in all these 

fields, there are plenty of fundamental research still to be done, but the relevance 

of AI to practical problems requiring intelligence could be demonstrated. This 

applied research continued until the late 1970s when some systems left laboratory 

to start their living in the commercial world[48]. 

Up to this point, most of the works were carried out in the USA, but there has 

recently been an upsurge of interest elsewhere. The Japanese “5th Generations 

computer” program aims to provide intelligent systems as powerful but small and 

inexpensive personal computers by the end of 1980s . The boldness of these plans 

has spurred on the governments in Europe and elsewhere to seek to coordinate 

national and international program of research and development, to maintain 
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competiveness in the information technology (IT) industries. The term, “Intelligent 

Knowledge-Based Systems (IKBS) has been generally preferred to “AI” in this 

government initiatives partly because of the skepticism aroused by “AI” and partly 

also, to emphasize the applied nature of the work. 

IKBS can be regarded as applied AI. We can identify IKBS both by their external 

characteristics and their internal architecture [49]. Externally, it must be tackling 

some problems worthy of the application of the intelligence to its solution. In pure 

research of AI, it is a difficult problem just defining “intelligence”, attracting 

interest of philosophers as well as practitioners. In more pragmatic IKBS, we are 

concerned with providing system that can lend assistance with technical and 

professional tasks. Examples of the task to which IKBS is a partitioning with two 

main components: knowledge base and inference mechanism. The inference 

mechanism employed are generally purposeful and consists of theorem, proofs or 

search algorithms that have been developed in AI research. The knowledge base is 

domain specific. The IKBS architecture should enable new applications to be 

developed by changing only the knowledge base. 

What is knowledge base? The terminology clearly invites comparison with 

“database”. A database is a pool of data structured to provide alternative access 

paths through related data to satisfy the needs of multiple operational data 

processing application[50]. A knowledge base is like this, in the sense that it is 

resources that can be accessed in different ways according to requirements of a 

particular consultation or occasion of use. But, “knowledge” implies something 

more powerful than “data”. The individual data items in a database represent the 

attribute of individual events and entities in the world, but they have no sense other 

than that given to them by the processing carried out on them by programs. 

Knowledge implies an imposing of organizing principles on these isolated facts, to 



 34 

provide an understanding of the world which is predictive and embraces or 

explains the individual facts. Knowledge is the product of learning. Wherever 

possible a learner seeks to shake off the burden of memorizing large quantities of 

facts where some generalization or rules make them reluctant. A knowledge base 

then, is an explicit structure representation of the understanding rules of some areas 

of human expertise. 

Clearly, there are some areas of expertise where the rule-based nature of the 

expert’s experience is there for all to see. This would be the case with such legal 

knowledge for example, where the objective is to come clear out decisions such as, 

guilty or not guilty, liable or not liable. It is much clear in other professional areas. 

Medicine for example, is underpinned by biological models of disease processes, 

but in clinical practice, uncertainty abounds. The existence and severity of 

symptoms is not always easy to access. There are many cases where very different 

diseases present similar symptoms, requiring “different diagnosis”. When a 

disposal is agreed on, there is uncertainty over treatment. 

In an expert system, for each domain, the different mechanism needs to be able to 

reason under uncertainty. According to Kuos Tenvis [51] in 1980 the IKBS 

approach is to consider uncertainty as a more pervasive phenomenon and to treat it 

systematically.  

2.8.2   REVIEW OF EXISTING EXPERT SYSTEMS 

Attempts to defining a general concept in this way can be futile in the absence of 

knowledge of particular example. The capabilities of the more prominent expert 

systems will be examined in the research literature as shown below. 
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1. MYCIN 
The best known example of an expert system is MYCIN. MYCIN was developed 

largely by Dr. Edward Shortliffe [52], a member of the Neuristic Programming 

Project in Stanford University, in the early 1990’s. Its task is to act as a consultant 

on both diagnosis and treatment infectious diseases. Before using the program, a 

doctor will have lab reports on cultures taken from the patient. The organisms 

found therein should be described but not necessarily identified. The MYCIN 

dialogue starts with a request for the basic patient’s data (name, age and sex). The 

doctor is then asked about infections at individual sites in the bodythen, cultures 

taken from those sites, and ultimately about the shape and other observable 

characteristics of the individual organisms found in those cultures. Other pertinent 

facts include, the date and times at which the cultures were taken. A particular 

feature of MYCIN is that, it deals with unreliable or uncertain knowledge. 

A particular set of observations may only provide suggestive evidence for a 

diagnosis, not a definite conclusion. The certainty of a conclusion has to be 

recorded, and may be suggested if there is further confirming evidence, or 

decreased if there is opposing evidence. The certainty may be expressed as a 

decimal fraction on a scale between 1 for certain, through 0 for “don’t know”. 

Users of the system may also express their lack of confidence in observation, but 

this is not encouraged in MYCIN, since most question are put directly.  Therefore,  

the limitation of MYCIN was: its knowledge base is incomplete since, it does not 

cover anything like the full spectrum of infectious diseases. Running it would have 

required more computing power than most hospitals could afford at that time 

(1976). Doctors do not relish typing at the terminal and require a much better user 

interface than that provided one. 
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A typical MYCIN Rule is in the form:  

IF: 1) THE STAIN OF THE ORGANISM IS GRAM POSITIVE, AND  

    2) THE MORPHOLOGY OF THE ORGANISM IS COCCUS, AND  

    3) THE GROWTH CONFORMATION OF THE ORGANISM IS CHAINS 

THEN: THERE IS SUGGESTIVE EVIDENCE THAT THE IDENTITY OF  

   

THE ORGANISM IS STREPTOCOCCUS 

 

2. PROSPECTOR 
Another of the well-known systems from the research literature is PROSPECTOR. 

As its name suggests, this system’s expertise lies in exploitation geology. Drilling 

test bores to confirm the presence of valuable minerals deposits is expensive, so 

experts are relied on the select reasonable prospects before further exploitation is 

done. As in medical diagnosis, the system seeks to establish a level of confidence 

in a range of possible conclusions from empirical evidence supplied by a less 

expert practitioner. Uncertain evidence offered by the user is more of a feature in 

PROSPECTOR than in MYCIN. The user of the system has to be a geologist, 

since the observable evidence that PROSPECTOR needs includes the visible 

landforms, the exposed tracks and their appearance and texture. The problem 

MYCIN had was that it required the users to be geologist than medical expert 

practitioners.  
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3. TAXMAN 

TAXMAN was one of the earliest AI and law projects, a program that analyzed 

cases in the domain of corporate tax law [45 ]. For this project, McCarty designed 

a representation language using an economical set of statutory predicates that was 

sufficiently expressive to state the facts of an input case in this domain in detail. 

For example, see how TAXMAN would represent “Iacocca owns 100 shares of 

Chrysler stock” in the expression below. 

(corporation Chrysler t1) 

(issue Chrysler s1 t1) 

(stock s1 t1) 

(common s1 t1) 

(piece-of p1 s1 t1) 

(nshares p1 100 t1) 

(own Iacocca p1 t1) 

TAXMAN took as input the description of a transaction in a specialized area of 

law, corporate reorganizations, and, upon request from the user, determined 

whether the transaction qualified for tax-free treatment under certain provisions of 

the Internal Revenue Code. First, it processed the input facts in order, using 

forward-chaining rules to expand them to a greater level of detail; then it used 

backward-chaining rules to determine whether the expanded facts satisfied the 

relevant provisions of the Internal Revenue Code. The system moved flexibly back 

and forth between concrete descriptions and abstractions. 

 

TAXMAN was limited by the fact that all of its abstractions were defined by if-

then rules. This works fairly well for some simple inferences, such as determining 

that someone is a stockholder. McCarty concluded that TAXMAN’s rules were 
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insufficient for representing these concepts. Standard rule-based expert systems 

would have the same problem in this domain. 

 

4. XCON (R1) 
XCON started not with the obscure name “R1”. This was a play on the old saying 

“for years I’ve wanted to become a (knowledge) engineer. This name has nothing 

to do with application, which in the configuration of VAX computers, or rather 

than expert configuration. Minicomputers like the VAX are not delivered as an off-

the-shelf package, but are typically sold with a specific configuration of input, 

output and storage devices, processor power, main memory and software for 

particular customer. There are interdependencies between these options, for 

example, where additional devices require additional memory. Each configurable 

device also, require additional hardware components and this is to be laid out on 

circuit boards, and circuit board connected to back planes inside cabinets. An 

individual customer’s configuration may be unique, for DEC to satisfy the order 

competitively, the design must be cost effective, avoiding unnecessary components 

and cabinets.  

SIMPLIFIED XCON RULE: 

IF  

the context is doing layout and assigning a power supply, an sbi module of any 

type has been put in a cabinet , there is space available for the power supply, there 

is no available power supply, the voltage and frequency of the components are 

known 

THEN 

there is evidence that x is bacteroides[45]. 
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5. EASY DIAGNOSIS 
It is an expert system software that provides a list and clinical description of the 

most likely conditions based on an analysis of your particular symptoms [53] 

diagnosis focuses on the most common medical complaints that account for the 

majority of physician visits and hospitalizations.  The limitation of this system is 

that it has a poorly designed user-interface, the user is required to answer a large 

number of questions without any notion that gives him the feeling that his data is 

accepted and will be diagnosed. 

6. PERFEX 
 It is a medical expert system that support solving problems clinicians currently 

have in evaluating perfusion studies [54] heart of the PERFEX system is the 

knowledge base, containing over 250 rules. They were formulated using the 

expertise of clinicians and researchers at Emory University Hospital. At present, 

PERFEX is implemented in an object oriented environment using Neuron Data's 

Nexpert Object. This object oriented framework provides a some advantages, 

including inheritance properties and C code. This software, however, has been 

extensively modified to incorporate the CF Model (which is intimately linked to 

inferencing) and to allow for a dynamic user interface. The system underwent 

extensive evaluation - including multi- centre testing, followed by filing for FDA 

approval. The system itself has been already ported to a commercial clinical 

system. PERFEX limitation resides in its output. It is mostly numerical. 
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7. INTERNIST-I 

It is a rule-based expert system designed at the University of Pittsburgh in 1974 

[55] the diagnosis of complex problems in general internal medicine. 

 

 



 41 

Internsit

Disease
 name
 associated-findings
disease-links
biblio-links

Finding
  name
  import
  properties

Disease-link
  source-disease
  target-disease
  relationship
  evoking-strength
  frequency
  target name

Disease-finding
  name
  finding-info
  evoking-strength
  frequency

biblio-entry
   name
   citation

Fig 2.6: Model of Internsit 
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8. ONCOCIN 

It is a rule-based medical expert system for oncology protocol management[56] 

developed at Stanford University. Oncocin was designed to assist physicians with 

the treatment of cancer patients receiving chemotherapy.  

 

  

Fig 2.7: The Model of Oncocin 
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9.DXPLAIN 

It is a decision support system which uses a set of clinical findings (signs, 

symptoms, laboratory data) to produce a ranked list of diagnoses which might 

explain (or be associated with) the clinical manifestations [57]. The DXplain 

provides justification for why each of these diseases might be considered, suggests 

what further clinical information would be useful to collect for each disease and 

lists what clinical manifestations, if any, would be unusual or a typical for each of 

the specific diseases. 

 

10.PUFF  

It is an expert system for the interpretation of pulmonary function tests for patients 

with lung disease [58]. PUFF was probably the first AI system to have been used 

in clinical practice.  Many medical expert systems had required large amounts of 

time for data input, PUFF produced PF interpretations automatically without the 

necessity for user interaction. The data needed to interpret patient status are 

available in a computer from the patient’s history and from measurements taken in 

a laboratory. Other information is not required in order to produce accurate 

diagnoses of pulmonary disease in the patient. The amount of domain-specific 

knowledge involved in pulmonary function testing is limited enough to make it 

feasible to acquire, understand, and represent that knowledge. It is easy to use 

PUFF system and the clinical staffs in the PF lab were already receptive to the use 

of computers within their clinical routines. Those Expert Systems suffer from 

limitation, bad interface or output format. This expert system is specialized in the 

diagnosis of endocrine system diseases with descriptive output and carefully 

designed interface.  
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EXAMPLE OF A PUFF RULE 

 

RULE31 

IF: 

1. The severity of obstructive airways 

disease of the patient is greater than or equal to mild, and 

2. the degree of diffusion defect of the patient is greater than or equal to mild, and 

3. the TLC observed/predicted of the patient is greater than or equal to 110, and 

4. the observed/predicted difference in RV/TLC of the patient is greater than or 

equal to 10 

THEN: 

1. There is strongly suggestive evidence (0.9) that the subtype of obstructive 

airways disease is emphysema, and 

2. It is definite (1.0) that "OAD, Diffusion Defect, elevated TLC, and elevated RV 

together indicate emphysema" is one of the findings 

 

11. KNOWLEDGE ACQUISITION  

 

Basic information about the endocrine diseases, symptoms and   treatment where 

collected from experts (physicians), books, sites and special prepared notes by 

clinical physicians. Knowledge elicitation was performed through interviews. 
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12 KNOWLEDGE REPRESENTATION 

 
 The environment of the system may affect its reliability. The use of some Expert 

System programming languages make the system limited in specific features. The 

following rule is an example of how knowledge is represented in CLIPS [59]:  

 (defrule IDDM (Patient (name ?first ?last)(age ?age)) (test (< ?age 30)) 

(BPressure Hypotension) (Symptoms (ketonuria yes)) (exists (or (Symptoms 

(coma yes)) (Symptoms(CrackedLips yes)) (Symptoms(Tachycardia yes)) 

(Symptoms (Confusion yes) (Symptoms (polyuria yes) (polydipsia yes) 

(polyphygia yes))))) 

=> 

(assert (Type (type IDDM))) 

(printout t ?first” ”?last ” Has Diabetes type 1” crlf)) 

 

13 PROLEXS 
 

PROLEXS is a legal expert system in the domain of Dutch landlord-tenant law 

[59]. PROLEXS combines various types of legal knowledge in a blackboard 

architecture. There are distinct reasoners for different types of legal knowledge, 

with control knowledge isolated in a separate module.  

Sample case representation from PROLEXS. 

 

Facets Points 

(landlord residence distance-from-tenant > 3000) 60 

(landlord residence distance-from-tenant > 300) 10 
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(landlord residence distance-from-tenant < 301) -10 

(contract length longer-than 00/00/04) 60 

(contract length longer-than 00/00/02) 40 

(contract length longer-than 00/00/01) 20 

(contract length smaller-than 00/00/01) -20 

Threshold: 105 

Abstract (contract status fixed-period YES) 

to (house usage short-termed-by-nature NO) 

 

Figure 2.3: Sample case representation from PROLEXS. 

PROLEXS’s case representation is shown  is retrieved to interpret the phrase 

“short term,” which sounds like the kind of open-textured 

predicate that might be found in an Anglo-American statute, but instead of 

concrete facts such as “John Smith rented an apartment to Joseph Jones for three 

months while he went to Paris, 400 kilometers away from Amsterdam,” there is a 

general rule that if the distance of the landlord from the apartment and the length of 

the contract together meet a certain threshold, the contract will not be considered 

short-term. PROLEXS appears to choose relevant cases if applicable, rather than 

comparing and contrasting them with each other. 

 

PROLEXS was designed as a practical system. It was intended to be used by a law 

student advising clients in a legal-aid clinic, and a prototype of the system has been 

tested in that context. Part of the work is shared by the law student operating the 

system, who makes the initial determination of which issues should 

be considered by the system, has the ability to control the system’s reasoning by 

adding or deleting facts from the blackboard, and interprets the system’s output to 

the client 
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  2.9   MEDICAL DIAGNOSIS BY STATISTICAL MEANS 

Rule-based expert systems normally contain rules that are devised from the 

subjective judgment of a human expert rather than from objective empirical 

observation. However, medical practitioners are well accustomed to statistical 

methods in the basic scientific work in their discipline, indeed this disposition 

sometimes brings them into conflict with members of the public who apply other 

forms of reasoning in such areas as vaccination policy and hospital obstetric 

practices. The potential users of a computers are likely because of their medical 

education to be more impressed by a statistical justification of diagnostic 

conclusion than one based on the sequencing and selection of question concerning 

the patient’s signs, symptoms and history.  

To develop a diagnostic system based on statistics, the knowledge of judgmental 

rules is supplanted by a contingency table. On one dimension of this matrix are the 

hypothesized diseases, and on the other hand, chemical observable. The matrix 

elements are the frequencies with which each hypothesis-evidence pair occurred 

with an overall survey sample. This statistical database is deployed in individual 

cases by direct application of the Bayee rule (which is also used in expert systems 

for handling uncertainty), to give a probability of each of the diseases under 

consideration. This is computationally more trial than expert system approach, and 

with a suitable coded data capture, input can be very quite simple and may be 

delegated by the doctor to a clerical assistant. Work of this nature has been carried 

on for many years now for example by the Dombal [60]. 

One of the prerequisites of this work is that, a statistical database is to handle 

certain classes of illness, inevitably leading to surgical intervention or death, if not 

treated (e.g. Ulcers, cancers and certain heart complaints). It is possible ultimately 
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to be quite certain about the disease that was responsible for a given symptom set. 

However, for a range of conditions, including infectious diseases, often 

successfully treated non-surgically (and where treatment is the same for different 

diseases), such definite conclusions may never be possible. In many areas of 

medical expertise, adequate statistical data are not available and Bayesian database 

cannot be built. Furthermore, definition of diseases and symptoms may vary 

between individual doctors and overtime . Often, definitions are merely operational 

in that they refer to a syndrome or set of symptoms whose cause is not understood. 

It is also the case that expert systems in medicine are not confined to the diagnosis 

task. MYCIN, PUFF and the Digital Advisor are all concerned with the treatment 

or management of a known condition, rather than (or as well as) the diagnosis of 

the condition.                                 

2.10 REVIEW OF THE PROGRAMMING LANGUAGE 

Programming software is used by a computer programmer to create all of the 

computer programs in use, including application program and system software. A 

programming language provides a special set of rules and vocabulary that is related 

to a computer operation [62]. 

2.10.1 VISUAL BASIC AND VISUAL BASIC.NET 

Programmers have undergone a major change in many years of programming 

various machines. For example what could be created in minutes with Visual Basic 

could take days in other languages such: as "C" or "Pascal". Visual Basic provides 

many interesting sets of tools to aid in building exciting applications. Visual Basic 

provides these tools to make your life far easier because all the real hard code is 

already written for you [63].  
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Before Visual BASIC.net (B .NET), there was Visual BASIC(VB) and before 

there was VB, there was BASIC. BASIC stands for Beginner's All-purpose 

Symbolic Instruction Code. It was developed in 1963 by computer scientists John 

Kemeny and Thomas Kurtz in Dartmouth College. It was a general purpose 

programming language that was intended for beginners. In 1975, when the MITS 

Altair 8800 Microcomputer was released, BASIC became Altair BASIC, 

developed by the computer heavyweights Bill Gates and Paul Allen [64]. During 

the eighties, when the personal computer was starting to get into everyone's homes, 

the BASIC computer language started to lose its hold on the market because more 

and more people and corporations were using computer programs for complex 

tasks rather than simple and "basic" tasks. In 1991, BASIC was infused with its 

Visual component and became Visual Basic. The new graphical user interface was 

pioneered by Alan Cooper. Visual Basic was not an instant hit at first due to 

compatibility issues but it began getting a solid following in the mid to late nineties 

when developers started becoming familiar with it [65]. In the new millennium, the 

Visual Basic .NET became the successor of the Visual Basic programming 

languages. 

 2.10.2 VISUAL BASIC 6.0 

 

Visual Basic (VB) is an event-driven programming language and is associated with 

the Microsoft development environment. The older version of VB was derived 

heavily from BASIC. VB was designed to be easy to learn and use. The language 

not only allows programmers to easily create simple Graphical User Interface 

(GUI) applications, but also has the flexibility to develop fairly complex 

applications as well. VB programs are free standing programming environment. 
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The VB environment is based on IDE where programming can be done in VB. The 

VB IDE has three states, 

Which are Design, Run, and Debug [66]. Simple utilities or sophisticated 

applications can be developed using VB. Data access features allow users to create 

databases, front-end applications, and scalable server side components for most 

popular database formats. Internet capabilities make it easy to provide access to 

documents and applications across the Internet or intranet from within user 

application, or to create Internet server applications [67]. 

 

2.10.3 VISUAL BASIC.NET (VB.NET) 

 

Visual Basic.NET provides the easiest, most productive language and tool for 

rapidly building Windows and Web applications. VB.NET comes with enhanced 

visual designers, increased application performance, and a powerful integrated 

development environment (IDE). It also supports creation of applications for 

wireless, Internet enabled hand-held devices.  

 

The following are the features of VB.NET development. 

 

1.Object-oriented: At its core, VB.NET is an object-oriented programming 

language that supports the .NET platform. It supports all major facets of any 

object-oriented programming (OOP) language inheritance, encapsulating, and 

polymorphism. 

2.Structured: In addition to its OOP features, VB.NET supports typical structured 

programming constructs such as functions, procedures, conditional statements, 

loops, variables,arrays, etc. 
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3. Visual: VB.NET natively supports iteration and usage of visual objects such as 

forms and windows controls. It also supports the visual drag-and-drop ease of 

many modern day properties which can be set visually. VB.NET makes event-

driven programming easy. 

4. New managed data providers: Managed data providers deliver data controls 

for easy connections to OLEDB and ODBC data sources including Microsoft SQL 

Server, Microsoft Access, Jet, DB2, Oracle, and more. 

5.Upgrade Wizard: Users are able to upgrade their code to receive all the benefits 

of VB.NET 2003. The VB.NET Upgrade Wizard, available in VB.NET 2003 

Standard Edition, and higher, upgrades to 45 percent of existing VB codes and 

forms to VB.NET with new support for web classes and user controls. 
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Table 2.4 : Comparison of the Features and Functions of VB and VB.NET 

 

Features/Functions                         Visual Basic                   Visual Basic.NET 

Full object-orientation                             No                                          Yes 

Case Sensitive                                          No                                          No 

Building of Web-based and 

Window-based application                      Yes                                          Yes 

Full implementation inheritance and 

Polymorphism                                          No                                         Yes 

Flexible, simple data access                     Yes                                          Yes 

XML Web services                                   No                                           Yes 

Level of learning                                       Easy                                        Easy 

Built-in Background Compilation              No                                           Yes 

Built-in Package Deployment 

 Customisation                                            No                                          Yes 

Upgrade Wizard                                         No                                           Yes 

 

2.11   REASONS FOR USING VISUAL BASIC.NET IN THE PRESENT 

RESEARCH 

The programming language used is Visual- Basic.net which was suitable for 

achieving a faster purpose. 

Many facts were taken into consideration before Visual-Basic.net was chosen as 

the language for implementing the AutoDoc project. 

This includes: 
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1. Nature of the information to be processed: In the design of the AutoDoc, we 

considered the nature of data to be processed. These data include patience’ information 

and symptoms. 

2. The availability of the programming language: In the design of the AutoDoc, 

consideration was also given to the availability of Visual BASIC.net. Visual BASIC.net 

is widely spread because of its use in many modern engineering designs. 

3. The ease of use of the final application package: The AutoDoc is very simple to use, 

basically because of the programming language used in actualizing it 

4. The portability of such a programming language: Visual BASIC.net is easily 

transferable because of its non bulky nature. 

5. The system requirement for the implementation of the design: Visual BASIC.net is 

used in the design of AutoDoc because it has a non complicated system requirement. It 

can run in aged and modern systems. 

6. The ease of design of such an application: Designing of AutoDoc with Visual 

BASIC.net was not so complicated as compared to other languages, though was not so as 

well. 

7. The compatibility of the programming language in various   running environments: 

The AutoDoc runs in different millennium environments such as XP,VISTA and 

Window7 because it is designed with Visual BASIC.net. 

Visual- Basic.net comes from a suit of programs known as Microsoft Visual Studio. 

These suit of programs provide a set of tools that makes it easy to develop powerful 

Windows application fast. Based on the design of the AutoDoc, the questions are 

represented on forms (forms are design stage windows) and command buttons, text 

boxes, option buttons, combo boxes and check boxes. These objects allow the user ease 

of issuing commands by the click of a mouse button, and conditions are analyzed base on 

the Boole functions available in Visual-Basic. Net. 
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CHAPTER THREE 

3.0   SYSTEM METHODOLOGY, ANALYSIS AND DESIGN 

In chapter one, the objective of this project has been stated as designing an expert 

systems to be used for medical diagnosis especially as an alternative to human 

doctor. When the human doctor is not around for any reason whatsoever, the 

computerized doctor can take his place and attend to patients. In this chapter,  steps 

involved in designing the expert system (Automated/Computerized Doctor also  

called here as the AutoDoc) shall be looked into.  This chapter therefore looks into 

the methodology of the design of the AutoDoc, analysis of the parameter used in 

the design and the design proper.  
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3.1   OVERVIEW BLOCK DIAGRAM OF THE AUTODOC 

 

 

 

 

 

 

 

 

    

 

 

 

 

 

 

 

 

Fig 3.1: Block Diagram of the AutoDoc 
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3.2   DESIGN CONSIDERATIONS 

Planning an application involves a number of activities such as: 

1. Identifying the Patient: The AutoDoc identifies patients by name, age and sex. 

These three parameters are considered in the design of the AutoDoc. 

2. Specifying the application’s purpose: The main function of  AutoDoc is to 

diagnose patients who are sick and give drug prescription after the diagnosis.  

3. Writing the AutoDoc software or application. 

4. Analyzing development resources: The resources for the design of the AutoDoc 

include hardware and software resources. Consideration was given to these 

resources to ensure a high quality. 

 

3.3 DESIGN METHODOLOGY 

1. Acquiring Tools: In this project, Microsoft Visual basic.net(VB.NET) was used 

because of its flexibility and compatibility with Windows operating system. It is a 

powerful programming language with active tools and controls that make the 

application perform multiple task with speed and ease. 

2. Gathering Information: The information were gathered from different hospitals, 

medical practitioners, pharmacist, laboratory scientist and the internet. Some of the 

Hospitals, Pharmaceutical Shops and Medical Labs visited were  Get – Well 

Clinic, Enugu, Abia State University Teaching Hospital (ABSUTH), Aba and Our 

Saviour Medical/Clinical Diagnostic Centre, Aba, Bio-Links medical diagnostic 

centre, Aba, Jomez Pharmacy, Enugu, Peko Medical Pharmacy, Umuahia. 

Information were also gathered from the medical site in the internet. 

3. Organizing the information to give correct diagnosis: The information I obtained 

from the medical offices and hospitals are organized in the form of forms and 
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tables as shown in table 3.1. This made it easy for me to have direct use of them in 

achieving this design. 

4. Structuring the application by writing algorithm and drawing flowcharts as  

shown in 3.6. 

5.  Creating a friendly graphical user – interface/forms of the user(s) and setting up 

the required properties.  

6. Writing the source codes: In actualizing the design of this Autodoc, the source 

codes are written in VISUAL BASIC.NET. 

   

3.4   DESIGN ANALYSIS 

Program analysis involves studying the AutoDoc program and its problem areas 

and then deriving an improved format of handling it. 

In the design of the AutoDoc, the following steps were taken: 

1. Understanding what the application/program will do:  The AutoDoc is designed 

to diagnose numerous human diseases and produce diagnostic report before 

prescribing treatments.  

2. Planning the organization of the application:  The AutoDoc is organized to take 

one action at a time. It is also organized to be age and sex considerate. Forms and 

Tables are used for the organization. 

3. Arranging an effective structure for the application. This involves how the 

information needed will be stored and what kind of inference are necessary for 

decision making. 

4. Building an effective and reliable application. This involves testing the program 

at the lowest level bit by bit (the individual modules) before integrating them 

together. 
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5. Integrating the modules together and testing the entire application, debugging to 

make sure the application is running smoothly and is error-free. 

In this project, there are viewable/user – interface forms and non – viewable 

program codes and data for the necessary diagnostic operations. 

 

3.5   SUMMARY OF THE MOST COMMON AILMENTS, SYMPTOMS 

AND TREATMENTS AS OBTAINED FROM THE INFORMATION 

SOURCE (HOSPITALS) [68] 

Table 3.1:   Summary Table of Ailments, symptoms and treatments 

DISEASES SYMPTOMS TREATMENT 

Malaria Fever and sweating, Headache, Chills, 

Muscle Pain, Poor Appetite, Weight 

Loss, Weakness/Fatigue 

Chloroquine, Primaquine, 

Panadol, Minerals and 

Blood tablets like Cipron 

and Supradin 

Pneumonia High Fever, Shaking Chills, Chest pain, 

Malaise (Hezzy Feeling) 

Panadol, Penicillin 

Leukemia  Fever, Bone Pain, Anaemia, Weight 

Loss, Enlarged Spleen 

Cyclosphosphamide, 

Oncorin, Meronoid 

Tuberculosis Fever, Chest Pain, Shortness of Breath, 

Loss of Appetite, Weight Loss, Chills, 

Headache, Weakness/Fatigue 

Isoniazid, Rifampin, 

Streptomycin, 

Pyrazinamide, Ethanbutol 

Diarrhea  Frequent defecating of watery faces, it 

usually develops suddenly and may last 

from hours to a few days. It is often 

Bed rest, Drinking liquids to 

replace fluids and salt lost 

from the body (Oral 
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accompanied by Abnormal pains, Low 

fever , Nausea and Vomiting, Weight 

loss if the attacks are severe or 

increasingly frequent, exhaustion and 

dehydration can result.   

Dehydration Therapy) and 

eating of soft foods, 

Antibiotics like: 

Tetracycline, Ampicillin 

and Chloramphenicol is also 

necessary. 

Typhoid Higher fever and Prostration, Headache, 

Chills, Cough, Poor Appetite, Weight 

Loss, Weakness/Fatigue. 

Chloramphenicol, 

Chloromycetin, Ampicillin, 

Peflacin, Analgestics. 

 

Influenza Fever, Sore throat, nasal obstruction and 

discharge, Cough, Burning eyes, Chills, 

Headache, Aching of Muscles and joints, 

Weakness/Fatigue 

Cold tabs, Cold drop, keep 

warm.  

Hodykins 

Disease 

Fever and night sweats, chills, 

Splenomegaly, Fatigue, Loss of 

Appetite, Weight loss, Painless non-

tender asymectrical and enlargement of 

the lymph node in the neck, Armpit or 

Grim.  

Anoerexia and Cachexia, 

Anorim and Predinsitone. 

Gonorrhea Pains in the genital organ, discharge of 

pus from the urethra; Scanty at the start 

and progressively thicker and heavier, 

and causes frequent urination, often with 

a burning sensation, obstruction of 

passage of urine due to infection of the 

Penicillin, Tetracycline, 

Spectromycin, 

Ceplalosporins. 
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postrate. At  times stomach ache.  

 

 

 

HIV/AIDS Fever and sweating, Constant acute 

headache, Cough, Tuberculosis, Pulling 

off of hairs, Muscle pain, Poor Appetite, 

Continuous weight loss, Shortage of 

blood, Weakness/Fatigue, Peeling off of 

the skin, Rashes on skin. 

Advanced medical test is 

highly recommended 
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3.6  OPERATIONAL FLOWCHARTS  OF THE AUTODOC AS DESIGNED    
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Fig 3.5 Flowchart for selected Diseases and Parameters  
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3.8   Separating the Generalized Flowchart of the Different Diagnosis 
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3.7   ALGORITHM OF APPLICATION 

3.7.1   Algorithm Listing for Flowchart (1) 

(i)      Start 

(ii)     Request Patient’s name, sex and age. 

(iii)    Ask user the necessary questions related to a given disease. 

(iv)    Make inference from stored conditions. 

(v)     If symptoms (parameters) match the “conditions” THEN display the 

suspected disease ELSE recommend medical test/advanced diagnosis. 

(vi)   If user accepts suspected diseases THEN GOTO listing (4) ELSE return. 

3.7.2   Algorithm Listing for Flowchart (ii)  

(1)     Display medical test form 

(2)     IF user selects advanced  

THEN 

(i) Show the advanced form 

ELSE 

(ii) IF user selects restart 

THEN 

Restart diagnosis 

ELSE 
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(iii) END 

3.7.3   Algorithm Listing for Flowchart (iii)  

(1)     Show general disease form 

(2)     If user selects view symptoms THEN 

(i)    Display symptoms and treatment 

ELSE 

(ii)    Return to advanced disease form 

3.7.4   Algorithm Listing for Flowchart (iv) 

(1)    Prompt the user to obtain drug prescriptions 

(2)    If user selects obtain drug prescription 

THEN display drug prescription 

STOP 

ELSE 

RETURN (Restart) 

3.8   ANALYSIS OF FLOWCHARTS IN THE PROJECT: 

Static knowledge and condition are used in evaluating the actions to follow. 

AutoDoc is based on IF ….. <conditions> ……THEN …. <actions> . 

Example: If (Fever. value, AND headache.Value –  

AND Chill. Value AND Muscle pain.Value –  



 71 

AND poor appetite.Value) = vb checked THEN 

Form malaria.Show 

ELSE………. OR Using the SELECT CASE Syntax Similar to IF ….. THEN ….. 

ELSE  

SELECT CASE ……..CASE “YES HEADACHE”………………………CASE 

“YES CHILLS”……………………………CASE “YES MUSCLE 

PAIN”…………………… CASE “YES POOR APPETITE”………….. THEN 

………… <then> Form malaria.Show …………<action> 

Automated Doctor (AutoDoc) rule and fact description is a formal language that 

has a formal syntactic description. Formal syntax being essential to the definition 

of a well – behaved inference procedure. It uses such keywords as IF, THEN, 

ELSE, AND, OR, SELECT, CASE for its syntax. 

3.9   RULE DESCRIPTION 

<rule>        SELECT CASE    <PREMISE> 

CASE       <PREMISE> 

THEN       <ACTION> 

ELSE OR 

:=      <IF (Premise THEN <action> [ELSE <action>]) 

OR 

<rule>: = <premise> <action>/<premise> <action> <ELSE> 
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The premise (also known in literature as antecedent) of a rule consists of a conjunction of 

condition, each of which most hold for the indicated action to be taken. 

<premise>   : =     ($ AND <condition> ……. <condition>) 

An action can lead to either a conclusion (e.g. consequent) or can lead to the invocation 

of an action function (e.g. Procedure) or lead to the execution of a number of conclusions 

or action functions. 

<action>  [,conclusion>/<act func>] 

[DO ALL <conclusion>  …….. <conclusion>] 

[DO ALL <act func>  ……… <act func>] 

or            : = [<consequent>  ………. <conclusions>] 

<action> [<procedure>  ………. <procedure>] 

A conclusion may be: 

(i) A disjunction of conditions or a predicate and its associative triple (object – attribute – 

value) or 

(ii) Generally, a special function and its argument, and 

(iii) Negations of the conditions are handled by individual predicates. 

<conditions>   :  = [$ OR <condition>  …. <condition>] 

[<special – func> <argument>][<func 1> <constext> <parameter>] 

[<func 2> <constext> <parameter> <value>] <else> :  = <conc part> <conc part>  

: =  <conclusion>/<act func>[DO – ALL <conclusion>  …… <conclusion>] [DO – ALL 

<act func>]  ……. <act func> 

Appendix C is where the source codes are showcased.  
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                                CHAPTER FOUR 

4.0   SYSTEM IMPLEMENTATION, TESTING, DEBUGGING                                       

       AND DOCUMENTATION. 

Discussions herein are focused on what the AutoDoc does,  how it works, its 

testing and debugging of the application programs. Packaging and deployment of 

this application are discussed. In general, the main focus of discussion is based on 

the following considerations: What the AutoDoc does, how the AutoDoc works, 

the user interface, testing, debugging and optimization of the AutoDoc, 

deployment of the Software, and a typical consultation between AutoDoc and a 

client/user. 
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4.1   WHAT AUTODOC DOES  

Shown below is the general structure of what this application does: 

 

  

 

 

 

 

 

 

 

 

 

 

 

   

   

 

Fig 4.1: The Diagrammatic representation of a diagnosis process 
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Automated Doctor (computerized doctor) conducts a question and answer 

dialogue. After asking basic facts about the patient, such as name, sex and age, it 

asks about the symptoms of the suspected ailment relevant to the diagnosis. When 

the diagnosis is complete, it then, recommends a certain course of drugs or advance 

medical test. The dialogue between the computerized doctor (AutoDoc) is in 

English language. 

 

 4.2   SYSTEM REQUIREMENTS FOR AUTODOC OPERATION 

For perfect operation of the AutoDoc, the minimum requirements of the system 

are: 

1. Pentium I11 350 MHz 

2. 128 MB RAM 

3. 24 X CD 

4. 180 GB HDD 

5. 14’’ SVGA or 14’’ LCD Monitor 
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4.3   OPERATION OF THE AUTODOC 
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Fig 4.2:  An Interaction of Computerized doctor (Auto Doc) expert system. 
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The medical diagnosis software as an expert system works by collecting data from 

the user via the USER INTERFACE. The target users are physicians and possibly 

medical students and paramedics. Non-medical persons can also use it though  it’s 

not really advisable since  there may be some variations of certain diseases, which 

only medical personnel are more likely to detect. These data in these cases 

symptoms are analyzed within the knowledge base, attempting to evaluate the 

premise of the current rule condition by condition. If any of the conditions is false, 

or indeterminate due to lack of information, the rule is rejected, and the next rule 

on the list of applicable rules pending in the current context is tried. The rule 

application succeeds when all of the conditions in the premise are deemed to be 

true, and the conclusion of the rule is displayed after being confirmed using the 

INFERENCE STRATEGY. The knowledge base (KB) is being supplied by the 

computer system operator (in this case, a medical personnel) and domain expert 

(Designer), either through knowledge from other medical personnel, journals or 

internet. Knowledge in an expert system is used for solving problems; a knowledge 

engineer is expected to engineer, or decode this knowledge and use data structures 

to represent the result of the decoding process in a computer system. 
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4.4:  A GENERAL DESCRIPTION OF THE AUTODOC 

 

 

 

 Fig.4.3:Diagramatic description of the AutoDoc operations 

 

The basic tasks that are carried out by the medical expert system is diagnosis, 

prognosis, treatment, monitoring. In terms of treatment, the patient or the physician 

could access the system through internet. From here the user could choose from a 

choice of patient’s database or patience disease database. Each database would 
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perform a particular task, either for diagnosis module or prediction module as 

shown on the diagram. The feedback is sent to the user through internet so that the 

treatment can be performed. Expert must also access this system, to update the data 

stored in the knowledge base. 

4.5   THE USER INTERFACE 

The user interface of this application is designed using forms. 

A form is a window that contains objects in which data/text is displayed and 

edited. The AutoDoc use the following forms: 

MDI form (medMDI.vb) - This is the main parent form that has all the menus and 

ensures that every other forms opens in it. It also Contains the Status bar 

Personal Data Form (pdata.vb) - This is the form that the user identifies himself 

to the autodoc.It has the Name, Age and Sex text boxes 

Symptoms form (symptoms.vb) - Here the patient answers question from the 

AutoDoc and the AutoDoc uses these answer to diagnose the ailment of the 

patient. Possible ailment and drugs are displayed also on this form. 

Splash and About form (splash.vb and about.vb) - these are used to store 

information about the application itself. 

Below are the basic fundamentals of a user interface design considered in 

AutoDoc: 

1. Make it Obvious: 

In this AutoDoc, we make sure that the controls on the form are obvious and that 

the interface   indicates when actions are good ideas or that which are allowable.  I 

made the AutoDoc obvious by using clear controls on forms and labels that explain 
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explicitly what to insert into the box and more explanations are provided in the 

status bar. 

2.  Warn the user in Advance: 

 Forms should be used to warn the user of the actions they are to take. In this 

AutoDoc, we provide pop up messages that warn the user about an omission, error, 

deletion or insertion messages. 

3. Let the User Escape: 

In a situation that a user is to pick a device mistakenly, it is better for a user  

to have a way out.  In this work, I included warning boxes so that if a user chooses 

to submit personal information without entering his name, a warning message pop 

up box will be displayed. 

4. Protect the user when appropriate:  

We protect the user confidentiality in this AutoDoc by providing user names and 

passwords in the login form. 

5. Don’t Use Jargons:  

 I used terms that are understood by the layman and not the professional/medical 

terms such as 'DO YOU FEEL DIZZY' instead of 'MALAISE or NAUSEATIC'. 

6. Use The Control as Designed: 

We use controls within an application for what they are basically designed for. The 

AutoDoc uses command buttons to open forms or close forms but, not check boxes 

for these purposes. 

7. Be Considerate of Users with Limited Capabilities: 

In the design of this AutoDoc users with certain disabilities such as colour 

blindness were considered. Colours are used sparingly in the design. 
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 With the above considerations, the forms (user interface) were designed with form 

graphics-bitmaps or metafiles, to aid beautifications and button actions as 

command controls for the user to reply questions or request processing/display of 

information. The quit forms were used to inform the user that he/she will exit the 

application on pressing “OK” and other similar forms provide advance warnings 

for certain actions. Most of the medical jargons were eliminated and plain English 

language was used for the questions. Musical sound was also included to help the 

user relax while using the application. The option could be switched on or off. 

4.6   TESTING, DEBUGGING AND OPTIMIZATION  

After the design of the form and coding of the program source code; the program is 

tested by the programmer step by step in order to see how each individual code or 

procedure is running. 

During the testing process, each code module is checked for errors so that, they are 

removed anywhere it is found (this is called debugging), before further testing of 

the entire application. 

4.6.1   TYPES OF TESTING 

The types of testing performed in the AutoDoc project are FUNCTIONALITY and 

USABILITY testing. 

4.6.2   FUNCTIONABILITY TESTING 

Functionability testing ensures that the AutoDoc application works at the 

functional level. It involves checking that all the forms are properly designed and 

their links to one another occur smoothly. Also, the modules (coding) are checked 

to ensure that they respond to mouse clicks and key presses from the keyboard of 

the computer, hence producing the required output.  
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4.6.3   USABILITY TESTING 

This is a more difficult and broader test. In this project, we test the human element 

to make sure that certain disabilities or misunderstandings of the application does 

not deter the usability of the application by a new user/client. In large 

organizations, focus group (non-members of the application development group) 

do the testing. In this project, we allowed friends to use the application as novices, 

and watched as they operated the application, noting the errors, difficulties and 

defects. Any difficulty, error or defects encountered during this testing was 

corrected and a better coding or component added. The application was divided 

into items to modularize the testing process. The test items were from two 

prospective; 

(i) Modules: This includes the General User Identification (GUI) forms and 

components like command button, check boxes, shapes, animations, audio 

components and other ActiveX components. 

(ii) Integrated Application: This is when the modules were integrated together for 

functional testing. 

4.7   PECULIARITY OF THE AUTODOC  

4.7.1   CUSTOM HELP 

In this AutoDoc application, there are help text and tools tips that appear to inform 

the user of the use of command buttons or forms. These forms and tips are attached 

as Appendix B of this project. 

4.7.2   ERROR HANDLING 

In this AutoDoc application, an error-handling mechanism is available and ensures 

that the user can use the application for the first time without having so much 
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difficulty. The AutoDoc asks questions to users if they are sure of the operations 

they want to perform if error is detected. 

4.7.3   SECURITY  

In this AutoDoc project, a login user identification and password is created to 

allow only accredited users access to the system. This is done to increase the life 

span of the program and also to make sure that unaccredited users do not use the 

system to get themselves a wrong diagnostic result. The AutoDoc warns any user 

of the system who types in a wrong user identification name and password. 

4.7.4   APPLICATION OPTIMIZATION  

User perception of the quality of an application is in part formed by the 

“snappiness” of the application. For this AutoDoc, the applications is fast. The 

following are timed within the AutoDoc application to make it faster: 

a)  Hardware and Environment 

Every application runs faster with newer rather than older hardware. Unfortunately 

we have considered that one cannot just run out and buy a new computer each time 

one builds an AutoDoc application. Hence, we  ignored the minimum suggested 

requirements and instead, regard the optimal suggested requirements as minimum 

for AutoDoc Application. 

Enough RAM and a hard disk with enough room to spare are necessary for the 

application of the AutDoc. The minimum requirement for this application is 

Pentium II 350MHZ, 64MB RAM, 10GB, 48xCD System with SVGA Monitor. 

b)   Design of Forms 

ActiveX control and control boxes such as, List boxes are wonderful additions to 

an application employing a graphical user interface. However, it can be dangerous 
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loading too many items into these controls (ActiveX control and control boxes) can 

slow down the form’s response time considerably. 

It can be tempting to load a lot of controls onto multiple tabs of a page frame but, 

we used very few on each form. Don’t overlap controls on a form. Use the lightest-

weight control possible. Image control requires fewer resources than unbound 

project frames. Consider the trade-off between using memory to hide a form and 

experiencing the performance hit when the form is closed and opened again. In this 

application, we used the close and open option, which gives a better performance 

for the application. 

4.7.5   PROFESSIONAL SETUP 

This project involves how to package and distribute application in CDs that contain 

a setup routine that guides the users through the installations of the application 

prompting them to make their choices for various applications. This leads us to the 

next topic of packaging and displaying/distributing your application. 

4.8   DEPLOYMENT  

This is the process of packaging an application in a deliverable form, deliver and 

install it at the user’s site, train users so that, they know how it works and have 

them use it successfully. 

Everything written in Visual Basic.net that will run outside the Visual Basic.net 

integrated development environment (IDE) requires certain files to be copied to the 

system as well. These are MSVBVM60.DLL (Stands for Microsoft Visual Basic 

Virtual Machine). This file contains all the sub-routine and intrinsic control files 

for each custom control that is in the application or part of the application. These 

files end with OCX extensions. Because of these files which could be large, it is 

necessary to use at least the diskettes or a CD in the distribution medium. The 
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compression is done for this file by the package and deployment wizard included 

in the Visual Basic language software. 

The MSVB.NET file sometimes comes with the operating systems such as, 

Windows 95/98, Windows NT, Windows 2000XP ,Windows Vista and Windows-

7. It is usually stored in the /Windows/System. Directory of the Hard Disk. 

The package and deployment wizard, automatically puts these files in the 

appropriate places during installation. 

When compiling Visual Basic application to be executable, the following options 

are considered: 

4.8.1   COMPILE TO P-CODE 

This is compiling your project into something called P-code (an intermediate 

Language that is different from the Machine Language in the Intel – chip). The 

resulting P-code is then, interpreted by the VB run-time engine, essentially line by 

line to Intel Machine Code. Although, it is slower to execute, this option allows for 

a similar set of files than code compiled into Intel Machine Code. 

4.8.2   COMPILE TO NATIVE CODE 

It allows compilation using Native Code with diverse optimization option included 

directly into the Intel Machine Code. 

The Packages and Deployment Wizard is a good tool in Visual Basic 6 that lets 

one distribute application or a control almost effortlessly. It can be an add-in in the 

VB ID Environment or stand-alone program. 

On Starting the Packages and Deployment Wizard, a screen/form that requires one 

to choose what one wants to do from a group of option buttons. There are lots of 
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buttons on the form but, we shall discuss only the three buttons, which the wizard 

uses to work on the project. These are: 

1. Package Button 

This is the option used to distribute an application via Floppy Disk/CD or by 

downloading it from website in the form of a self-extracting file. In the later case, 

one will work with the next option after one has made the package. But in this 

application, only this option is necessary after saving the project/application 

design. 

2. Manage Scripts 

This option is for experts only. It allows for modification of what the wizard does; 

though, it is not usually necessary. 

In building the package, there are certain steps to follow and options to select from 

before the wizard automatically starts creating a true executable and installable 

package of the application. 

4.9   A PROTOTYPE CONSULTATION BETWEEN AUTODOC AND A             

CLIENT/USER. 

1. Patient’s Name: 

**DOCTOR OKPARA 

2. Sex: 

**Male 

3. Age: 

**Adult (Above 18 years) 

4. Welcome DOCTOR OKPARA. Thank you for choosing this Automated Doctor. 

I hope to solve your problem today. 

1. DOCTOR OKPARA, do you have fever? 
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- Back to request  Option for patient to choose from.  

- Yes fever  In this case, let’s choose Yes fever 

- No fever 

** Yes fever  

1. DOCTOR OKPARA, do you have headache? 

** Yes headache 

2. DOCTOR OPKARA, do you have chills? 

Yes chills 

3. DOCTOR OPKARA, do you have muscle pain? 

** No muscle pain 

4. DOCTOR OKPARA, do you have cough? 

** Yes cough 

5. DOCTOR OKPARA, do you have sore throat? 

** No sore throat 

6.  DOCTOR OKPARA, do you have chest pain? 

** Yes chest pain 

8. DOCTOR OKPARA, do you feel lazy? 

** Yes malaise 

9. DOCTOR OKPARA, pneumonia is diagnosed  

** Show detail (one of the option after diagnosis) 

From the symptoms chosen, the inference below was deduced. 

1. Fever is present 

2. Headache is present 

3. Chills is present 

4. You reported chest pain and 

5. Hazy feeling 
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** Obtain drug prescription for pneumonia 

The following drugs are recommended; Cold drop, Cold tab, Amartadine,     

Analgine, Panadol, Aspirin, etc. 

 ** OK 

1. DOCTOR OKPARA, thank you for using this expert software 

** OK 

2. This is a medical diagnostic software designed for medical diagnosis of 

ailments. 

** Exit 

3. Are you sure you want to exit? 

** Yes   

4.10 GENERAL DISCUSSION 

 

This research clearly shows the advantages of expert systems for medical 

diagnosis. Diagnosis of infectious agents is a complex task, takes time, and 

requires highly qualified personnel. This expertise takes a long time to achieve and 

is often got when such people are about to retire. Besides, these knowledge experts 

are few, many times busy, and expensive to employ especially in the less 

developed world. This system therefore, carries comparable advantages to other 

diagnostic expert systems, for example, the MYCIN, NEOMYCIN, 

PUFF,CENTUAR and VM, which were designed to diagnose  infectious diseases 

and suggesting possible chemotheraph. Since expert systems are fast and accurate 

at reaching a solution, the AutoDoc may be useful in helping clinicians make better 

decisions in our tropical environments. The other advantage is that human beings 

are error prone and often contradictory, which is not the case in AutoDoc. This 

reason is likely to create confidence in users of AutoDoc for efficient results. 
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Furthermore, due to the portability, AutoDoc can be used in different geographical 

areas with minimum user training and they would not pose a big problem as they 

guide to reach conclusions when queried. Lastly, the AutoDoc environment is 

friendly and users tend to be relaxed and never bored through its soft music and 

medical animations the system interfaces.  

 

Whereas, there are such advantages, the AutoDoc development takes time and 

requires good expertise to develop. It is also expensive to develop, maintain and 

upgrade; help is often required from knowledge engineers who are themselves rare 

and expensive. Knowledge is not always readily available. It may be difficult to 

solicit knowledge from humans who may be uncooperative. In addition, the 

approach of each expert may be different though correct. No common sense is  

used in making decisions. The developed system lacks the creative responses that 

human experts are capable of and may not be capable of explaining the logic and 

reasoning behind a decision. It is not easy to automate complex processes, and 

there may be no flexibility and ability to adapt to changing environments. It is also 

true that most experts have no independent means of checking whether their 

conclusions are reasonable as a means of their systems’ success or failure. These 

include champion in management, user involvement, and training. Management 

must support the project, and users must feel the ownership. Besides, the level of 

knowledge must be sufficiently high; expertise must be available from at least one 

cooperative expert. The chance of success will also increase if the problem is 

sufficiently narrow in scope. Furthermore, the problem must be important and 

difficult enough to warrant development of an expert system. The systems should 

be user friendly especially to novice users and their impact to job improvement is 

importantly favourable. The end users’ attitude and expectation must be priotized 

since lack of trust on their side may be a barrier to AutoDoc system use. The 
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knowledge transfer is subject to a host of perpetual and judgmental biases. Lastly, 

AutoDoc systems may also fail to arrive at conclusions due to limited domain in 

the knowledge base and they, like, human beings may produce incorrect 

recommendations. 

 

Therefore, the above limitation express that AutoDoc falls short of generally 

intelligent behavior. However, it is hoped that those limitations will fade away 

with time as technology advances. 

 

4.11 COST ANALYSIS 

TABLE 4.1 

S/N DESCRIPTION AMOUNT 

N 

1 Visual Studio (Programming software CD) 15,000 

2 CorelDraw 10 3,000 

3 Audio CD/Media Sequencer 15,000 

4 Recordable CD’s 500 each 

5 Computer System with 180GB HDD,14’’LCD 

AND 128MB RAM 

Total  

180,000 

 

213,500 
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                            CHAPTER FIVE  

5.0               CONCLUSION AND RECOMMENDATION 

 

5.1 CONCLUSION 

This research is summarized and brought to an end in this section. The quest to 

severe combat against human diseases necessitated the urge for this research work. 

As the pursuit of wealth increases in our country Nigeria, the need for sound health 

also increases because a healthy nation is a wealthy nation. Advancing the means 

of diagnosing patients faster and accurately is therefore considered as way forward 

in Biomedical Engineering. 

 

This project was based on the fact that an AutoDoc system can help to facilitate a 

faster and more accurate diagnosis. Based on this reason, an AutoDoc- an expert 

system for medical diagnosis is developed. Unlike previously developed packages 

for the same task, this current design has a large knowledge base and it’s so simple 

to master. It also gives prescription for possible drugs that treat diseases. Besides, 

it can also reduce employment costs, centralize the decision making process, create 

efficiency and reduce time needed to solve complex problems. However, the 

weaknesses of this system are not over looked such as the limited knowledge 

domain compared to human experts. 

 

It is believed that the introduction of AutoDoc into the Nigerian hospitals will 

provide the desired knowledge of individual health status in the country, thereby 

reducing the risk of untimely death due to unknown sicknesses. It will be deemed 

good for the Nigerian Medical Association and the Federal Government to 



 92 

embrace this trend and render necessary supports to the Engineering society for 

effective use of the system for the general good of everyone. 

 

5.2   PROBLEMS ENCOUNTERED 

In the course of actualizing this project, information gathering from hospitals was a 

tedious task. The Nurses, Doctors, Pharmacists and Lab Technologists in different 

hospitals visited were hard to reach. Getting the names of diseases, their symptoms 

and curing drugs were very difficult hence, a questionnaire was designed for 

patients in the hospitals, and this really supplemented the information given to me 

by the experts. 

Another problem encountered was the financial difficulty in the course of carrying 

out the project. The financial involvement was heavy. 

 

5.3 RECOMMENDATION FOR FUTURE WORK 

1. The knowledge domain of the ”Expert System for Medical Diagnosis,” should 

be upgraded to include other bacterial and non-bacterial pathogens, for example, 

the fungal and viral infections. The field of microbiology is an ever growing field 

especially in this era of genetic engineering, where new micro-organisms continue 

to be discovered. Therefore, it would be necessary to scale up the system to cater 

for new developments. 

2. The expert system can be linked to other hospital information systems, for 

example, a hospital decision support system such that diagnosis of infections and 

reporting of results can be done in real time and a link should be created with a 

human doctor as in telemedicine. 
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                                                   APPENDIX A 

                                          INFORMATION RECORD 

Number of Hospital’s visited                                  :     11 

Number of Medical Laboratories visited              :     6 

Number of Doctors interviewed                             :     17 

Number of Patients interviewed                             :     46 

Number of Nurses interviewed                               :      34 

Number of Ordinary people interviewed              :      20 

Number of Positive Attention offered                    :      76  

Number of Negative Attention offered                  :      41 

Conclusion about people’s subject awareness      :      Ignorance 
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                                              APPENDIX B 

                      THE PATIENT’S WELCOME FORM 
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                                          APPENDIX C 

             THE AUTODOC DESIGN SOURCE CODES 

CODES FOR MEDEXPERT 

 

MDI Form 

 

Imports System.Windows.Forms 

 

Public Class medMDI 

 

    Private Sub ShowNewForm(ByVal sender As Object, ByVal e As EventArgs) 

Handles NewToolStripMenuItem.Click 

        pdata.Show() 

    End Sub 

 

    Private Sub OpenFile(ByVal sender As Object, ByVal e As EventArgs) 

        Dim OpenFileDialog As New OpenFileDialog 

        OpenFileDialog.InitialDirectory = 

My.Computer.FileSystem.SpecialDirectories.MyDocuments 

        OpenFileDialog.Filter = "Text Files (*.txt)|*.txt|All Files (*.*)|*.*" 

        If (OpenFileDialog.ShowDialog(Me) = 

System.Windows.Forms.DialogResult.OK) Then 

            Dim FileName As String = OpenFileDialog.FileName 

             

        End If 

    End Sub 
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    Private Sub SaveAsToolStripMenuItem_Click(ByVal sender As Object, ByVal 

e As EventArgs) 

        Dim SaveFileDialog As New SaveFileDialog 

        SaveFileDialog.InitialDirectory = 

My.Computer.FileSystem.SpecialDirectories.MyDocuments 

        SaveFileDialog.Filter = "Text Files (*.txt)|*.txt|All Files (*.*)|*.*" 

 

        If (SaveFileDialog.ShowDialog(Me) = 

System.Windows.Forms.DialogResult.OK) Then 

            Dim FileName As String = SaveFileDialog.FileName 

        End If 

    End Sub 

 

 

    Private Sub ExitToolsStripMenuItem_Click(ByVal sender As Object, ByVal e 

As EventArgs) Handles ExitToolStripMenuItem.Click 

        Me.Close() 

    End Sub 

  

    Private Sub CascadeToolStripMenuItem_Click(ByVal sender As Object, ByVal 

e As EventArgs) 

        Me.LayoutMdi(MdiLayout.Cascade) 

    End Sub 

 

    Private Sub TileVerticalToolStripMenuItem_Click(ByVal sender As Object, 

ByVal e As EventArgs) 
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        Me.LayoutMdi(MdiLayout.TileVertical) 

    End Sub 

 

    Private Sub TileHorizontalToolStripMenuItem_Click(ByVal sender As Object, 

ByVal e As EventArgs) 

        Me.LayoutMdi(MdiLayout.TileHorizontal) 

    End Sub 

 

    Private Sub ArrangeIconsToolStripMenuItem_Click(ByVal sender As Object, 

ByVal e As EventArgs) 

        Me.LayoutMdi(MdiLayout.ArrangeIcons) 

    End Sub 

 

    Private Sub CloseAllToolStripMenuItem_Click(ByVal sender As Object, ByVal 

e As EventArgs) 

        ' Close all child forms of the parent. 

        For Each ChildForm As Form In Me.MdiChildren 

            ChildForm.Close() 

        Next 

    End Sub 

 

    Private m_ChildFormNumber As Integer 

 

    Private Sub AboutToolStripMenuItem_Click(ByVal sender As System.Object, 

ByVal e As System.EventArgs) Handles AboutToolStripMenuItem.Click 

        About.Show() 

    End Sub 
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    Private Sub LoginToolStripMenuItem_Click(ByVal sender As System.Object, 

ByVal e As System.EventArgs) Handles LoginToolStripMenuItem.Click 

        Login.Show() 

    End Sub 

End Class 

 

PERSONAL DATA FORM 

Public Class pdata 

 

    Private Sub TextBox1_TextChanged(ByVal sender As System.Object, ByVal e 

As System.EventArgs) Handles txtName.TextChanged 

        Text = "Welcome " & txtName.Text 

    End Sub 

 

 

    Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As 

System.EventArgs) Handles btnSubmit.Click 

        'Check to make sure that the textboxes are filled 

        If txtName.Text = "" Then 

            MsgBox("Enter your name!", MsgBoxStyle.OkOnly, "Warning") 

            If MsgBoxResult.Ok Then 

                txtName.Focus() 

            End If 

         

        Else 
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            With Symptoms 

                .Text = "Fever" 

                .lblquestion.Text = "Do you have fever?" 

                .btnYes.Text = "Yes fever" 

                .btnNo.Text = "No fever" 

                .btnYes.Show() 

                .btnNo.Show() 

                .lbldrug.Hide() 

                .btnprescribe.Hide() 

 

            End With 

            Symptoms.Show() 

            Me.Hide() 

        End If 

 

    End Sub 

 

    Private Sub btnClose_Click(ByVal sender As System.Object, ByVal e As 

System.EventArgs) Handles btnClose.Click 

        ' Display a message box asking users if they  

        ' want to exit the application. 

        Beep() 

        If MessageBox.Show("Do you want to exit MedExpert?", "MedExpert", _ 

              MessageBoxButtons.YesNo, MessageBoxIcon.Question) _ 

              = DialogResult.Yes Then 

            Application.Exit() 

        End If 
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    End Sub 

 

End Class 

 

SYMPTOMS FORM 

Public Class Symptoms 

    'Declare various disease names 

    Public fever, headache, chills, muscle, appetite, weightloss, weakness, bone, 

anaemia, _ 

        spleen, leukemia, cough, chest, sorethroat, malaise, breath, lymph, vomit, 

nasal, eyes, _ 

        malaria, hodgkins, typhoid, infuenza, pneumonia, tuberculosis, mal_d, hod_d, 

typ_d, inf_d, _ 

        pne_d, tub_d, leu_d, bfever, bheadache, bchills, bmuscle, bappetite, bvomit, 

medtest, bcough, _ 

        bchest, bthroat, bmalaise, breg, breathnapptite As String 

    Dim ffever, fheadache, fchills, fmuscle, fappetite, fvomit, ftyphoid, fbone As 

String 

    Sub cfever() 

        Text = "Fever" 

        lblquestion.Text = fever 

        btnYes.Text = "Yes fever" 

        btnNo.Text = "No fever" 

    End Sub 

    Sub cheadache() 

        Text = "Headache" 
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        lblquestion.Text = headache 

        btnYes.Text = "Yes headache" 

        btnNo.Text = "No headache" 

 

    End Sub 

    Sub cchills() 

        Text = "Chills" 

        lblquestion.Text = chills 

        btnYes.Text = "Yes Chills" 

        btnNo.Text = "No Chills" 

 

    End Sub 

    Sub cmuscle() 

        Text = "Muscle Pains" 

        lblquestion.Text = muscle 

        btnYes.Text = "Yes muscle pains" 

        btnNo.Text = "No muscle pains" 

 

    End Sub 

    Sub cappetite() 

        Text = "Poor appetite" 

        lblquestion.Text = appetite 

        btnYes.Text = "Yes Poor appetite" 

        btnNo.Text = "Good appetite" 

 

    End Sub 

    Sub cvomit() 
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        Text = "Vomitting" 

        lblquestion.Text = vomit 

        btnYes.Text = "Yes vomitting" 

        btnNo.Text = "No vomitting" 

 

    End Sub 

    Sub ccough() 

        Text = "Cough" 

        lblquestion.Text = cough 

        btnYes.Text = "Yes Cough" 

        btnNo.Text = "No Cough" 

    End Sub 

    Sub cchest() 

        Text = "Chest Pain" 

        lblquestion.Text = chest 

        btnYes.Text = "Yes chest pain" 

        btnNo.Text = "No chest pain" 

    End Sub 

    Sub ctyphoid() 

        Text = "Disease - Typhoid Diagnosed" 

        lblquestion.Text = typhoid 

        btnback.Text = "Restart diagnostic questions" 

        lbldrug.Text = typ_d 

        lbldrug.Hide() 

        btnprescribe.Show() 

        btnYes.Hide() 

        btnNo.Hide() 



 111 

 

    End Sub 

    Sub cbone() 

        Text = "Bone Pain" 

        lblquestion.Text = bone 

        btnYes.Text = "Yes bone pain" 

        btnNo.Text = "No bone pain" 

    End Sub 

    Sub canaemia() 

        Text = "Anaemia" 

        lblquestion.Text = anaemia 

        btnYes.Text = "Yes Anaemia" 

        btnNo.Text = "No Anaemia" 

    End Sub 

    Sub cspleen() 

        Text = fbone = "Enlarged Spleen" 

        lblquestion.Text = spleen 

        btnYes.Text = "Yes Enlarged spleen" 

        btnNo.Text = "No Enlarged spleen" 

    End Sub 

    Sub cleukemia() 

        Text = "Disease - Leukemia" 

        lblquestion.Text = leukemia 

        btnback.Text = "Restart diagnostic questions" 

        lbldrug.Text = leu_d 

        lbldrug.Hide() 

        btnYes.Hide() 
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        btnNo.Hide() 

        btnprescribe.Show() 

 

    End Sub 

    Sub cthroat() 

        Text = "Sore throat" 

        lblquestion.Text = sorethroat 

        btnYes.Text = "Yes Sore throat" 

        btnNo.Text = "No Sore throat" 

    End Sub 

    Sub cmalaise() 

        Text = "Hazy feeling (Malaise)" 

        lblquestion.Text = malaise 

        btnYes.Text = "Yes Malaise" 

        btnNo.Text = "No Malaise" 

    End Sub 

    Sub cbreath() 

        Text = "Shortness of Breath" 

        lblquestion.Text = breath 

        btnYes.Text = "Yes" 

        btnNo.Text = "No" 

    End Sub 

    Sub cmedtest() 

        lblquestion.Text = medtest 

        btnYes.Hide() 

        btnNo.Hide() 

    End Sub 
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    Sub cnasal() 

        Text = "Nasal Congestion" 

        lblquestion.Text = nasal 

        btnYes.Text = "Yes congestion" 

        btnNo.Text = "No congestion" 

    End Sub 

    Sub ceyes() 

        Text = "Burning Eyes" 

        lblquestion.Text = eyes 

        btnYes.Text = "Yes burning eyes" 

        btnNo.Text = "No burning eyes" 

    End Sub 

    Sub cinfluenza() 

        Text = "Diagnosis - Influenza" 

        lblquestion.Text = infuenza 

        btnback.Text = "Restart diagnostic questions" 

        lbldrug.Text = inf_d 

        lbldrug.Hide() 

        btnYes.Hide() 

        btnNo.Hide() 

        btnprescribe.Show() 

 

    End Sub 

    Sub cpneumonia() 

        Text = "Diagnosis - Pneumonia" 

        lblquestion.Text = pneumonia 

        btnback.Text = "Restart diagnostic questions" 
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        lbldrug.Text = pne_d 

        lbldrug.Hide() 

        btnYes.Hide() 

        btnNo.Hide() 

        btnprescribe.Show() 

 

    End Sub 

    Sub cbreathnappetite() 

        breathnapptite = "Do you have difficulty in breathing and poor appetite" 

        Text = "Shortness of Breath & poor appetite" 

        lblquestion.Text = breathnapptite 

        btnYes.Text = "Yes" 

        btnNo.Text = "No" 

    End Sub 

    Sub ctuberculosis() 

        Text = "Diagnosis - Tuberculosis" 

        lblquestion.Text = tuberculosis 

        btnback.Text = "Restart diagnostic questions" 

        lbldrug.Text = tub_d 

        lbldrug.Hide() 

        btnYes.Hide() 

        btnNo.Hide() 

        btnprescribe.Show() 

 

    End Sub 

    Sub chodgkins() 

        Text = "Diagnosis - Hodgkins disease" 
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        lblquestion.Text = hodgkins 

        btnback.Text = "Restart diagnostic questions" 

        lbldrug.Text = hod_d 

        lbldrug.Hide() 

        btnYes.Hide() 

        btnNo.Hide() 

        btnprescribe.Show() 

 

    End Sub 

    Sub cmalaria() 

        Text = "Diagnosis - Malaria" 

        lblquestion.Text = malaria 

        btnback.Text = "Restart diagnostic questions" 

        lbldrug.Text = mal_d 

        lbldrug.Hide() 

        btnYes.Hide() 

        btnNo.Hide() 

    End Sub 

    Sub clymph() 

        Text = "Lymph Enlargement" 

        lblquestion.Text = lymph 

        btnYes.Text = "Yes enlaged lymph" 

        btnNo.Text = "No enlarged lymph" 

    End Sub 

    Public Sub ExitApplication() 

        ' Display a message box asking users if they  

        ' want to exit the application. 
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        If MessageBox.Show("Do you want to exit MedExpert?", "MedExpert", _ 

              MessageBoxButtons.YesNo, MessageBoxIcon.Question) _ 

              = DialogResult.Yes Then 

            Application.Exit() 

        End If 

    End Sub 

 

    Private Sub btnYes_Click(ByVal sender As System.Object, ByVal e As 

System.EventArgs) Handles btnYes.Click 

        'Symptom questions 

        fever = "Do you have fever?" 

        headache = "Do you have headache?" 

        chills = "Do you have chills?" 

        muscle = "Do you have muscle pains?" 

        appetite = "Do you have poor appetite?" 

        bone = "Do you have bone pains?" 

        anaemia = "Do you have anaemia?" 

        spleen = "Do you have enlarged spleen?" 

        cough = "Do you have cough?" 

        chest = "Do you have chest pain?" 

        sorethroat = "Do you have sore throat?" 

        malaise = "Are you feeling hazy (malaise)?" 

        breath = "Do you have shortness of breath?" 

        lymph = "Is your lymph enlarged?" 

        vomit = "Are you vomitting or have the feeling?" 

        nasal = "Does your nose feel obstructed from breathing?" 

        eyes = "Does your eyes have a burning sensation?" 
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        weightloss = "are you loosing weight?" 

        weakness = "Are you feeling weak?" 

 

        'Diseases 

        malaria = "From your sysmtoms you likely have malaria. Do you require drug 

prescription? Click Yes for prescription or Cancel to end" 

        hodgkins = "From your symptoms you likely have Hodgekin's disease. Do 

you require drug prescription? Click Yes for prescription or Cancel to end" 

        leukemia = "From your symptoms you likely have leukemia. Do you require 

drug prescription? Click Yes for prescription or Cancel to end" 

        typhoid = "From your symtoms you likely have typhoid. Do you require drug 

prescription? Click Yes for prescription or Cancel to end" 

        infuenza = "From your symtoms you likely have influenza. Do you require 

drug prescription? Click Yes for prescription or Cancel to end" 

        pneumonia = "From your symtoms you likely have pneumonia. Do you 

require drug prescription? Click Yes for prescription or Cancel to end" 

        tuberculosis = "From your symtoms you likely have tuberculosis. Do you 

require drug prescription? Click Yes for prescription or Cancel to end" 

        medtest = "Please go for proper medical test to diagnose your ailment. Do you 

require drug prescription? Click Yes for prescription or Cancel to end" 

 

        'Drugs 

        mal_d = "Drugs recommended are Artesunate-based combination theraph 

(ACT) anti-malaria drugs eg Amatem, Lonart, etc, Pain killers eg Panadol, etc and 

blood tablets such as Cipron and Supradin" 

        pne_d = "Drugs recommended are pain killers eg Panadol, etc and antibiotics 

eg Penincillin" 
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        leu_d = "Drugs recommended are Cyclosphosphamide, Oncorin and 

Meronoid" 

        tub_d = "Drugs recommended are Isoniazid, Rifampin, Streptomycin, 

Pyrazinamide, Ethanbutol" 

        inf_d = "Drugs recommended are any Cold tabs, Cold drop and keep warm." 

        typ_d = "Drugs recommeneded are Chloramphenicol, Amoxil Chloromycetin, 

Ampicillin, Peflacin, and Analgesics." 

        hod_d = "Drugs recommended are any of Anoerexia and Cachexia or Anorim 

and Predinsitone." 

 

        'Back button conditions 

        bfever = "Back to fever" 

        bheadache = "Back to headache" 

        bchills = "Back to chills" 

        bmuscle = "Back to muscle pains" 

        bappetite = "Back to Poor appetite" 

        bvomit = "Back to vomitting" 

 

 

        'If the user chooses Yes to the questions 

        Select Case lblquestion.Text 

            Case fever 

                cheadache() 

            Case headache 

                cchills() 

            Case chills 

                cmuscle() 
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            Case muscle 

                cappetite() 

            Case appetite 

                cvomit() 

            Case vomit 

                ctyphoid() 

            Case bone 

                canaemia() 

            Case anaemia 

                cspleen() 

            Case spleen 

                cleukemia() 

            Case cough 

                cthroat() 

            Case sorethroat 

                cnasal() 

            Case nasal 

                ceyes() 

            Case eyes 

                cinfluenza() 

            Case malaria 

                cpneumonia() 

            Case breathnapptite 

                ctuberculosis() 

            Case lymph 

                chodgkins() 

        End Select 
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    End Sub 

 

    Private Sub Symptoms_Load(ByVal sender As System.Object, ByVal e As 

System.EventArgs) Handles MyBase.Load 

        lblwelcome.Text = "Welcome " & pdata.txtName.Text & ", please click on 

the button that best describes the symptoms you have." 

 

    End Sub 

 

    Private Sub btnNo_Click(ByVal sender As System.Object, ByVal e As 

System.EventArgs) Handles btnNo.Click 

        'if the user chooses No to the questions 

        Select Case lblquestion.Text 

            Case fever 

                cmedtest() 

            Case headache 

                cbone() 

            Case bone 

                cchills() 

            Case anaemia 

                cchills() 

            Case spleen 

                cchills() 

            Case chills 

                cbone() 

            Case muscle 
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                ccough() 

            Case cough 

                cchest() 

            Case chest 

                cappetite() 

            Case appetite 

                cthroat() 

            Case sorethroat 

                cmalaise() 

            Case malaise 

                cbreathnappetite() 

            Case breath 

                cmedtest() 

            Case nasal 

                cchest() 

            Case eyes 

                cchest() 

            Case vomit 

                clymph() 

            Case lymph 

                cmalaria() 

        End Select 

 

    End Sub 

 

    Private Sub btnback_Click(ByVal sender As System.Object, ByVal e As 

System.EventArgs) Handles btnback.Click 
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        pdata.Show() 

        Me.Hide() 

    End Sub 

 

 

    Private Sub btnCancel_Click(ByVal sender As System.Object, ByVal e As 

System.EventArgs) Handles btnCancel.Click 

        Close() 

 

    End Sub 

 

    Private Sub btnprescribe_Click(ByVal sender As System.Object, ByVal e As 

System.EventArgs) Handles btnprescribe.Click 

        lbldrug.Show() 

    End Sub 

End Class 

 

SPLASH SCREEN 

Public NotInheritable Class Splash 

     

    Private Sub Splash_Load(ByVal sender As Object, ByVal e As 

System.EventArgs) Handles Me.Load 

        'Set up the dialog text at runtime according to the application's assembly 

information.   

        

        'Application title 
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        If My.Application.Info.Title <> "" Then 

            ApplicationTitle.Text = My.Application.Info.Title 

        Else 

            'If the application title is missing, use the application name, without the 

extension 

            ApplicationTitle.Text = 

System.IO.Path.GetFileNameWithoutExtension(My.Application.Info.AssemblyNa

me) 

        End If 

         

        Version.Text = System.String.Format(Version.Text, 

My.Application.Info.Version.Major, My.Application.Info.Version.Minor) 

 

        'Copyright info 

        Copyright.Text = My.Application.Info.Copyright 

    End Sub 

 

End Class 

 

ABOUT FORM 

Public NotInheritable Class About 

 

    Private Sub About_Load(ByVal sender As System.Object, ByVal e As 

System.EventArgs) Handles MyBase.Load 

        ' Set the title of the form. 

        Dim ApplicationTitle As String 
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        If My.Application.Info.Title <> "" Then 

            ApplicationTitle = My.Application.Info.Title 

        Else 

            ApplicationTitle = 

System.IO.Path.GetFileNameWithoutExtension(My.Application.Info.AssemblyNa

me) 

        End If 

        Me.Text = String.Format("About {0}", ApplicationTitle) 

        ' Initialize all of the text displayed on the About Box. 

        ' TODO: Customize the application's assembly information in the 

"Application" pane of the project  

        '    properties dialog (under the "Project" menu). 

        Me.LabelProductName.Text = My.Application.Info.ProductName 

        Me.LabelVersion.Text = String.Format("Version {0}", 

My.Application.Info.Version.ToString) 

        Me.LabelCopyright.Text = My.Application.Info.Copyright 

        Me.LabelCompanyName.Text = My.Application.Info.CompanyName 

        Me.TextBoxDescription.Text = My.Application.Info.Description 

    End Sub 
 
    Private Sub OKButton_Click(ByVal sender As System.Object, ByVal e As 

System.EventArgs) Handles OKButton.Click 

        Me.Close() 

    End Sub 
 
End Class 
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