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ABSTRACT

Car problem detection is a complicated process which demands
high level of knowledge and skills. Our aim is to develop an
expert system on car maintenance and troubleshooting that is
capable of assisting car’s owner in dealing with their car problems
and troubleshooting them whenever the time is limit and the
human expert, also known as mechanics is not available at that
very point of time. This paper provides affective design issues
concerning the problems while driving a car and will give a
logical solution which would help in rectifying those problems.
The system would contain various set of rules for detecting
different type of failures which can be easily handled by the driver
and will give their causes. Here the system mainly deals with the
starting problems of car and detecting various other large scale
problems.

Categories and Subject Descriptors

[Computer Science/ Information Technology]: Artificial
Intelligence-An  Approach  towards designing of Car
Troubleshooting Expert System

General Terms

This paper deals with the design issues while creating an expert
system; in this case- A car failure diagnose Expert System. This
system would be highly reliable for detecting different problems
related to car as well as it would be quite economical.
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1.INTRODUCTION

An expert system can be defined as “an intelligent computer
program that uses knowledge and inference procedures to solve
problems that are difficult enough to require significant human
expertise for their solutions” [1]. We can infer from this definition
that expertise can be transferred from a human to a computer and
then stored in the computer in a suitable form that users can call
upon the computer for specific advice as needed.
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Then the system can make inferences and arrive at a specific
conclusion to give advices and explains, if necessary, the logic
behind the advice.

ES provide powerful and flexible means for obtaining solutions to
a variety of problems that often cannot be dealt with by other,
more traditional and orthodox methods [2]. Some of expert
system important applications include the following: medical
treatment, engineering failure analysis, decision support,
knowledge representation, climate forecasting, decision making
and learning, and chemical process controlling.

1.1Starting with the Problem
Having a car can be an exciting moment to everyone and they live
easily throughout their daily life, mobilizing on the car. But at the
same time, each of those who own a car definitely don’t want to
have a problem on their cars as the troubleshooting of the car can
be a nightmare to them especially, women. So, this expert system
is hoped to help those who are in need of guides to deal with their
car’s problems. Although it might not give a complete guides and
help as a human expert namely mechanics do, but at least the
expert system can give a temporary assistance to those who are in
need of an instance help. The system will:

e  help the car’s owner in making decision on action they
should take in their attempt to troubleshoot the car’s
problem.

e  Save much time, cost and energy for the user especially to
those who are in hurry as they don’t have to wait for the
mechanics to repair the damages.

e To get the peoples even more closer the world of
computerization and technology.

Besides that, the system will also give the developer an

opportunity to get involve directly into the development of expert

system, and at the same time help to build the programming skill,
as well as problem solving capabilities.

63



2.COMPONENTS OF EXPERT SYSTEM
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Figure 1. Components of expert system

2.1The User Interface

The user interface is the means of communication between a user
and the expert systems problem-solving processes. A good expert
system should have an efficient interface. The user interface in
this system will be able to accept the instructions in a form that
the user enters and translate them into working instructions for
rest of the system. The user will be asked several questions which
he would have to answer, subsequently a solution will be
displayed thereby. Careful attention should be given to the screen
design in order to make the expert system appear friendly to the
user [3].

2.2The Knowledge Base

Knowledge base is used to store the knowledge of experts, when
expert system is reasoning, it is to acquire knowledge and rules
from the knowledge base, and repeat matching process of fault
conditions, but in the high requirements of real-time inference
situations, it needs a new design model to fill the requirements of
high speed and stability.

2.3The Inference Engine

An inference engine is a computer program that tries to derive
answers from a knowledge base. It is the “brain” that expert
systems employ to reason about information in the knowledge for
the ultimate purpose of formulating new conclusions [4]. We can
say that the inference engine is the program that locates the
appropriate knowledge in the knowledge base and infers new
knowledge by applying logical processing and problem-solving
strategies.

2.4The Knowledge Acquisition

Knowledge acquisition is a method of learning, first proposed by
Aristotle. Knowledge acquisition includes the elicitation,
collection, analysis, modeling and validation of knowledge for
knowledge engineering and knowledge management projects [5].
The knowledge in this system has been collected through the
following means:
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e  Through car service stations
e  Through workshops

e  Through garage

e  Through car mechanics

e Through petrol pumps

2.5 Explanation Facility

lustrates to the user how and why the system gave a certain
cause for the failure, i.e. explains the reasoning of the specific car
problem to the user.

3.RULE-BASED SYSTEM
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Figure 2. Rule-based expert system model

The Knowledge Engineer acquires knowledge from experts in
specific field, through standardization process, and sorts out the
collected knowledge from experts to formed rules. In Car
diagnosis system, the way of knowledge representation is
production rule. The production rule uses the presentation way of
“IF P THEN Q”, P is precondition, and Q is conclusion [6].For
this system, some of the rules can be:

Rule 1: IF the car does not start,
THEN check for the fuel.

Rule 2: IF the car does not start,
AND the fuel is not empty,
THEN check the battery.

Rule 3: IF the car does not start,
AND the battery does not have a
problem,
THEN check whether the engine is
overheated or is very cold.

Figure 3. Three assumed rules in the agenda.

4. EXPERT SYSTEM USING PROLOG

Prolog has some significant assets that aid in the development of
expert systems. The existing facilities of Prolog and its easy
availability make it very suitable for the rapid prototyping of
certain kinds of small-to-medium scale systems [7]. The basic
features of Prolog that aid the design of expert systems are:
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e  Support for search-based computation via backward
chaining,

e  The ability to have suspended variable bindings via the
logical variable,

e Use of (syntactic) unification as a basic pattern
matching technique to support a clause-based style of
programming, and

e Simple and elegant semantics that offer a cohesive
framework for rule-based systems, and which allow the
formal manipulation of logic programs.

The following are certain rules written in prolog which are used in
this system:

'car wont start' :- write( 'Is the battery
Voltage low?’),affirm,nl,
Write (‘Check battery’).

'car wont start' :- write('Smell gasoline?')
,affirm, nl, 'fuel
system’ .

'fuel system' :— write( 'Try full

throttle cranking' ).

‘fuel system' :— write( 'Are there fuel
line leaks?' ),affirm,
nl, write( 'Replace fuel
line.'

'fuel system' :— write ( 'Check
carburator' ).

5. CONCLUSION

It is not denied that the role of expert system in almost every part
of human’s life is getting bigger. This is all because of the
performance that the expert system has shown of what it can do to
help the human beings. The expert system may be useful to
execute the routine works and let the human expert to do the rest
especially the more difficult jobs. This Expert System for Car
Maintenance and Troubleshooting is believed to be the right and
excellent idea as another application of expert system and how we
can utilize its enormous functions.
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