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Abstract - The objective of this paper is to illustrate the importance of expert system is to transfer knowledge from experts 

and their experience to a computer-based system so as to arrive to the same conclusion of the human experts. Expert systems 

are adopted when users need recommendations or suggestions for the specific domain by collecting and gathering expertise 

from different but valuable sources. Solving problems is the same way as human experts do, is a great advantage of expert 

systems over conventional computer applications. Expert systems give users the ability to solve a wide range of problems in 

a specific domain that classical or traditional methods cannot. Expert systems have popular in different sector and their 

applications are widely used. Some useful applications of expert systems in various fields include: production planning 

systems, advisory systems, teaching advisory systems, automobile process planning, system development, medical treatment, 

automobile repairing system, management advisory system, communication systems, material processing design, agriculture 

planning system, sensor control, tutoring system, urban design, financial advisory system, and plant process control. 

Typically, expert system consists of four major components. The Knowledge base is the first, main and most important 

component of an expert system. The knowledge of domains (which is obtained from the experts and valuable documents) and 

their facts are stored in the knowledge base. The inference engine is the second component. The role of inference engine is to 

search the knowledge base by means of reasoning on facts and rules in order to find the answers to questions asked by the 

users. The duty of the working memory is to contain the data which are entered into the system by user sand hold them in 

memory. The last component is the user interface, which is the interactive layer between an expert system and users and acts 

as a communication tool in order to receive input and output. 
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I. INTRODUCTION 

 

Expert systems are an important branch of artificial 

intelligence (AI) and are currently employed to 

manage various problems in establishments by 

utilizing human knowledge on various fields for 

analysis and consultation [1]. Consequently, expert 

systems are widely used to control complicated 

problems that require considerable knowledge, 

thereby leading individual researchers and 

establishments to develop several systems in various 

domains [2] as these expert systems can be applied in 

all sectors of knowledge [3]. An expert system is a 

computer program that manipulates facts, knowledge, 

and reasoning to solve problems efficiently and 

effectively in a narrow problem area that normally 

requires various expensive sources of knowledge and 

human experts. Similar to human experts, these 

systems use symbolic logic and heuristic rules of 

thumb to find solutions. Artificial expertise enjoys 

certain advantages over human expertise; it is 

consistent, permanent, easy to transfer, and often 

cheaper. By linking computers to the richness of 

human experience, expert systems enhance the value 

of expert knowledge, thereby making it readily and 

widely accessible [4]. Ghani et al. 2009 [5] mentioned 

that expert system reasoning provides a 

mathematically and logically robust evaluation of 

imprecise information that is particularly relevant in 

ecosystems, environmental pollution, and resource 

management. It is a branch of AI research that has 

many potentials uses in civil engineering. It has an 

advantage over program applications that use 

reasoning and conceptual aspects. The use of logical 

representation for assessing systems is frequently 

required or necessary when available data are scarce 

or the current state of knowledge about a problem 

domain is too imprecise for classical mathematical 

methods [6].  In addition, expert systems preserve and 

disseminate knowledge efficiently at reasonable costs. 

Expert system has several advantages. Firstly, Simple 

programming: as most of the expert systems use rules 

in their programming. Develop expert system is easier 

than conventional computer applications as the users 

and experts are able to add, modify and remove rules 

according to their need. Secondly, storing large 

number of rules: by exploiting huge volume of 

knowledge, due to the employment of rules in the 

structure of the expert system, there is the potential of 

storing an unlimited number of rules [7]. In some 

expert systems the rules may number 10,0000 or more. 

Thirdly, the accessibility: unlike human experts that 
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cannot be found everywhere and are not available 

when and where we need them, expert systems are 

accessible at anytime and anywhere because they are 

computer applications which can be installed in 

personnel computers, thus providing convenient 

access, which is great advantage. Fourthly, better 

understanding: as the most expert system are 

developed in the form of rules consisting of logical 

statement, therefore, the process of reasoning is 

understandable for engineers and users of expert 

systems. In this regard users of expert system can 

acquire the knowledge and the process of reasoning 

systematically step by step [8]. Fifthly, preserving the 

knowledge of expert: one of the big concerns of the 

scientists is preserving the knowledge of the exert 

before their death. Expert in a specific domain of 

knowledge are valuable because they have obtained 

their knowledge through a lot of experience and 

research so preserving the knowledge of expert and 

transferring them novice engineers is an important 

issue which can be performed by an expert system. 

Finally, dealing with huge amount of data: expert 

system has the ability and functionality to tackle a 

huge amount of data the human expert is unable to do. 

The structure of the expert system allows them to 

handle overloaded data while if human expert wan to 

carry out the same function, the process will be time 

consuming and complicated hence the output is 

unreliable. The use of expert system in vast 

applications of transportation engineering has 

attracted numerous researches since the 1980s. 

Researchers used the expert system in designing 

asphalt concrete mixture containing waste materials 

and by-products [9], selection of implementation 

strategies for transportation management demand 

expert system for highway geometric design, Expert 

system for road safety [10]. Expert system-based 

accident prediction technique for ship manoeuvring, 

an expert system to manage dispute resolutions in 

construction projects in Egypt (Elziny et al., 2016). 

Expert system for short-term freeway traffic parameter 

prediction [12]. probabilistic expert system for 

occupational hazard assessment in construction [13]. 

Expert elicitation and Bayesian Network modelling 

for shipping accidents [14]. However, control and 

predict the traffic accident in Iraq using the expert 

system has not yet been clearly investigated by 

literature. The main objective of this study is to 

develop an expert system so as to control and predict 

the traffic accidents in Iraq.  

 

II. ARTIFICIAL INTELLIGENCE 

TECHNIQUES  

 

AI is the study of intelligent behaviour and the attempt 

to find ways in which such behaviour could be 

engineered in any type of artefact. It is one of the most 

difficult and possibly the most exciting enterprises 

ever undertaken by humanity. AI is concerned with 

the study and creation of computer systems that 

exhibit some form of intelligence; it attempts to apply 

knowledge to the design of computer-based systems 

that can understand natural intelligence or language 

[10]. 

 

As a result of technological developments in recent 

years, data that was produced elsewhere in the world 

can be converted into numerical form and stored in a 

computer, which makes the data accessible from 

anywhere. Therefore, computer-based systems have 

gained importance in data collection, organization, 

and transmission. These systems are especially helpful 

for decision makers and authorized users when data 

collection and explanation are needed. Over the years, 

a number of studies have investigated the use of 

various AI techniques, and techniques that assist in 

solving engineering problems have been established 

[15].  

 

AI has attempted to emulate human intelligence 

within computer systems. Knowledge-based systems 

are AI tools that work in a narrow domain, designed to 

emulate the work of experts in specific areas of 

knowledge, and provide intelligent decisions 

supported by evidence. Computer systems can emulate 

some aspects of intelligent behaviour by using a range 

of techniques, including expert systems, fuzzy logic, 

neural networks, case-based reasoning, genetic 

algorithms, and data mining. Aside from expert 

systems, the most popular choices for building Al 

systems are fuzzy logic and neural network [16]. 

 

A. Fuzzy Logic (FL) 

Fuzzy Logic (FL) is a multi-valued logic that maps an 

input data into a scalar crisp output by allowing for 

intermediate values. The basic concepts of FL are 

linguistic variable, fuzzy if-then rule, and calculus of 

fuzzy rules. In order to develop an FL system, four 

components are required: input, process structure, and 

output flow concept, as well as sufficient expert 

knowledge [13]. FL has been shown to be a suitable 

approach for modelling transportation and traffic 

processes. In terms of modelling incident duration, 

this method has the advantage of allowing for the 

input of linguistic or category variables. The first trial 

of this method to predict incident duration was carried 

out by Choi 2011 [16] in Los Angeles, USA. In this 

study, the focus was on disabled vehicle incidents and 

the author used three variables, including vehicle 

problem, location, and type of assistance. It was 

concluded that this method was appropriate to 

estimate such types of incidents.  
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When experts solve problems, they usually rely on 

common sense as well as use ambiguous and vague 

terms. Fuzzy logic attempts to model human common 

sense, the definition of words, and decision making, 

which therefore leads to more human intelligent 

machines. Fuzzy logic is the theory of fuzzy sets, 

which calibrate vagueness, and describes fuzziness. 

Fuzzy logic is based on the idea that all things admit of 

degrees. If a set of exact rules for each possible 

situation cannot be defined, then fuzzy logic can be 

applied. This approach is used because decision 

making is not always a true-or-false matter Fuzzy 

system are particularly well suited to modelling the 

human decision-making process [15].  

 

B. Neural Network  

An artificial neural network can be defined as a model 

of reasoning based on the human brain. It consists of a 

number of very simple and highly interconnected 

processors called neurons, which are similar to the 

biological neurons in the brain. The general area of 

the neural network is rooted in the understanding of 

the human brain, and its initial concept is based on 

attempts to mimic the way that the brain processes 

information. It represents a class of very powerful 

general-purpose tools that are successfully applied in 

the prediction, classification, estimation, simulation, 

and clustering of problems in the underlying process 

of generating data [6]. Thus, an artificial neural 

network is a software tool designed to estimate 

relationships in data. An estimated relationship is 

essentially a function or a mapping that relates raw 

data to their features. The popularity of neural 

networks is based on their remarkable versatility and 

their ability to handle both continuous and binary data 

and produce good results in complex domains. When 

the output is binary, the network works as a classifier, 

but when the output is continuous, the network can 

address prediction problems [17]. 

 

ANN has been widely applied to issues in the field of 

transportation. Some of these applications include 

pavement maintenance, driver behaviour, traffic 

control and traffic forecasting. These methods are 

based on collecting data from different sources and 

computing them using an internal “transfer function". 

Some of the early studies applied this method for 

incident duration analysis and were focused on 

incident detection analysis [12].  

 

C. Figures Reasons for Selecting Expert Systems  

According to Amir et al. 2014 [1], expert systems are 

necessary because of the following limitations 

associated with conventional human decision-making 

processes: 

 Human expertise is very scarce. 

 Humans get tired of the physical or mental 

workload. 

 Humans forget crucial details of a problem. 

 Humans are inconsistent in their day-to-day 

decisions. 

  Humans have limited working memory. 

 Humans are unable to comprehend large amounts 

of data quickly. 

 Humans are unable to retain large amounts of 

data in their memory. 

 Humans are slow in recalling information stored 

in their memory. 

 Humans are subject to deliberate or inadvertent 

bias in their actions. 

 Humans can deliberately avoid decision making 

responsibilities. 

 Humans lie, hide, and die. 

 

Hamid et al. 2017 [2] stated the following reasons for 

using expert systems: 

 

 Ability of non-expert personnel to solve problems 

that require some expertise. 

 Quicker attainment of solutions. 

 Attainment of more reliable solutions. 

 Cost reduction. 

  Elimination of uncomfortable and monotonous 

operations. 

 Lack of human experts. 

 Wider access to knowledge. 

 The first factor provides many advantages not 

only because the problems can be solved without 

the participation of human experts, but because 

important savings and improvements are made 

and the number of people with access to 

knowledge increases. 

 

Ooshaksaraie and Basri, 2011 recommended using 

expert systems as a problem-solving technique in the 

following conditions: 

  Human experts are difficult to find. 

  Hiring human experts are expensive. 

 Knowledge improvement is needed. 

 Knowledge is difficult to acquire and is based on 

rules that can only be learned through experience. 

 Available information is poor, partial, and 

incomplete or problems are inadequately defined. 

 Knowledge is lacking among all those who need 

it. 

 The problem is subject to rapidly changing legal 

rules and codes. 

 

III. EXPERT SYSTEM IMPLEMENTATIONS  

  

Since World War II, computer scientists have tried to 

develop techniques to allow computers to act more like 

humans. Such efforts are reflected in decision making 
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systems, robotics, and various approaches to computer 

speech, which are usually categorized as AI. 

Collections of AI techniques that enable computers to 

assist people in analysing problems and making 

decisions are called knowledge-based systems. Expert 

systems are among these knowledge-based systems. 

The abilities of expert systems have remarkably 

increased during the last decade. They have been 

recently adapted to use both theoretical research 

results and empirical knowledge of human experts in 

relevant fields [8]. 

Expert systems are best suited to situations in which 

no efficient algorithm solution exists because of many 

available possibilities. They deal with a reasonably 

complex subject matter that normally requires a 

considerable amount of human expertise, judgment, or 

rules of thumb. These systems are also appropriate 

when the expert knowledge is largely uncertain and 

heuristic. In addition, expert systems are especially 

useful when problem solutions mainly rely on the 

empirical knowledge of human experts, when 

multiple-state solutions exist, and when solutions 

involve many attributes of objects or aspects [6]. 

 

IV. EXPERT SYSTEM IN CIVIL 

ENGINEERING  

 

Road traffic accidents (RTAs) A road accident is a 

chain of events which results in one or more road users 

causing damage or injury to himself or others [3]. The 

importance of traffic safety measures originates from 

the increasing number of vehicles and the consequent 

increasing RTAs. The continually developing 

economy also contributes to more RTAs since the use 

of vehicles for transportation has increased [18]. 

Furthermore, to reduce these RTAs, there needs to be 

greater traffic enforcement as well as traffic awareness 

programs. 

 

V. CONCLUSION  

 

The paper reviewed the development and potential 

outcomes of the expert system in implementations. It 

is discovered that the expert systems are can give some 

imperative advantages over preservationist 

mechanized models. the expert systems are can tackle 

issues effectively as they incorporate boundless expert 

learning and human scholarly that are too mind 

boggling to possibly be spoken to and executed 

scientifically. Surveys on suitable production has 

shown that expert system was generally utilized in 

civil engineering designing applications, expert 

system for executing activity quieting methodologies 

utilizing a methodology that coordinates human 

expert information and systematic procedures with an 

easy to understand personal computer program. This 

paper depends on a literature review of expert system 

execution utilizing a catchphrase list and article title 

look. We reason that expert system Methodologies are 

coordinated to create towards aptitude Rule-based 

frameworks, neural systems, Fuzzy logic, expert 

system usage advancement is an issue area in civil 

Engineering science, for example, traffic accident. 

Finally, it is the possibility of joining advancing 

strategies progresses have turned into the 

improvement of more complex models that hold the 

best guarantee for what's to come 
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