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ABSTRACT 
There is a difficulty in terms of choosing the right outfit. Also, 

many people wasting more money for modern fashion to be in 

beautiful appearance. Hence, in this paper, an expert system for 

clothing style selection is proposed. This expert system is 

constructed by using Forward Chaining method in addition to 

acquiring expert’s knowledge and CLIPS, which in turn makes 

the proposed system intelligent. The expert system comprises 

garment recommendations, knowledge about aspects of fashion 

such as materials, colors, body types, and facial features. 

Furthermore, it provides personalized recommendations. 

Briefly, the proposed expert system helps people to choose 

their clothes carefully to highlight the real beauty of it 

deserved. 
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1. INTRODUCTION  
An Expert System (ES) is a computer based information 

systems that use expert knowledge to attain high level decision 

performance in a narrowly defined problem domain [1]. Expert 

systems can be used as a solution to overcome the scarcity of 

experts. 

The beauty is one of interests sought by humans irrespective of 

their colors and their communities in different eras, beauty of 

the human face and body and his clothes (general appearance) 

have high importance and affect the relationship with others.  

During the general appearance we configure perceptions about 

the person that we meet and by a unconscious way, we are 

passing judgment about he/she. 

Fashion is one of the most important manifestations of 

elegance and less defective will be noted immediately, and 

elegance does not mean wearing expensive clothes. It means  

as look at the clean and harmonious appearance which  suitable 

for the proportions of the body. No matter the price of 

uniforms or the fashion house that produced it. 

Personalization in the fashion industry is a new trend that tries 

to produce garments respecting the idiosyncrasy of every 

customer and doing so cost effectively, whilst at the same time 

adding value to the services provided. Typically, a 

personalized fashion service recognizes its users, collects 

information about their interests, their needs, as well as their 

personal physical characteristics (such as body type), and 

subsequently recommends products based on this information. 

Getting an elegant appearance is not that easy; because each 

body and each skin has its own different rules that determine 

the appropriate clothing. 

Although the external appearance has high importance and its 

big impact in suppose Personality of the person that we meet, 

many of ladies lose their pretty and harmony which both of 

them have to be obtainable. 

Ladies may face many troubles from different aspects when 

they choose their suitable cloths. some of them think the 

weight is problem which cannot be solve and cause  

imperfection for their external appearance while some of them 

see all the colors don't suitable for their skin color. 

The solution for all these problems is through an expert system 

includes the necessary expertise in this field. It provides the 

tips for the ladies who would like to know what suitable cloths 

that can support their appearance beauty are. The tips are 

derived from expertises of experts in this field, through 

magazines, articles of famous personalities. 

2. LITERATURE SURVEY 
This research has focused on identifying components of fit that 

are important to the consumer. In order to produce garments 

that “fit”, manufacturers and retailers must understand 

consumers’ perceptions of physical comfort, psychological 

comfort, and appearance which all impact the consumer’s 

decision process. Therefore, understanding the cultural, 

physical, and psychological differences of women in relation to 

preferences in garment fit in women’s ready-to-wear is 

important. 

2.1 Body Cathexis and Body Image 
Other personal factors that affect consumer satisfaction or 

dissatisfaction with fit are body cathexis and body image [2,3]. 

Labat and DeLong (1990) found that the external factors which 

affect the satisfaction of fit include: societal messages 

concerning the ideal body, the fashion industry’s portrayal of 

an “idealized figure”, and industry sizing systems. 

Body cathexis is determined by feelings of satisfaction or 

dissatisfaction with one’s body and is important to self-

concept. Feelings about specific body sites affect a woman’s 

overall perceived body image. Labat and DeLong (1990) found 

that female consumers are more dissatisfied with their lower 

bodies, including the buttocks, thighs, hips, crotch, pant length, 

and waist, than their upper bodies, including the neck, elbow, 

arm, midriff, and shoulders. 

2.2 Analysis of Body Shapes and Sizing 
If you want to choose clothes, there are several rules governing 

how to choose those clothes. 

System is provided to the female because she is necessary 

element in the world of beauty and elegance and as is well 

known, all girls want to look stylish. 
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System contains 7 rules to choose the right clothes for the 

status of each girl. The first rule is age, young girl differ from 

older lady in the way of selecting clothes. The height and 

weight are basics elements in choosing the right size clothing. 

The skin color has big difference when choosing colors for 

clothes ;  we have light skin that often fits all colors but 

sometime some colors is better than the other according to the 

temperature in that season. And also the body shape of any girl 

Different from other one but there are four basic forms: the 

hourglass shape, peach shape, apple shape and banana shape. 

These are illustrated in figure (1). 

 

Fig 1: Body shapes 

Each shape has suitable clothing styles to hide defects of the 

body. Also, the type of occasion is important in selecting the 

appropriate clothes, when the person has work, should not have 

to wear worn when she was in a big ceremony. The system 

worked by asking the user about her age, length, weight, and 

type the appropriate chapter and finally the color of the skin 

and offers her advice based on that. 

An expert system is a computer program that uses expert 

knowledge to attain high levels of performance in a problem 

area. It can be used to supplement the availability of human 

experts and to increase the availability of expert advice. An 

expert system enables anyone with some experience to outline 

the process used to solve a problem. Once this has been done, 

the outline can be used to generate a series of questions that 

lead a non-expert to solve environmental problems. 

Expert systems have been used to solve a wide range of 

problems in domains such as medicine, mathematics, 

engineering, geology, computer science, business, law, defense 

and education. Building an expert system therefore first 

involves extracting the relevant knowledge from the human 

expert. Such knowledge is often heuristic in nature, based on 

rules rather than absolute certainties [4]. 

Extracting knowledge from the expert in a way that can be 

used by a computer is generally a difficult task. Experts 

generally find it very difficult to express exactly what 

knowledge and rules they use to solve a problem,. i.e., 

knowledge acquisition for expert systems is a big area of 

research, with a wide variety of techniques developed. In this 

paper, the technique for extracting production rules then using 

these rules as knowledge base of expert systems is based on IF-

THEN rules [5]. 

 

3. COMPONENTS OF AN EXPERT 

SYSTEM 
Expert System (ES), also called a Knowledge Based System 

(KBS), is computer application programs that take the 

knowledge of one or more human experts in a field and 

computerize it so that it is readily available for use. It can also 

be integrated with textual database which can be used for 

explanation purposes of basic terms and operations to confirm 

and to reach conclusion in some situations [6]. 

One of the most powerful attributes of expert systems is the 

ability to explain reasoning. Since the system remembers its 

logical chain of reasoning, a user may ask for an explanation of 

a recommendation and the system will display the factors it 

considered in providing a particular recommendation. This 

attribute enhances user confidence in the recommendation and 

acceptance of the expert system [7]. 

All expert systems are composed of several basic components: 

a user interface, a database, a knowledge base, and an 

inference mechanism. Moreover, expert system development 

usually proceeds through several phases including problem 

selection, knowledge acquisition, knowledge representation, 

programming, testing and evaluation. Expert systems have a 

number of major system components and interface with 

individuals in various roles. These are illustrated in figure (2). 

The major components are [8]: 

- Knowledge base - a declarative representation of the 

expertise, often in IF THEN rules; 

- Working storage - the data which is specific to a problem 

being solved; 

- Inference engine - the code at the core of the system which 

derives recommendations from the knowledge base and 

problem-specific data in working storage; 

- User interface - the code that controls the dialog between 

the user and the system. 

The below figure explains the Architecture of the Expert 

System: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2 the expert system component 
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4. IMPORTANCE OF KNOWLEDGE       
Knowledge can be defined as the body of facts and principles 

accumulated by human kind or the act, fact, or state of 

knowing. The meaning of knowledge is closely related to the 

meaning of intelligence. Intelligence requires the possession 

of and access to knowledge. The characteristic of intelligence 

people is that they possess much knowledge. 

Thus, we can say that knowledge includes and requires the use 

of data and information. But it is more. It combines 

relationships, correlations, dependencies, and the notion of 

gestalt with data and information. 

5.  KNOWLEDGE IN THE EXPERT 

SYSTEM 
The knowledge the expert uses to solve a problem must be 

represented in a fashion that can be used to code into the 

computer and then be available for decision making by the 

expert system. There are various formal methods for 

representing knowledge and usually the characteristics of a 

particular problem will determine the appropriate 

representation techniques employed.  

KBS are computer programs which capture and retain 

expertise that has been gained over many years of engineering 

experience and also employ knowledge gained from other 

(than human) knowledge sources. KBS can reason 

intelligently about necessary action to take in real time, thus 

freeing operational staff [9].  

Moreover, separation of the knowledge base from the control 

elements allows the inference engine and algorithms to be 

generic so they can be applied to a variety of processes. This 

means that it is possible to begin operating a process with an 

empty knowledge base and create a new knowledge base for 

the particular process [10]. 

Knowledge bases can be represented by production rules. 

These rules consist of a condition or premise followed by an 

action or conclusion (IF condition...THEN action).  

5.1 Knowledge Engineer 
A knowledge engineer has the job of extracting this 

knowledge and building the expert system knowledge base.   

Having decided that your problem is suitable you need to 

extract the knowledge from the expert and represent it using 

your expert system shell. This is the job of the knowledge 

engineer, but involves close collaboration with the expert(s) 

and the end user(s).  

The knowledge engineer is the AI language and representation 

expert. He should be able to select a suitable expert system 

shell (and other tools) for the project, extract the knowledge 

from the expert, and implement the knowledge in a correct 

and efficient knowledge base. The knowledge engineer may 

initially have no knowledge of the application domain.  

To extract knowledge from the expert the knowledge engineer 

must first become at least somewhat familiar with the problem 

domain, maybe by reading introductory texts or talking to the 

expert. After this, more systematic interviewing of the expert 

begins. Typically experts are set a series of example problems, 

and will explain aloud their reasoning in solving the problem. 

The knowledge engineer will abstract general rules from these 

explanations, and check them with the expert [11].  

In order to develop the initial prototype the knowledge 

engineer must make provisional decisions about appropriate 

knowledge representation and inference methods (e.g., rules, 

or rules + frames; forward chaining or backward chaining). To 

test these basic design decisions, the first prototype may only 

solve a small part of the overall problem. If the methods used 

seem to work well for that small part it's worth investing the 

effort in representing the rest of the knowledge in the same 

form.  

6. KNOWLEDGE REPRESENTATION   
The key problem is to find a KR (and a supporting reasoning 

system) that can make the inferences your application needs in 

time, that is, within the resource constraints appropriate to the 

problem at hand. This tension between the kinds of inferences 

and application "needs" and what counts as "in time" along 

with the cost to generate the representation itself makes 

knowledge representation engineering interesting. 

There are representation techniques such as frames, rules, 

tagging, and semantic networks which have originated from 

theories of human information processing. Since knowledge is 

used to achieve intelligent behavior, the fundamental goal of 

knowledge representation is to represent knowledge in a 

manner as to facilitate inference (i.e. drawing conclusions) 

from knowledge [12,13]. 

Knowledge bases can be represented by production rules. 

These rules consist of a condition or premise followed by an 

action or conclusion (IF condition...THEN action). 

7. ONTOLOGY 
Ontology is a philosophical discipline which can be described 

as the science of existence or the study of being. It was one of 

the first philosophers to explicitly mention the world of ideas 

or forms in contrast to the real or observed objects, which 

according to his view are only imperfect realizations (or 

shadows) of the ideas. In fact, It was raised ideas, forms or 

abstractions to entities which one can talk about, thus laying 

the foundations for ontology. Later his student shaped the 

logical background of ontologies and introduced notions such 

as category, sub sumption as well as the super concept / sub 

concept distinction which he actually referred to as genus and 

subspecies. With differentiae he referred to characteristics 

which distinguish different objects of one genus and allow to 

formally classifying them into different categories, thus leading 

to subspecies. This is the principle on which the modern 

notions of ontological concept and inheritance are based upon. 

In fact, Aristotle can be regarded as the founder of taxonomy, 

i.e. the science of classifying things. Aristotle's ideas represent 

the foundation for object-oriented systems as used today. 

Furthermore, he introduced a number of inference rules, called 

syllogisms, such as those used in modern logic-based 

reasoning systems. In modern computer science parlance, one 

does not talk anymore about 'ontology' as the science of 

existence, but of 'ontologies' as formal specifications of a 

conceptualization in the sense of Gruber [14]. So, whereas 

'ontology' was originally a science, 'ontologies' have received 

the status of resources representing the conceptual model 

underlying a certain domain, describing it in a declarative 

fashion and thus cleanly separating it from procedural aspects 

[15]. Research groups in both America and Europe developed 

Ontology modeling languages as The DARPA Agent Markup 

Language (DAML) and Ontology Inference Layer (OIL.) The 

W3C Web Ontology Working Group has considered 

DAML+OIL as the starting point for the introduction of 

standardized and accepted ontology language for the Semantic 

Web as Web Ontology Language (OWL)[16]. OWL has three 

sublanguages: OWL Full, OWL DL and OWL Lite [17]. 

Existing Semantic Web ontology can be grouped into the 

following four major categories: Meta ontology, 
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comprehensive, upper ontology, systematic domain specific 

ontology, and simple specialized ontology [18]. 

7.1 Fashion Ontology 
Knowledge about garments, materials, various human styles, 

human morphology and social occasion are among the things 

pertinent in fashion advice. Although there are informal 

associations between the above types of information sources, 

most of it is in anecdotal, in non-machine readable or 

proprietary data formats. The Fashion Ontology (FO) provides 

a structured and unified vocabulary to represent human, 

fashion and manufacturing concepts. The ontology shares a 

number of common terms and concepts from the above 

domains. This part of the FO has originated from human 

experts. 

 8. INFERENCE ENGINE 

The Inference Engine forms the heart of the expert system; the 

knowledge base serves as the brain of the expert system. The 

inference engine chums through countless potential paths and 

possibilities based on some combinations of rules, cases, 

models or theories. Some rules such as predicate logic mimic 

human reasoning and offer various mathematical arguments to 

any query [19]. 

Two methods of inference often are used, forward and 

backward chaining. Forward chaining is a top down method 

which takes facts from satisfied conditions in rules which lead 

to actions being executed. Backward chaining is the reverse. It 

is a bottom up procedure which starts with goals (or actions) 

and queries the user about information which may satisfy the 

conditions contained in the rules [20]. 

8.1 Expert System Shell  
Expert System Shell is a software package containing a generic 

inference engine, a user interface, and a collection of other 

tools that enable users to develop and use expert systems.  

The development of expert system is implemented in CLIPS 

programming environment (C Language Integrated Production 

System) [21-23]. This programming tool is designed to 

facilitate the development of software to model human 

knowledge or expertise. CLIPS program is used by reason of 

the flexibility, the expandability and the low cost. CLIPS keep 

in memory a fact list, a rule list, and an agenda with activations 

of rules. Facts in CLIPS are simple expressions consisting of 

fields in parentheses. Groups of facts in CLIPS, usually follow 

a fact-template, so that to be easy to organize them and thus 

design simple rules that apply to them.  

The entire control and operation of the system are done by the 

inference engine; that is developed using C#; The main roles of 

the inference engine are summarized as: It applies the expert 

domain knowledge to what is known about the present 

situation to determine new information about the domain. The 

inference engine is the mechanism that connects the user inputs 

in the form of answers to the questions to the rules of 

knowledge base and further continues the session to come to 

conclusions. This process leads to the solution of the problem.  

We will elicit knowledge from fashion experts who has 

experience in the clothing design. We must elicit this 

knowledge in accurate and complete manner. 

8.2 Forward Chaining 
Forward Chaining is a tracking process that begins with 

displaying a collection of data or evidence convincing to the 

final conclusion [24]. Forward chaining also called a search 

driven data. So starting from the input information (if) first and 

then to the conclusion (derived information) (then) that can be 

modeled as follows: 

IF (input information) 

THEN (conclusion) 

The model uses input information and conclusions called 

production rules [24]. Input information may be the data, 

evidence, finding, or observation. While the conclusions may 

be the purpose, diagnosis or explanation. So that the Forward 

Chaining logic can be started from the data to the destination, 

from the findings to the explanation, and/or from the 

observations to the diagnosis. 

Example for Forward Chaining tracking process in the form of 

production rules: 

RULE 1:  

If age is youth and tall is  short and Wight is  skinny and event 

is family and shape is sand glass and season is summer and 

complexion is dark complexion  

Then  Wear bright colors and various models, prefers to wear 

one color clothes to look taller ,wear heels have a color close to 

skin color, Wear models with thick lines and heavy fabrics , 

Wear simple and convenient clothes, It is better wear long 

jacket in which slit on the sides or in the back, while the 

sweaters have V-shaped cut chest and does not fully cover the 

chest from the top at the neck area,  in summer, it is prefer to 

wear light colors and ware cotton and cold fabrics, since you 

dark-skinned, you are lucky because most of the colors suit 

them but must keep away from dark brown or faded colors that 

do not give them the lighting to the color of their skin.   

RULE 2:  

If age is youth and tall is  long and Wight is  skinny and event 

is family and shape is sand glass and season is summer and 

complexion is white skin  

Then Wear bright colors and various models, You need to look 

away of your height by choosing clothes with bold lines ,many 

pockets and broad belts and the color must be difference 

between the two parts of clothing , Wear models with 

occasional lines and heavy fabrics ,Wear simple and 

convenient clothes, prefers to wear the jacket long the slots on 

the sides or in the back and does not fully cover the chest from 

the top at the neck area. 

9. RESULTS AND TEST THE SYSTEM 
The system was evaluated with different users, including 

developers, and staff. The system has validated by experts in 

the domain of clothing style. Tests of the system were carried 

out by the developers to make sure the system would work 

correctly. Figures (3, 4, and 5) show the snapshots of the 

developed system. 
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Fig 3 Domain selection screen 

 

Fig 4 Run the system  

 

Fig5 Final result 

10. CONCLUSIONS 
This paper discussed the current trends and the practical usage 

of multiple domain experts’ knowledge in clothing style using 

Forward Chaining method. This expert system is built based on 

acquiring expert’s knowledge and using CLIPS as 

programming instrumentation. The experimental results proved 

that the proposed system is effective. it provides personalized 

recommendations. Briefly, the proposed expert system helps 

people to choose their clothes carefully to highlight the real 

beauty of it deserved. Finally, the expert system aided 

consumers and manufacturers in decision making related to the 

fit of women's apparel. 
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