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Abstract— This paper introduces face recognition in expert 

systems and artificial intelligence. New methodology and 

perspective are offers in artificial intelligence. On the vision 

of computer face recognition are recommended as popular 

research. Face recognition techniques is one of the growing 

technique in the technical world.  The study states that under 

a stereovision system the stereo matching and Eigen face 

techniques are based on the face recognition method. The 

method followed to enhance the performance of the 2D 

Eigen face system with 3D information. 3D information is 

also called as disparity face of simultaneous different 

position of two faces of a subject, matched position scanned 

by lined-based asynchronous Hopfield neural network. 

Derived 2D and 3D faces are extracted effectively with 

features for recognition by applying principal component 

analysis. An experiment was conducted acquiring the facial 

images of 100 individuals. Each subject provides three pairs 

of faces with different expressions for training and testing. 

At the finals, the performance of face recognition using 2D 

faces, disparity faces, and a combination of the two was 

evaluated and compared. The experimental results reveal 

that a 3–5% improvement in recognition rate is achieved by 

using the additional depth information. 
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I. INTRODUCTION 

An expert system is a computer application that solves 

complicated problems that would otherwise require 

extensive human expertise. To do so, it simulates the human 

reasoning process by applying specific knowledge and 

interfaces. Expert systems also use human knowledge to 

solve problems that normally would require human 

intelligence. These expert systems represent the expertise 

knowledge as data or rules within the computer. Books and 

manual guides have a tremendous amount of knowledge but 

a human has to read and interpret the knowledge for it to be 

used. 

An intelligent computer program that uses 

knowledge and inference procedures to solve problems that 

was difficult enough to acquire significant human expertise 

for their solutions (F Eigen Baum).Expert Systems are 

computer programs that are derived from a branch of 

computer science research called Artificial Intelligence (AI). 

AI's scientific goal is to understand intelligence by building 

computer programs that exhibit intelligent behavior. It is 

concerned with the concepts and methods of symbolic 

inference, or reasoning, by a computer, and how the 

knowledge used to make those inferences will be 

represented inside the machine. Of course, the term 

intelligence covers many cognitive skills, including the 

ability to solve problems, learn, and understand language; 

AI addresses all of those. But most progress to date in AI 

has been made in the area of problem solving -- concepts 

and methods for building programs that reason about 

problems rather than calculate a solution. AI programs that 

achieve expert-level competence in solving problems in task 

areas by bringing to bear a body of knowledge about 

specific tasks are called knowledge-based or expert systems. 

Building an expert system is known as knowledge 

engineering and its practitioners are called knowledge 

engineers. We first describe the components of expert 

systems. The building blocks of expert systems are 

described here. Every expert system consists of two 

principal parts: the knowledge base; and the reasoning, or 

inference, engine. The knowledge base of expert systems 

contains both factual and heuristic knowledge. The 

knowledge base an expert uses is what he learned at school, 

from colleagues, and from years of experience. Knowledge 

allows him to interpret the information in his databases to 

advantage in diagnosis, design, and analysis. When an 

answer to a problem is questionable, we tend to want to 

know the rationale. If the rationale seems plausible, we tend 

to believe the answer. So it is with expert systems. Most 

expert systems have the ability to answer questions of the 

form: "Why is the answer X?" Explanations can be 

generated by tracing the line of reasoning used by the 

inference engine. The most important ingredient in any 

expert system is knowledge. The engineer then translates the 

knowledge into a computer-usable language, and designs an 

inference engine. The branch of computer science concerned 

with making computers behave like humans. Artificial 

intelligence includes 

 Games playing: programming computers to play games 

such as chess and checkers  

 Expertsystems: programming computers to make 

decisions in real-life situations (for example, some 

expert systems help doctors diagnose diseases based on 

symptoms)  

 Naturallanguage: programming computers to 

understand natural human languages  

 Neural networks Systems that simulate intelligence by 

attempting to reproduce the types of physical 

connections that occur in animal brains  

 Robotics: programming computers to see and hear and 

react to other sensory stimulilation.  

II. EXPERT SYSTEM ADVANTAGES AND DISADVANTAGES 

A. Advantages of Expert Systems and AI: 

 Provides consistent answers for repetitive decisions, 

processes and tasks  

 Holds and maintains significant levels of information  

 Encourages organizations to clarify the logic of their 

decision-making  

 Never "forgets" to ask a question, as a human might  

 Can work round the clock  

 Can be used by the user more frequently  
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 A multi-user expert system can serve more users at a 

time  

B. Disadvantages: 

 Lacks common sense needed in some decision making  

 Cannot make creative responses as human expert would 

in unusual circumstances  

 Domain experts not always able to explain their logic 

and reasoning  

 Errors may occur in the knowledge base, and lead to 

wrong decision. 

III. APPLICATIONS OF EXPERT SYSTEMS UNDER ARTIFICIAL 

INTELLIGENCE 

In Agriculture: for example, in pest control, the need to 

spray, selection of a chemical to spray, mixing and 

application, optimal machinery management practices, 

weather damage recovery such as freeze, frost or drought, 

etc. The rises of the agriculture expert system are to help the 

farmers to do single point decisions, which to have a well 

planning for before start to do anything on their 

land.  Secondly is to design an irrigation system for their 

plantation use.  Third is to select the most suitable Crop 

variety or market outlet.  Fourth is Diagnosis or 

identification of the livestock disorder.  Fifth is to interpret 

the set of financial accounts.  Sixth is to predict the extreme 

events such as thunderstorms and frost.  And lastly is to 

suggest a sequence of tactical decisions throughout a 

production cycle such as plant protection and nutrition 

decisions, livestock feeding and the like.  

In Education:-Expert system had been used in 

several fields of study including computer animation (Victor 

Yee, 1995), computer science (Heather Christine Markham, 

2001), engineering (ZoricaNedic, Vladimir Nedic and Jan 

Machotka, 2002), language (Expert System in Language 

Teaching), and business study. For Computer Animation 

Production, expert system been used as a guide to developer 

to design 2D and 3D modeling package. Other than that 

expert system also be used as a tool in teaching mathematic 

related subject (MichealKristopeit). 

In Engineering:-This expert system using fuzzy 

logic method as an engine to enable this system operates 

adaptively.  This ITS will help adaptively adjust the training 

for each particular student on the base on his/her pace of 

learning. ITS will monitor the student’s progress and have 

the ability to make decision about the next step in training. 

Figure 1 below show the architecture of IT S for teaching 

engineering student which was embedded expert system 

inside.   This expert system using fuzzy rule based decision 

making system that would guide the IT S behavior. For each 

student, this expert system will draw the information 

regarding student’s performance against the membership 

function for each topic, difficulty and importance level. 

 
Fig. 1: Structure of IT S to teach engineering student. 

Adapted from Zorica Nedic, Vladimir Nedic and Jan   

Machotka (2002) 

A. In Medicine:- 

Generation alerts and reminders. In so-called real-time 

situations, an expert system attached to a monitor can warn 

of changes in a patient's condition.  

B. Diagnostic assistance.  

When a patient's case is complex, rare or the person making 

the diagnosis is simply inexperienced, anexpert system can 

help come up with likely diagnoses based on patient data. 

C. Therapy critiquing and planning.  

Systems can either look for inconsistencies, errors and 

omissions in an existing treatment plan. 

D. Agents for information retrieval.  

Software 'agents' can be sent to search for and retrieve 

information, for example on the Internet, which is 

considered relevant to a particular problem. The agent 

contains knowledge about its user's preferences and needs, 

and may also need to have medical knowledge to be able to 

assess the importance and utility of what it finds. 

E. Image recognition and interpretation.  

Many medical images can now be automatically interpreted, 

from plane X-rays through to more complex images like 

angiograms, CT and MRI scans. This is of value in mass-

screening. 
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IV. FACIAL RECOGNITION TECHNOLOGY 

 

A. Photo©IdentixInc. 

Faceit software compares the face print with other images in 

the database.Identix®, a company based in Minnesota, is 

one of many developers of facial recognition technology. Its 

software, FaceIt can pick someone's face out of a crowd, 

extract the face from the rest of the scene and compare it to 

a database of stored images. In order for this software to 

work, it has to know how to differentiate between a basic 

face and the rest of the background.Every face has 

numerous, distinguishable landmarks, the different peaks 

and valleys that make up facial features. FaceIt defines these 

landmarks as nodal points. Each human face has 

approximately 80 nodal points. Some of these measured by 

the software are: 

 Distance between the eyes  

 Width of the nose  

 Depth of the eye sockets  

 The shape of the cheekbones  

 The length of the jaw line  

These nodal points are measured creating a 

numerical code, called a face print, representing the face in 

the database.  

In the past, facial recognition software has relied on 

a 2D image to compare or identify another 2D image from 

the database. To be effective and accurate, the image 

captured needed to be of a face that was looking almost 

directly at the camera, with little variance of light or facial 

expression from the image in the database. This created 

quite a problem. 

 

 

Three-dimensional face recognition program 

shown at a biometrics conference in London, 2004. [Credits: 

Ian Waldie/Getty Images] 

 
The Vision 3D + 2D ICAO camera is used to 

perform enrollment, verification and identification of 3D 

and 2D face images. 

In most instances the images were not taken in a 

controlled environment. Even the smallest changes in light 

or orientation could reduce the effectiveness of the system, 

so they couldn't be matched to any face in the database, 

leading to a high rate of failure.  

V. 3D FACIAL RECOGNITION 

A newly-emerging trend in facial recognition software uses 

a 3D model, which claims to provide more accuracy. 

Capturing a real-time 3D image of a person's facial surface, 

3D facial recognition uses distinctive features of the face -- 

where rigid tissue and bone is most apparent, such as the 

curves of the eye socket, nose and chin -- to identify the 

subject. These areas are all unique and don't change over 

time.  

Using depth and an axis of measurement that is not 

affected by lighting, 3D facial recognition can even be used 

in darkness and has the ability to recognize a subject at 

different view angles with the potential to recognize up to 

90 degrees (a face in profile).  

Using the 3D software, the system goes through a 

series of steps to verify the identity of an individual.  

A. Detection 

Acquiring an image can be accomplished by digitally 

scanning an existing photograph (2D) or by using a video 

image to acquire a live picture of a subject (3D).  

B. Alignment 

Once it detects a face, the system determines the head's 

position, size and pose. As stated earlier, the subject has the 

potential to be recognized up to 90 degrees, while with 2D, 

the head must be turned at least 35 degrees toward the 

camera.  

C. Measurement 

The system then measures the curves of the face on a sub-

millimeter (or microwave) scale and creates a template. 

http://electronics.howstuffworks.com/framed.htm?parent=facial-recognition.htm&url=http://identix.com
http://computer.howstuffworks.com/3dgraphics.htm
http://computer.howstuffworks.com/scanner.htm
http://electronics.howstuffworks.com/digital-camera.htm
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D. Representation 

The system translates the template into a unique code. This 

coding gives each template a set of numbers to represent the 

features on a subject's face.  

E. Matching 

If the image is 3D and the database contains 3D images, 

then matching will take place without any changes being 

made to the image. However, there is a challenge currently 

facing databases that are still in 2D images. 3D provides a 

live, moving variable subject being compared to a flat, 

stable image. New technology is addressing this challenge. 

When a 3D image is taken, different points (usually three) 

are identified. For example, the outside of the eye, the inside 

of the eye and the tip of the nose will be pulled out and 

measured. Once those measurements are in place, an 

algorithm (a step-by-step procedure) will be applied to the 

image to convert it to a 2D image. After conversion, the 

software will then compare the image with the 2D images in 

the database to find a potential match.  

F. Verification or Identification 

In verification, an image is matched to only one image in the 

database (1:1). For example, an image taken of a subject 

may be matched to an image in the Department of Motor 

Vehicles database to verify the subject is who he says he is. 

If identification is the goal, then the image is compared to 

all images in the database resulting in a score for each 

potential match (1:N). In this instance, you may take an 

image and compare it to a database of mug shots to identify 

who the subject is. 

G. Biometric Facial Recognition 

The image may not always be verified or identified in facial 

recognition alone. Identix® has created a new product to 

help with precision. The development of FaceIt®Argus uses 

skin biometrics, the uniqueness of skin texture, to yield even 

more accurate results. 

 
The surface texture analysis (STA) algorithm 

operates on the top percentage of results as determined by 

the local feature analysis. STA creates a skin print and 

performs either a 1:1 or 1:N match depending on whether 

you're looking for verification or identification. 

The process, called Surface Texture Analysis, 

works much the same way facial recognition does. A picture 

is taken of a patch of skin, called a skin print. That patch is 

then broken up into smaller blocks. Using algorithms to turn 

the patch into a mathematical, measurable space, the system 

will then distinguish any lines, pores and the actual skin 

texture. It can identify differences between identical twins, 

which is not yet possible using facial recognition software 

alone. According to Identix, by combining facial recognition 

with surface texture analysis, accurate identification can 

increase by 20 to 25 percent.  

FaceIt currently uses three different templates to 

confirm or identify the subject: vector, local feature analysis 

and surface texture analysis.  

The vector template is very small and is used for 

rapid searching over the entire database primarily for one-

to-many searching.  

The local feature analysis (LFA) template performs 

a secondary search of ordered matches following the vector 

template.  

The surface texture analysis (STA) is the largest of 

the three. It performs a final pass after the LFA template 

search, relying on the skin features in the image, which 

contains the most detailed information.  

By combining all three templates, Face It® has an 

advantage over other systems. It is relatively insensitive to 

changes in expression, including blinking, frowning or 

smiling and has the ability to compensate for mustache or 

beard growth and the appearance of eyeglasses. The system 

is also uniform with respect to face and gender. 

H. The Vision  

The Vision However, it is not a perfect system. There are 

some factors that could get in the way of recognition, 

including:  

http://health.howstuffworks.com/eye.htm
http://computer.howstuffworks.com/question717.htm
http://science.howstuffworks.com/biometrics.htm
http://computer.howstuffworks.com/question717.htm
http://electronics.howstuffworks.com/gadgets/high-tech-gadgets/framed.htm?parent=facial-recognition.htm&url=http://www.identix.com/trends/skin.html
http://science.howstuffworks.com/lens.htm
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 Significant glare on eyeglasses or wearing sunglasses 

 Long hair obscuring the central part of the face  

 Poor lighting that would cause the face to be over- or 

under-exposed  

I. Lack of resolution (image was taken too far away)  

Identix isn't the only company with facial recognition 

systems available. While most work the same way FaceIt 

does, there are some variations. For example, a company 

called Animetrix, Inc. has a product called FACE engine 

ID® Set Light that can correct lighting conditions that 

cannot normally be used, reducing the risk of false matches. 

Sensible Vision, Inc. has a product that can secure a 

computer using facial recognition. The computer will only 

power on and stay accessible as long as the correct user is in 

front of the screen. Once the user moves out of the line of 

sight, the computer is automatically secured from other 

users.  

Due to these strides in technology, facial and skin 

recognition systems are more widely used than just a few 

years ago. In the next section, we'll look at where and how 

they are being used and what's in store for the future.  

VI. FACIAL RECOGNITION SYSTEMS USES 

In the past, the primary users of facial recognition software 

have been law enforcement agencies, who used the system 

to capture random faces in crowds. Some government 

agencies have also been using the systems for security and 

to eliminate voter fraud.  The TSA is currently working on 

and testing out its Registered Traveler program. The 

program will provide speedy security screening for 

passengers who volunteer information and complete a 

security threat assessment. Other potential applications 

include ATM and check-cashing security. The software is 

able to quickly verify a customer's face. After a customer 

consents, the ATM or check-cashing kiosk captures a digital 

image of him. The face it software then generates a face 

print of the photograph to protect customers against identity 

theft and fraudulent transactions. By using the facial 

recognition software, there's no need for a picture ID, 

bankcard or personal identification number (PIN) to verify a 

customer's identity. This way business can prevent fraud 

from occurring.  

VII. CONCLUSION 

 
Expert system in agriculture, education, environmental 

management and medicine had been through a tremendous 

phases from simple expert system to the complex 

multipurpose systems. Hybrid expert system and together 

with fuzzy expert system can be seen as a new techniques 

that be used by researchers lately.  Implementation of expert 

system in such fields is greatly influenced by techniques and 

methods from adaptive hypertext and hypermedia. Features 

of personalization, user modeling and ability of adaptive 

towards environment will become great challenges to settle. 

It can be used as a guideline to promote an expert system in 

various functions. 

In recent years, ES's have been used together with 

artificial neural networks, fuzzy logic, genetic algorithms 

and other methods of Artificial Intelligence. These methods 

allow taking into account their advantages in the designed 

system and, therefore, new designed systems are more 

powerful instruments to facilitate various tasks that require 

instant, accurate and reliable results. 
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