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Knowledge-base System (Knowledge System)
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Expert System Component

1.

Knowledge Base(g’mm’]&li)

Inference Engine(LﬁjuﬂavLﬂﬂ’ﬁ?W]L%@!Na)

User Interface(s1uaas i A1)

Knowledge Acquisition module(#ug2911a2143)

Explanation Module(suadunatnang)



Expert System Component

Knowledge
Acquisition)

A

Knowledge Base

4

Knowledge Definition
Testing
Updating

Expert

Explanation
Module

\ 4

Inference Engine
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I User Interface

Question/Answer Advision/Explanation

C User(Not expert) >




Expert System Component
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Expert System Component
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Main Components of an ES
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Knowledge
Acquisition
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Explanation
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Knowledge Base

Working Memory




Expert Systems Methodology

Knowledge acquisition

working memory
(short-term mem/information)

user
knowledge : I
base Inference
(e.g.,frames engine
and methods) (agenda)

explanation
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Building an Expert System

Case Study : Medical Diagnostic System

Defining the goal and domain
> Defined the objective of the system
> Created problem space , represents the domain of the knowledge

* QGetting the facts

> List the facts necessary to reach posible conclusion
* Charting the facts

* C(Clustering
> Cluster or grouping as possible

> To enable high-level questions to prune the problrm space
* \ Writing the program

* Tesing
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Problem Space

Symtoms

(nitial facts) Subgoals Goals

//—\’ High,Ste
ady

NModerate
to High

Hogh . .fast
-rising

Abrupt
temperatu
re and
chills

Comrmon
cold

VW hooping
cough

37



Knowledge-base facts

*Disease : Measles

>Runny nose, haching cough
> Brownish-pink rash

> High,fast-rising temperature
> Bloodshot eyes

> Conjunctivities(inframed eye

membrane)

>Rosy colored skin area with white

sports inside of cheek

> Intolerance to light

*Disease : German Measles

> Runny nose
> Sli ght temperature

>Light rosy colored rash, first on

face,neck
> Stiff joints
> Swollen lymph nodes behind ear

> Dore throat

38



Knowledge base facts

*Disease : Mumps

» Moderate to high temperature

> Painful or imposible to suck on a lemon
> Salivary gland swollen

> Scant or excessive saliva

> Swollen lymph nodes in neck

> Mouth dry

*Disease : Chicken Pox

> Spotty rash, blisters and pimples at the same
time

> Itching skin

*Disease : Flu

> Temperature and chills
> Strong body aches

> Harsh,hacking cough
> Weakness

> Severe headache

> Vomiting

» Diarrhea

> Conjunctivitis

> Runny nose

> Sore throat

> sneezing
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Knowledge base facts

*Disease : Whooping Cough
> Runny nose
> Coughs, the whooping air intake
> Loss of appetite
>Light,hacking cough at first

> Sneezing

*Disease : Common Cold
> Sore throat
> Runny nose
> Sneezing
> Moderate headache

> Moderate cough

*Disease : Meningitis
>High, fast rising temperature
> Severe headache
> Vomiting
> Rash-small purplish or raddish sport on body

> Intolerence to light
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Charting the facts

Symtoms

Meas

German

Meas

Mumps

DISEASES
Flu Chick Whoop

Pox Cough

Common

Cold

Meninggitis

Runny nose

Brownish-pink rash,scalp & neck
High, fast-rising temperature
Harsh, hacking cough

Bloodshot eyes

Conjunctivities

White sports inside cheek
Intolerance to light

Slight temporature

Light rosy colored rash, face & neck
Mild headache

Stiff joints

Swollen lymph nodes behind ear
Moderate to high temporature
Can’t suck on lemon

Salivary glands swollen

Saliva is not normal

(]

0O O O 0O

U g

0
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Charting the facts

Symtoms DISEASES
Meas German  Mumps Flu  Chick Whoop  Common Meninggitis

Meas Pox Cough Cold

Swollen lymph nodes in neck U
Mouth dry [ U]

Temperature and chills U

]

Strong body aches
Moderate cough
Weakness in body
Severe headache
Vomiting

Diarrhea

O OO O O
O

Sore throat 0
Sportty rash, blisters & pimples 0

Itching 0

Coughs, light, then whooping 0

Loss of appetite 0

Sneezing H 0 0

Rash-purplish or reddish sports




Clustering the facts

Symtoms

Meas German Mumps

Meas

Flu

DISEASES

Chick

Pox

Whoop

Cough

Common

Cold

Meninggitis

Runny nose
Rash- Light rosy colored
Brownish-pink
Spotty, blisters & pimples
purplish or reddish sports
Fever — Slight
Moderate to high
High, fast-rising
Abrupt temperature and chills
Cough-harsh, hacking
Light, then whooping
Moderate
Body aches — strong
Headache- Severe
Moderate

Intolerance to light

RlAanAch At avrac

[]

[]
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Clustering the facts

Symtoms

Meas German Mumps

Meas

DISEASES
Flu Chick Whoop Common Meninggitis

Pox Cough Cold

Conjunctivitis

White sports inside cheek
Stiff joints

Enlarged lymph nodes behind ear
Can’t suck on lemon
Salivary glands swollen
Saliva is not normal
Swollen lymph node in neck
Mouth dry

Weakeness in body
Vomiting

Diarrhea

Sore throat

Itching

Loss of appetite

sneezing

O O 0O OO

O O o O
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Production System

pantszneu

Set of Rules : ngiiluienly
Database : deriaa3anisy
Control System : szuuaiuga

Y

=
VDN

> fistwiiihsnasgmieaiu(If. .. then...)

Q' o Y A ] d' U ] o
>ﬂ"lﬁ!‘INNﬂj‘]‘nﬂﬂ‘ﬂﬂ‘l’ﬂﬂ!ﬂﬂ'Jﬂ‘]JET'J‘ML!ﬁ'N‘VHﬂW]’(’)‘].I/ﬂ')‘]]f’]‘?»l

45



Aaaei19ng) U Production System

P1
|
Then
P2

I
Then
P3
|
Then
P4
|

Then
P5
|f

Then

the animal has hair ,
It is a mammal.

the animal give milk
it is @ mammal.

the animal has feathers,
it is a bird.

the animal flies,
And it lays eqg,
It IS a bird.

the animal is a mammal,
And it eats meat,
it is a carnivore.

P6
If

Then
P7

If
Then
P8

If

Then

the animal is a mammal,

It has pointed teeth,

It has claws,

And the eyes point forward,
it IS a carnivore.

the animal iIs a mammal,
It has hoofs,
it is an ungulate.

the animal is a mammal,
And it chews cud,

it is an ungulate,

And it Is even toed.
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P9
If

Then
P10
If

Then
P11
If

Then
P12
If

Then

the animal is a canivore,
It has a tawny color,
And it has dark sports,

it is a cheetah.

the animal is a canivore,
It has a tawny color,
And it has black stripes,
itis atiger.

the animal is an ungulate,

It has long legs and a long neck,
It has a tawny color,

And it has dark sports,

itis a giraffe.

the animal is an ungulate,
It has a white cokor,

And it has black stripes,
itis a zebra.

P13
I the animal is a bird,
It does not fly,

It has long legs and a long
neck,

And it is black and white,
Then itis an ostrich.

P14

I the animal is a bird,
It does not fly,
It swims,

And it is black and white,
Then itis an penguin.
P15
If the animal is a bird,
It is a good flyer,
Then itis an albatross
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 http://www.expertise2go.com/webesie/car/
Car.htm

* http://www.aiinc.ca/
 http://alice.pandorabots.com/
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An Exercise in Creating an Expert System

The expert system must be able to identify and distinguish between the following
animals: cheetah, giraffe, ant, wasp, vulture, bat, lion, millipede, ant-eater and
kangaroo.

How many legs does the animal have?
Does the animal eat meat?
Does the animal have a hard outer skeleton?
Does the animal have dark spots/patches on its fur?
Is the animal found on the African plains?
Can the animal fly?
Here the outline of an expert system with two rules in it:
animal = DONTKNOW REPEAT
IF patches = TRUE AND eats_meat = TRUE THEN animal = CHEETAH ...
IF TRUE
THEN patches = ASK("Does the animal's fur have dark patches?") ...
UNTIL animal <> DONTKNOW OR all_rules_fired
IF animal = DONTKNOW
THEN report "I can't identify the animal”
ELSE report_identity

Expert System Al
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