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—|1 Knowledge Acquisition (KA)
m Knowledge Representation (KR)
= Human Computer Interaction (HCI)

Knowledge base

Inferenoe <)

- Declarative vs Procedural Knowledge
Declarative Knowledge (knowledge of facts)
Procedural Knowledge (knowledge of how to do something)

- Tacit vs Explicit Knowledge
Tacit (cannot be articulated easily)
Explicit (can be articulated easily)

- Generic vs Specific Knowledge




Overview

Knowledge
Acquisition
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What is it?

What are the issues?
What are the solutions?

What techniques are used?

Knowledge Acquisition i What is it?
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- Merumuskan pengetahuan (knowledge Base),
sehingga dapat diorganisasikan dalam
komputer

- Mendapatkan pengetahuan, fakta aturan,
model dan cara pemecahan masalah dari
pakar

- Mengumpulkan informasi dari berbagai
sumber/pakar untuk kemudian disimpan dalam
sistem komputer

- Sumber pengetahuan: pakar/experts, buku, technical
reports, databases, forms dll.




Hayes-Roth et al (1983)

O

Knowledge Acquisition is a bottleneck in
the constructionof ES. The KEOG6s | ¢
go-between to help build an expert system.
Since the knowledge has far less knowledge of
the domain than the expert, however,
communication problems impede the

process of transferring expertise into the

program

Knowledge Acquisition - Issues

Much vital knowledge is in
people’s heads (experts)

* The most relevant and up-to-date
knowledge

* The knowledge required for optimal
task performance

*  What really happens (and should
happen)
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Knowledge quisition - Issues

The repository should contain
knowledge that is..

Relevant, Vital, Best Practice,
Unambiguous

Knowledge

* Stored in ways that are easy to access )
Repository

and maintain

* DPresentable in ways that are casy to

understand

Knowledge Acquisition - Issues

O

Acquiring knowledge is difficult, and v

can be very time consuming, costly
and inefficient.

Knowledge

1 Repository

Need techniques that: v

Take experts off the job for short periods

Capture structured knowledge efficiently Tacit Knowledge: Deep
knowledge not consciously
available to the expert, hence
difficult to describe.

Focus on the essential knowledge

Can capture tacit knowledge




Causes of Difficulty of Knowledge Acquisition
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Abilities of Knowledge Engineer
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Knowledge Objects- Example

"Comparing the
to a similar
the SN4 I'd say the

Kob was
and- I'd =
characterise the Kob
as having high
efficiency and low (—
emissions and quiet.
it's a quiet engine".

Concepts:
Kob, engine, SN4

Relations:
a lot smaller, lighter

Values:

high efficiency, low
emissions, quiet

Knowledge Objects

Knowledge Models - Example
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Knowledge Models1 Further Examples
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Semantic Network

Kob

smaller thfan
lighter
than

SN4 Frame

Kob
efficiency | high

emissions| low

noise level| quiet

From Expert to Repository
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Knowledge Knowledge

Objects Models Knowledge

Repository
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Proses Akuisisi Pengetahuan
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Domain Expert
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Basic Acquisition Process

Elicit knowledge
from experts

Perform knowledge
analysis

Populate repository

Construct knowledge
models




Acquisition Techniques - Examples

O

Protocol Generation Techniques
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Laddering

Acquisition Teg

- Laddering

Concept Ladder
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Cerebral cortex
Ba=zal ganglis
Limbic system

Hypothalamus

Telencephalon

Forehrain

Diencephalon
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Miclkarain F—— Mesencephalon |

Cerebellum

Panz

Medulla oblogata

Ietencephalon
Meyelencephalon

- COMmmon

unleaded petrol good perfomanoe
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car fuel poor peformancs

noisy engine
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quiet engine
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long recharge time |

limited journewy le ngﬂ'*




Attribute Ladder

O

tastiness

wery tasty |

not tasty

BHPpENSIVE

Attributes and “alues

serving temp saerved at room temp

served ice cold |

Procces Ladder

O

bail water in kettle |

add bea-bag to cup |

,J make cup of tea

add baoiling water to cup |

add sugar and milk if
required

boil water in pan |

prepare breskfast

add egg o boiling
w Shea -

boil eggs

wait 2 minutes

remowve egg from baoiling
e Ste -

1 make saldiers

b uiter tDaStl

cut toast inbo Stripsl




Acquisition Te

Protocol Analysis

- Protocol Anal

Expert provides a
running commentary
as they perform a task.
This is recorded and
transcribed.

Acquisition Tec

Process Mapping

- Process Mappig




Acquisition Tec

Concept Sorting

avicides I mollusicides I
piscicides I slimicides I

Expert repeatedly sorts
cards, images or

objects into piles based
on similar properties.

Concept Sorting

Acquisition Tec
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File Help

EXSVS Professional

Expert System Name: (Include drive and path
desig . but not a file ion past the "]

Execise_#1]




Parameters

Subject: Exercise of Expert System
Author: Toto Haryanto|
Confidence Mode: Calculation Mode: M
" Yes [ No =

f0-10 o Ending Text
-100 to 100 & Extern. Prog.

 Iner { Decr )
Rule Display Mode:

¢ Custom Formula ¢ Display Rules Check New Rules
" Fuzzy @ Do NOT Display for Consistency
Derivation Mode: © Lock display OFF s
@ All Possible Display Threshold: e

" First Successful 1
" Non Redund
OK

BB EXSYS Professional Edi
File Edit Options KB Files Question Help
Add Rule Atra
EXSYS Pre u]
Edit Rule Altve x|
Delete Rule
Move Rule

v Use Rule Names

QualifierList ~ Altq
VarigbleList ~ Alt+v
Choicelist  Altsc
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RunTime

Selamat Datang di Sistem Ini

Continue

Eile Edit Rule Options KBFiles Question Help

EXSYS Professional

Select ONE OR MORE values:
Anda Batuk ?
1: Tidak
2 Ya




File Edit Rule Options KBFiles Question Help

EXSVS Professional

Select ONE OR MORE values:
Anda Demam?

1: Tidak

RunTime

e

Anda Batuk ? Ya
and Anda Demam? Ya
and Anda Pilek ? Ya

THEN:
Terkena Influenza - Confidence=1

L o
= "W >

Prev

Anda Batuk ? Ya
and Anda Demam? Ya
THEN:

Anda Pilek ? Ya
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File Edit Rule QOptions KBFiles Question Help
EXSVS Professional I [=] )53
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