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Current Knowledge Service

Examples of current knowledge service
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Online B Q & A Service

Google Search

 Most knowledge services use inactive knowledge,
which is the knowledge of the people, by the
people, for the people.

 What is Inactive Knowledge?
% Inactive knowledge (a.k.a explicit knowledge) is the contents
have been articulated, codified, and stored in the certain
media, such as Article, Figure, Audio, Video.



Example of current knowledge service

Google Search
headach‘e and sore throat g “

| have a headache
and a sore throat.
What should | do?

Web Images News Shopping Videos More ~ Search tools

Inactive Knowledge

Do you have a sre throat and headache--without nasal drainage? Yes ... See your
dector if the sore throat or fever lasts lenger than 48 hours. He or she can do ...

Headache and ear nose and throat problems | Better Health ...
www.betterhealth.vic.gov.au » ... » Brain and nerves - Headache ~

A variety of ear, nose and throat disorders can cause headache. This is because
nerves in this region can refer pain into the head and face. Sinus infection ...

Sore Throat? Find Out if It's a Cold, Strep Throat, or Tonsillitis
www.webmd.com/oral-health/.../sore-throat-cold-strep-throat-tonsillitis ~

Got a sore throat? WebMD tells you how to tell if it's a cold, strep throat, or tonsillitis. ...
Runny nose; Sneezing; Cough: Mild headache; Mild body aches: Fever ...

Live Knowledge

In Human

Q & A Service

= | have a headache and sore throat...?

how can i get rid of my sore throat and bad headache. i need to
i hem befare i vork tomaorro s~ hat is the best kind

Inactive Knowledge

Cindy answered 7 years ago

Try gargling with warm salt water for the sore throat. And yes, try

Motrin or excedrin and try to get a good amount of sleep. Drink a lot
of water. Sudafed PE could help too. But be careful with Sudafed
with excedrin together as it may wire you up. Vitamin C is always
good too. And chicken soup is always advisable too.

Make a deCiSion Good luck

Comment
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Example of knowledge service

Where is ‘Opera House'?
How can | get there?

W—

Required Knowledge: Data: Number, Name

 Search the location on the map Information: Latitude, Longitude, Road
« Search the path
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Example of knowledge service

Where is ‘Opera House'?
How can | get there?

Map Search

LA |
| ,Eydney Opera House
JAustralia’s/iconic
O Quay | | perfnrrning arts venue

5 | Pi Wilson Parking
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Required Knowledge: Data: Number, Name
« Understand the map Information: Latitude, Longitude, Road
» Search the path Name

Knowledge: Draw Map, >earch Location
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Example of knowledge service

Where is ‘Opera House'? Path Search

How can | get there?

Sydney .Eflg;era Huui;_e o
: f[? 15
illers Poig

Tihe Rockst [
~

Garden Island (=}
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Double Bay
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Required Knowledge: Data: Number, Name
« Understand the map Information: Latitude, Longitude, Road
« Understand the path Name

Knowledge: Draw Map, Search Location,

Path Search
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Example of knowledge service

Where is “Opera House"?
How can | get there?

Data: Number, Name

Information: Latitude, Longitude, Road
Name

Knowledge: Draw Map, Search Location,
Path Search, Guide appropriate direction
and lane (Live Knowledae)




January, 2015 9

“Live” Knowledge Based System

Live Knowledge
for Knowledge Based Service

| have a headache
and a sore throat.

Ther. Mag-c {H hus-t Nat-m

|c. Lach. Lyc. Pall. Zinc

3 -s Rumx. Sars. China

’;‘ t. Nux-v Aesc. Phos. C
ool —

Live Knowledge:
« Knowledge of
computer
« Knowledge by
computer
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“Live” Knowledge Based System

« "Live” Knowledge System cover the following three layers

Information

Contextualized, categorized, caleulated and
condensed data

uonezijin 1@ anje
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“Live” Knowledge Based System

TYPE 1: Knowledge based

service in Data Analytics
@

®
TYPE 3: Knowledge based Service
in experiential knoyledge

« Analyses the (big) data Acquires knowledge from

in real time and provide data or human experts in
the analytics result real t‘nme

« Data analytics * Provides compqter-based
techniques (e.g. data knowledge service

integration, data processing) Technique: expert system

TYPE 2: wledge Based
Service il fgrmation

Stores real-time

information knowledge
from human expert

« Provides knowledge
search service

» Technique: information

mining, classification, etc.

uonezi|inn
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What is the “Knowledge”?

q
v .
Experiential Knowledge

» Personal, subjective & affective

« Gained through direct encounter, which are the seeds of
experiential knowledge, tacit

« Loaded with personal (often experiential) meanings
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Personal, subjective & affective

Gained through direct encounter, which are the seeds of
experiential knowledge, tacit

Loaded with personal (often experiential) meanings
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“Live” Knowledge based System

« Traditional “Live” Knowledge based system are made by machine
learning or expert system but those approaches are not successful

« “Live” Knowledge based system processed with
experiential knowledge (Difficult to acquire and maintain).

« “Live” Knowledge based systemprocess:

Experiential Knowledge |

« Personal, subjective & affective

« Gained through direct encounter, which are the seeds of d f
experiential knowledge, tacit

* Loaded with personal (often experiential) meanings
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“Live” Knowledge Based System

« Traditional "Live” Knowledge Based Systems were proposed with
machine learning and expert system in the following manner:

Knowledge Acquisition

Acquires experiential knowledge
from human experts or data

Knowledge Service Knowledge Maintenance

l& experiential knowledge Has maintenance mechanism for
P g
@ for services experiential knowledge changes

S -~
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LKBS: Knowledge Acquisition

« Acquires experiential knowledge from human experts or data

 Two conventional LKBS approaches
1. Machine Learning
2. Expert System (human expert — knowledge engineer)

Knowledge Acquisition

Limitation
Process

1. Collect and select the cases Difficult to acquire the clear
: 2. Labelled dataset and appropriate knowledge
Machine
: 3. Extract the pattern (knowledg
Learning &)
1. Human expert provides knowl Difficult to acquire the knowl
Expert edge edge if the size is too large f
System 2. Knowledge Engineer put the k or human engineer and expe
(Engineer and Expert) nowledge into knowledgebas rt

e
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LKBS: Knowledge Acquisition

from human experts or data

Knowledge Service Knowledge Maintenance
Use experiential knowledge Has maintenance mechanism for
for services experiential knowledge changes

S~ -~
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LKBS: Knowledge Maintenance

 Has maintenance mechanism for experiential knowledge changes

 Machine learning and expert system approaches have limitations
In maintaining the knowledge base

Knowledge Maintenance

Limitation
Process
If the knowledge base are It is required to reengineering
: required to maintain, the whole structure of machine
Machine : : ) :
Learnin machine learning model should learning model every sing
J be initialized and rebuilt time to maintain the
knowledge
Human expert asks knowledge  The human expert should
Expert engineer to update the receive help from knowledge
System knowledge base engineers to manage the

(Engineer and Expert) knowledge base.
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LKBS: Knowledge Maintenance

from human experts or data
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Knowledge Service Knowledge Mai.."~1urce

Use experiential knowledge Has maintenance mechanism for &y
for services experiential knowledge changes

S~ -~
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Solution for Main-tenable LKBS

« EXxpert Systems and machine learning systems have limitation in
their knowledge maintenance mechanism. There are two
approaches (case-based reasoning and ripple down rules) that
supports the knowledge maintenance mechanism

« Case Based Reasoning
% the process of solving new problems based on the solutions of similar
past problems
 Ripple Down Rules

“ An incremental knowledge acquisition technique which enables human
experts to maintain the knowledge base by themselves without any
knowledge engineering technologies.
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Main-tenable LKBS: Case Base Reasoning

 Case Based Reasoning

Problem
l New Case
Retrieve .
New Case Retrieved Cases
T
\_,_____,__-4
o Reuse
Retain
e
Case base
L 4
TF’:StEd/ < Proposed Case
Repaired Case Revise

! |

Confirmed Solution Proposed Solution
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Main-tenable LKBS: Ripple Down Rules

RDR uses standard rules as knowledge representation scheme.

IF antecedent THEN actions

« The experts do not create rules without evidence

*» Rather they look at each case and its inference result, and create rules to
correct wrong inference result.

« New rule become an exception of the wrongly fired rule (rules).

% To keep this semantic, RDR adds new rule with the last fired rule
information or each rule has its exception rule information.

« RDR make each rule to fire only one time and the rules are evaluated
In strict order from the oldest to the newest.
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Main-tenable LKBS: Ripple Down Rules

« Knowledge Acquisition and Maintenance with Ripple Down Rules

% A rule is added when the current knowledge base suggest wrong
conclusion or null conclusion.

% Each rule can have exception rule and alternative rule
- result in a fixed KB structure

* New rule should be acquired:

Situation | New rule location

If the current knowledge base Add new rule at the bottom of the
provides no classification root rule's decision list

If the current knowledge base Add new rule as the childe of the
provides wrong classification current fired rule(rules)

If the current knowledge base Add new rule at the bottom of the
provides correct conclusion, but the decision list/s that the current fired
expert wish to create alternative rule/s

conclusion (for multiple classification).
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Advantage of RDR-based LKBS

New concept of
cognitive science
based knowledge
acquisition system

RDR-based
commercial
knowledge based
system

* Incremental knowledge acquisition

» Case based reasoning: knowledge from experience

» Solution of knowledge acquisition bottleneck
problem: remove the role of knowledge engineer

« Commercial application- Pathology
* About 30% of Australian pathology laboratories as
well as laboratories in the US and Europe use a
commercial version of RDR.
» Other applications
« RDR-based solution for converting product
descriptions to standard ontologies for Tesco
« Safety management, document classification.......
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What can RDR do in LKBS?

MCRDR Engine

. Inference Engine
Live

I/F | Knowledge paumnd
/ Service Case
' ‘ Rule Base anagement Module
g Conclusion

Iylanagement Module

Cornerstone Knowledge Acquisition
Case Module

!l‘i'fii !l‘i'fii !jilfii !jilfii 1'_%|[i

Expert (Live Knowledge Service Manager)




January, 2015 26

Live Knowledge Based Platform (RDR-based)

Traditional Knowledge Service
)

Traditional
Knowledge
Service Tool

Diagnosis
* Recommendation
Knowledge

Knowledge
Informatio § oy Lkl

Big DataJ

Classification e o eaqge
Knowledge Acq . .

Live Knowledge Based System

EEE( o

*

Statistical
Based

S

Analytics
Tools

m
{x
©
(>
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Knowledge
Market
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Conclusion

Propose the New Knowledge Service ParadlgnJ

|__knowledge from human experts or data

.’ / Incrementally Acquires experiential ]
O

Provides maintenance mechanism for
experiential knowledge changes

[ Use experiential knowledge for services J

Improve accessibility to expert knowledge service J




Thank you!
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