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ABSTRACT

Autonomous knowledge service, a fully—automated and pervasive service for knowledge
acquisition and support based on the power of recent ITs is gaining tremendous interest
more and more, as not only the level of users’ intelligence increases but also the maturity
of IT infrastructure improves. Conventional approaches of knowledge service, however,
could not satisfy users because they usually provided undesired knowledge which had been
acquired without considering users’ want. In other words, knowledge acquisition and distri-
bution were separately performed. This research, therefore, suggests an amended auto-
nomous knowledge service framework by fully—automating the whole phases of knowledge
life cycle, from knowledge acquisition to distribution. ASKSs, the prototype system of this
research, is also implemented by defining and specifying component technologies which
constituently compose suggested framework. More user—friendly and applicable way of
knowledge service will be derived and facilitated through this research.
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(Figure 1) Capabilities of Autonomous
Knowledge Service

- Management of contextual knowledge: #|
2ol 2§ e A8d F A= FFSitu-
ation)oll tha+ A1 7} wERx] 2] (Meta-know -
ledge)2] Ao g A2} A 5
5L A7 o, AREARS] A Aol T3k o] s =
o} AM AYnE wAE

- Autonomous acquisition of knowledge: &
A sk B 3] T fAS Fell 2EY

A40] BUEY 59 A28l o8] 7

o7 g g 715, AN AFAHE)

q =z}

off 1o o rlr
D _lﬁ
m
Y
-0,
N
i
om
d g
)
2
o,
) _1
e
>

oty
i,
T ook
>
o
frtl
N,
1>
o,
ot
A

- Processing of natural language: B1~E ¥
Ao Askd 54 AXY WES EAA
Zgok 7|We suloz BAEY g A
2] 9] —rlﬂoi(Keyword) T AT (Key -
phrase) & A5 0% FEgth FE9 T4
o] = FAETE ol&sto] s A4 9
A5 (Title)o] AHs o2 A ETh

- Invisible archiving of knowledge: 549 %]
2] AL FA o], FARET S0l Al2~H
ofal] Apsow upofro] AAAFA} HE

ApgAFe] A2 el Z2H Manipulation) §10]
A Auo) 2 W] s Zhe|aLe] el AR of
7hol® #tt,

- Automatic expansion of knowledge—base:
SEEA 7IHE A A A = A o] A A o] 2
Fhelate) = 2E2A9) AR F2 7S
of eJsf AAAQ e AE R 4, 22
212 7k A2 FAE AL, ol & v
0% A%A ANA =] AEH Hgol
o] #0171},

~ Pervasive networking: F2}$-= ~E 2] 4]
Yoz 759 xw Wlol 2=, AHgA7H
Fol i AL 39 WIS Bl 9lA of
CHE F B AHL e

- Knowledge service-specific Uls: A2 A
A ANAEA G olEo] Fo
% AHE T Wwvle) el A4
AR 2 QG ALEA QB 0] 28 Bl

AA0] 585 A 2AT

roB
&
’Cz‘

o T e
2o 2 o

N

A2
EW X]*‘«l X}gxﬁ 52, Abgo] &4
AREBhE A4S EAEEY ol WEE
sto] s A4 o] FA R A= FES
= ol&ato] alF AHs AXAZLe A
5}_1:_ 013;1,] erx%o] x].%x%oi 3PS
n)sic}, 3l A4S %4 Euje
Sz ok ALgAe] Al die 494
ol glol, ARAke] Al 3 2 S
Ashs AHAE ANg Moz F2

eteh, ol B3 A

i
0
S
2!
o 9

i

{1

l_.

ko

Aﬂ}:ﬂrEOFOA&

i
T
s
>~
>
oo
D)
Lo
ox
oldt
=,
)



w48 Ao AEA wel B AHaS A3 fEeAeld 2HE T 83

KNOWLEDGE
DISTRIBUTION

ordinary
dialogues

Q Q Knowledge in

e sound or text
¢ ) E

i Smartphone as a
m i knowledge viewer
words in | (a set of)
sound i l Knowledge
3 . A o)

Smartphone a’s‘;
recorder & dictator

Cloud storage-based
knowledge server

=Sarwmed in terms o

ptalis
0 feywords & TEE knowledge fmss=

key phrases prretzry knowledise s

words in text

solution stakeholder Knowledge with a title,
Document contents, key words, key
summarization phrases, & context data
(as a set)

KNOWLEDGE
ACQUISITION

(Figure 2) Framework for Autonomous Knowledge Service
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Automatic Document Ontology-based

v’ Converting recorded
dialogue into analyzable
text file (Dictation)

v’ Extracting keyword(s) or
keyphrase(s) of the text file
to automatically define the
title of knowledge
v Applying 'TextRank’ as
well as traditional
textmining algorithm
-Minimizing the burden to
pre-train the algorithm

-Processing summarizing
independent to the types
of languages

Optical Character
Recoghnition [

v’ Converting image-based
hard-copy document into
analyzable text file

Keywords assigned by TextRank:

linear constraints; linear diophantine equations;
natural numbers; nonstrict inequations; strict
inequations; upper bounds

v’ Enabling referential navi.
between knowledge and
automatic expansion of
knowledge-base

A4el Aed Bl L AEaE 97 A A9E A s

Cloud Storage-based
Automatic Archiving

v Intelligently archiving
knowledge at anytime and
anyplace

Automated Knowledge
Map
v Automatically mapping
new knowledge onto

existing knowledge map

- busiess g i

N =
\ —,
Context Inference
v’ Proactively recommending
proper knowledge by
inferring user's context

v" Using conventional
approaches (CBR/NN)

&

(Figure 3) Technology Components for the Autonomous Knowledge Service
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KnowIedge

Knowledge User

Possessor
Knowledge

QJ -m!llm

(( )) Knowledge
av )
P =L ) : :
— .- TextRank Topic
N Context
. fontany Inference

STT&OCR L - P
- L Topic &
! Keyphrase
v T —
=armed In terms o ==
=3 knowledge e ———> = = —_—
- 4
pretary knowlkedige s - )
Knowledge Ontology-based Knowledge Map/  Cloud Slﬂrage -based
Automatic Knowledge Mapping Knowledge Base
Module

(Figure 4) Architecture of ASKs
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STT module Automatic Knowledge Mapping module
@ Recording & dictating dialogues @ Profiling knowledge automatically w.r t title, data,
@ Converting dictated data file into text-based text-based document(* txt), raw data(* wav/” jpg),
format(*.txt) and ascending & descending knowledge, etc

Storing text data in the user device (temporarily)
Transmitting stored data to the cloud server for
further analysis

@ Concluding ascending & descending orders
between knowledge based on the knowledge
network defined as an ontology

clc)

@ Displaying global & local view of the knowledge
OCR module map (Zoom-in/Zoom-out)
(@ Extracting texts from image(picture)-based
documents Cloud Storage-based Knowledge Base

Converting texts into text-based format(* txt)

@ @ Storing text-based document(*.txt) and raw
(@ Storing text data in the user device (temporarily)
@

e ol data(* waw/* jpg) according to the identified

Transmitting stored data to the cloud server for topic(keyword) and date
further analysis @ Conveniently registering and extracting knowledge
Cloud Storage- using virtual desktop-based cloud storage
Automatic Document Summarization module Knowledge & Automatically archiving knowledge by comparing
@ Extracting keyword/keyphrase of text-based - Iexftrac!ed /tjhserﬁeT e‘i CEOP “; W'“: Gategorle:
documents stored in the cloud server Automatic Document @ Informing the resultant directory to users when

e Context reasonin 5
@ Confirming the validity of extracted Summarization 2 archiving completed
keyword/keyphrase by users
(if valid) Generating a file name by combining
extracted keyword(topic) and the date
corresponding dialogue/image was captured
@ (if invalid) Generating a file name by combining
user-defined keyword(topic) and the date
corresponding dialogue/image was captured

Ontology-based Knowledge Extracting Context reasoning module

Knowledge Map & Transmitting @ Converting contents on working windows of user
device into text-based document(™.txt)

@ Extracting topic(keyword) of the text-based
document using TextRank module

@ Reasoning corresponding users’ job category by
combining context data topic, schedule, identity,
and location, etc

@

Ontology-based Knowledge Map
@ Determining topic(keyword)-based knowledge
categories used in storing each knowledge
@ Defining hierarchy and relationships(properties)
between categories @
(@ Designing and implementing a knowledge ontology

Ki gt ing & Ti itting module
@ Extracting knowledge corresponds to the concluded
user’s job category
Alternately extracting knowledge from the Web if
proper one is not found in the Knowledge Base

®

(Figure 5) Specification of ASKs Modules

- vl B 19:50

|hi how are you hmm so so
nowadays i have been very busy
with preparing a proposal for a
research project what kind of
research projects do you mean a
research project sponsored by
microsoft research center have you
heard about the collaborative
research between company and
university sure i have its very helpful
to universities to earn fund for
research and technolog)
development yes it is but preparing
a proposal is very tough work
because many applicants try to get
contracts with companies of course
itis but once you get the contract
then you can concentrate on study
and research only without worrying
about other stuffs like research
fund personnel and equipments
every stuff equired to do research

ram ha cnancara

> business trip applicatio

csandprofeseichale to — — —

HE ._': rprchrand-ideasinan 1
A ’I‘ P elated information(s) :
e : , | available! 1
[
e : )
(c) Knowledge map displayed on the smartphone (d) Link-based knowledge recommendation)

(Figure 6) Example Uls of ASKs
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