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A Study on the Application of Concept Mapping Techniques
as Knowledge Acquisition and Knowledge Representation Tools
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ABSTRACT

This paper describes concept mapping techniques for eliciting and representing knowledge. Concept mapping
techniques range from very informal to very formal. Informal concept mapping techniques are usually very easy to use
and understand for humans, but not for computers. Formal concept mapping techniques are computational, but humans
usually find them hard to understand and use. A knowledge acquisition and representation tools which handle both kinds,
and the transition from informal to formal, would be very useful. It is proposed that concept maps be regarded as basic
components of any knowledge-based system, complementing text and image with formal and informl active diagrams.
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Graph7} it}

3.3.1 CLASSIC Al=El¢] KRS

Gains(1993) %l 7§'dst CLASSIC database
A AHEE HFE AATFA2F R o] A
25 Ui /dufBA 28] Eelof gln},
FEE T u|7t & Folo] dem sdo]g
gejo} lineard e/} & 58HT) & KRSE &
8 A" ZE /PavigE CLASSIC Al &g
os) A FedelR Aol drk. 748
a2e dAMd, A, I8 Fol ¥ /)
de 987 Ao &5 FHEY A
AA7E oA o] EgE AJAE FEI)
A8 MNAEY 987 G vlaFo 2N o]Fo
.,

ML A, g, &4, Alges 9,
73 T2 Fddo. FA(are)e s,
constrained-by, =& value typelE 739
BE o] glon o, ety elglgt
o] gle w<edt eklo g FAET) (2 Ao
A ERo] FAMEL AEHATnle] glojA



64 THRERETREGIE $16% £4% 1999
o — A > i"’i}%‘q
T \ A
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(then)

(38 5) CLASSICAIAES] KRSTHE

TV J18AQ A REGH R glo]E FHAE
A G2EE YT N A2 858
o Ade Ay siidez & sl
dE3 #AE dAadezn HogoiAn) gl
Hog 1 Qo slo]ZFAZL glo] BAEL #
A (rules)& /o] 2 £$49¢ 25 2534 (3
A& FE2AFIY) WA b gEAIA ol &
&3S qrigiy 2AEs} 32 A4 oE 84
gt} AA LA (individual) S AEE Yehle=
AAS] A28 SR A&sofile HEH
A AR Ee Aot XA oR BA|HT
WA &4-E A 2 AR FAHA e
AR uisko] wiel TREC dge AR A
d4ES 258dFs 715 3o 3dE Ay
E°] ‘disjoint alternatives & YEPd wdl=
attributesZhe 81 AME3laL 3] SR
3ol 3 FE1 A g FAE BANE A¥
o€ relationo]ghs $01& o] &8}, HAlE of
54 7|38 AM8SIA ¥a1 9] gAEYHog

A2 & AR arcdl Ui, Afxae F
2 Q%2 Jlesket Adske FAoZ 3lo]Eo]
e BAE7t 32 AAdg oz FAEY. (1
¥ 5)& CLASSIC Al&Hle] KRSTAEE Ue}
Wx glow (18 6)F (18 & KRSIA Al
AR o2 Qg Mgl o|g AFE Xyt
FUAZ A8 FPeIE BoFa Utk S, g
mFZ2 S of&alA g gzt #A
£ ¥ F compiled| 7S sl H2EY
HE 2He WgsolA X478 25lolA] A g
gt} (¥ 87 (a¥ P 24 MguE S o
&3t A& ety A3 & FE23e F
A& el gl

AA, (28 A @ AF Hof =
employee & A2 482 salary o|H
oldf ‘salary ¥ 15,000 - 160,000 Ale]lo] 9l
olok &a "US Dollar & Algletn it} =&t
division °|2k= 98 division °l2hE d L
2 AgEn k.
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legal entity

government
institution

legal entity — legal entity

legal entity

(32| 6) CLASSICAIARIS| KRSTHHOKES] visual HEY

define-concept (legal-entity, (PRIMITIVE legal-entity))
define—concept (living being, (PRIMITIVE living being))

define-concept(person, (DISJOINT-PRIMITIVE(AND legal-entity

living being)legal-entity person)]
define—concept(government, institution, (DISJOINT-PRIMITIVE (AND
legal-entity)legal-entity government institution))

define-concept (company, (DISJOINT-PRIMITIVE (AND legal-entity) legal-entity
comnpany))

define-concept(manufacturing company, (PRIMITIVE (AND company)
manufacturing company))

Q" 7 (a3 6)2 linear EEY

TIE:
:X]l Hole }{ Hule

satary e[ S6005 |
i Boa
Sl e iimion @

Indlviduatl ™ osg 5 tant
Bezer tiorns Resddhand

(3% 8) CLASSICA|AHS| 7HAuiZALR of
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Primitive(US $)
Primitive(US $000)
Primitive(senior employee)
Primitive(senior employee’s assistant)
Primitive(division
(All classification, (Label One sales, marketing, accounting, manufacturing))
(All revenues, US $000, (Integer))
)
Primitive(employee
(All salary, US $, (Integer 15000<=160000))
(All division, division)
)
Primitive(foreman, employee
(All salary, (35000{="70000))
(All division, (1), (All classification, (Include manufacturing)))
)
Concept{senior foreman, foreman
(All salary, (45000(=))
(All division, (All revenues, (1000(=)))
(Rule senior employee)
)
Rule(senior employee, senior employee
(All assistant, senior employee’s assistant, (1{=))
)
Individual(Fred Smith, foreman
(Fills salary, 50000)
(Fills division, Body Works)
{Fills assistant, Sam Jones)
)
Individual(Body Works
(Fills revenues, 3000)
)

g 9 (a3 82 AUt £ linear form

‘employee ot&lol S+ ‘foreman & ‘manufacturing o A4¥ oo} 3},
employee  A7)'d 2 2HE] A% (inheritance) ¥ F99lE ‘senior foreman 7idol thg
E4E 723 glen A g4sideld. &g 822 ‘senior foreman °] 7] %Sﬂﬁl‘—
salary Sl F7HEQ AdAl;E Hrlstn foreman 21 BF ZFolof 311,

lt}t. &, foreman ©] H7] 8l ‘salary 7} 7} 45,0008 o]’delofof 8t1, ‘division «] Z
'35,000-70,000 €37} Hojof i} E3H Fo] 1,000,000 o]/gojojof et FESFH
division & F7FH91 AlFARgto] FolAl&H], senior employee s assistant 7} 201 19 o]
Z single-value©|oJoF a1 ‘division & RHEA] g dojof drke Aol o449 ‘senior
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CHEs S s. Fareman Inferences SRR T B
{Primitive }{ Content ]Tanstraint](Enception]{  Are |
(Concept }(Tndividual)_ Role | Rule (- Arc_ [ Compiie )
(@rem_q} senior
employee’s
assistant
’ Fom senior
assistant Jones enployes’s
assistont
salary —d50000
((nter y—w€ldivision 3
division H:rkz revenuas
classi fication
G i

(a3 10) (3 82 AHAAARI

o

foreman ¢ ZAL EF wEAFH  senior
employee 2h= TH2o] ALH & Aot

a9 ol i Bl Fred Smith 7Axel] chgt
Uygez d4 TFred Smith & foreman ©]3
salary £ 50,0002 ] ‘division & Body
Works o 245 glch dAl ‘Sam Jones 2
¥ assistant® 23 912 Body Works ¢ %
42 3,000,000€# o]},
old9} (2% 89 siduielA ‘compile W
& 2Ysid (a¥ 99 e A
glddo)7t AHg AAJ=T knowledge represen-
tation server® A% Az2]€d},

g 1002 (2¥ 9 /idvid g 7122 7
FEI7t FEF AFolth. o F W, Fred
Smith ¢} 39+ ‘senior employee k1 F£3}
2 9lem ‘Sam Jones £ ‘senior employee s

E - =
= —:ﬂ——-,—!

assistant ©|® Body Works £ ‘manufac-

turing division °]gh= A& &3l ).
ol Fo) e} o), BAAAYMY L 2g2=ao)

slem shdel Aol @ Adzel B 293
t. & vz Jujdozy) FEHez & 4

-

Py

=

o

| & output graph o

goiA . A7 wHT daege] &
23h0] o} lemz AN 26N ANE
4 9 gSE7eM 2640 s9u @ 4 3k

3.3.2 PIERCEA]2#]®] Conceptual Graph

Sowa(1984), Kremer(1995) 5ol 93] 7l
g FAANGuEA 202 F2 Ao EH
(language analysis)¥oFll E45o] gt KRS
s} o] FEMTAF gulE 2N AEHAU
v} FALARE G w29 arcE °]FolA 9l
or x=E g, FHolgke §5%HY
(special concept)& & FEHY arce
experiencer, agent, patient $22 FEET}.
(¥ 11> "Tom believes that Mary wants
to marry sailor (Sowa 1984)z} iy
conceptual graphZ UERd Aot} I1gex B
Kol At 7S Velde el b
FAE ez 2 A2 Edolgle 548
Moz WAZ oA Urt. o]i}e] &S
linear form22 YEM® (1% 12>¢ Zo}.

=
—
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PERSON:

Tom BELIEF

PROPOSITION
PERSON: * BELIEF
Mary
SITUATION
T AGNT MARRY PINT

SAILOR

(28] 11) PIERCES]| Coceptual Graph<| visual form

(BELIEF] -
(EXPR) -) (PERSON:Tom)
(PTNT) -) (PROPOSITION:
(WANT) -
(EXPR) -) (PERSON:Mary)
(PTNT) -) (SITUATION:
(MARRY) -
(AGNT) -) (T:Mary)
(PTNT) -) (SAILOR]

J

@g 12> a3 11| linear e}

333 R4 deis} uA
Adeid7le) vz

ool AR s} 2ol dulEe o
W94 A% FAFAA ekt R
2 B shsaltt. o B9, HaldlaEs)

R L PR REL I ERRES
o 229E W F2AQ FeiA 25 B
g 4 itk MHEAR AdoiEe ERe) A4
2 PERel 9As gong w47
A8 5 gleyt

28540 glone A5
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Informal concept mapping

?EM‘RAD} Adgct g & g
G

formal concept mapping

(13 13 ¥ igoigat nigAY Jligoige] 8

A2glofal ALo] oty WA #HalH i
ofg-& B SFolA] A& B@ ok sin
ool & zka olct. AFEZ) Q4E 4 UdxE o
AAE Aofado] Rio] 2)4E Y T
7] wigo] MBS A At 18, o]
£} QlEjmjo] & SWoA Abgo] ofFrhe FA]
ol et (¥ 132 A Jdelsgr s
g A Zpdelg 7PEE Blad Aot

o9 duigrIYEL A4S s
MdEe 244 BAE HolZ Bt opg 2
wany 3 Rl Axd o AAAAE ol F
= 944 g ES 45898 RHE 4 9l
o} ey pdug e dojde] Fee pE
o} ojul & ztmglA] ¢x FdulgAlagiv)
o RNt F8ubge] gelEg ol 84
Eo] gdtzn AgatA 4zt oy
(Myers 1990). mapd, vizje] M85 9 §
Her2a dalge Asstr A$HA AF
El7} A2izbe sfoste] olgfzt golsforditt.
Z 327 sNduigel FHa vjAd Ahde)
B FHE BT Zholol & Ao},

4 7B Ale] AR
Aokt 24

AL o AE 8 28E & ok
%, AdAd2EZ N Lo} g0l
HA2EFE 7R thfd FejEo] UKy
14, detder AAEPL Ao, sjolnnir]
o, Be|HEAE JIAVIEHHE EHIT 2
doje wf¢ wFAEA RG] g AAF
B ¢ AXA Feh7AA £8ol rhesict. &,
44, vgAAel A& 27 28 5 sk
oy, AFEVE AR 5 e e A 3
o spolselaEE P47, BP4Ad 4L
25 EHE 5 o] vy ulEEd A4Rd
Egolr}, B3], EE 4A |58 £ = %
Aol gl AAE N2 AZgA Al aF
GE AT 2, Aol EdeA F20)
olf1 A9 AXNE HWARA S| Fef3}
7} ofdn}. Helvjdo] &gk thololasd, 19,
offelold, erie, BltieT TR ez
o] 7Fesitt. o] ¥, Adoist vpir A2 ¥
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Graphs
- >
informal formal
e >
PEIRCE
KMap CLASSIC
Accord A

g 14) J2H=E 0|3 x|AEH

Concept mapping system
AAA 1ol 8 84

e

k! ] A o] 43
A R3 A8 gl | ANEH

ALt

A%
Bt

information
concept
mapping

formal
concept
mapping

(a3 16) FHHoiTAIAL] MAA| 22{Q4
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2 oldld & U3 AY&LAp} 718 Zn 3
€ Aol ZEAE YA BHHEAE HE
3 a7] 8l AAEE € FATTIL e
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