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Classification Knowledge Acquisition Method
for a Group by Presenting the Issues

TOSHIHIRO TAKENAKA,! YUKITAKA KUSUMURA,t
Y OSHINORI HIJIKATAt and SHOGO NISHIDAT

One of the subjects in knowledge management is knowledge acquisition to materialize the
implicit knowledge and to formulate it. One traditional knowledge acquisition method is the
hybrid method of inductive learning and deductive explanation. However the existing systems
based on this method cannot provide questionnaires for improving the knowledge suited to
each user by considering each user’s knowledge. This paper proposes a method which supports
two users to have a discussion to acquire classification knowledge. This method compares the
knowledge generated by inductive learning from cases and two user’s domain knowledge, and
provides the point at issue to improve the knowledge. We conducted a user experiment in the

domain of gure-fishing where real experts had participated in.
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Fig.1 System outline.



Vol. 47 No. 1

O000oooO0ooooooooooooog

oooo0o0ooooooooooooooooodg
O00000o0o0oO0o0ooo0oooooooooo
0 000 individual knowledgeO OO OO O0O0DOO
00000o0o0oo0o0oooU0ooooooooooo
O000000000O000OUOOoooOoOooooo
O0000000000000oOo0oooOoOoooooo
0000o00o0o00oo0o0oo0ooOoooooooo
0000000000000oo0oooo0o10o
0000000o0o00o0ooO0oo0ooooooo
O000o0o0ooooOoooooooOooooooo
O0o0o0o0o0o0oOo0oooooooooooo
O00o00000oO0O0oOo0OooOoooOoooooo
O000000o0o0o0oooOooooooooooo
O0o00oOoooO0o0oooOooOooOooooooooo
00000000000 o0OD0O00oo0oUooooooo
OOoOo0OO0OO0DODOO0OOdgroup knowledgel 0 0 00O
000000000o00o0ooooooooooo
O000000o0000oo0ooooooooooo
000000000000000000000000
O000o00o0o00ooooooooooooooo
O000oO00oo0o0ooooooooooooooo
O000000o0oooooooooooooooo
O00000oo0oooooOooooooooooo
O000000o0oo0oooOooooooooooo
00000000000 00O00oo0oUooooooo
000000000oo0oooooooooo

22 JO0O0O0O0OO

o00oo0ooo0oooooooooooood
O0o0o00oooooooooooooooooo
O000o000o0oo0oooooooooooooo
O00o0o0o0o0oooOoooooooooooooo
O00000oO0o0ooO00ooOoooOoOoooooooo
O000000o0o0oOo0oOooooooooooo
0000000o000o0o0DO0ooooooooooo
0000000000000 0o0o0ooOoooooo
00o00o000o0O0o0o0oOo0oooOooooooo
00ooO0o0oo0ooOoooOooooo0oooooo
0000000000000 0OD0O0O00000n 2(a)
ooOs0000000000000C0O0O0O0O00B0O0O0
O0000ooooooooo0 1100000o0o
ooooo206e0000000000000000O
0000000Moo0o/OoUooooD 200000
0000000000 /Ooo200000000000
0000000000 00o0ooo0oo NODOoOoOo
00000000000 o0oooOOO0oOooooOoog

gooooooooooooo 233

00000000000000000000
(1) oo
00000000000000000000000
000000000000000000000000
oooooo
MO0 O0000MDO00 0000000
0000000000000000000000 2(b)
0oooooo
(2) 0000
00000000000000000000000
00D ifthen 0000000000
0000 O0O00MD OO0 000 0thend O 00
000if00000000then 00000000000
000000000000000000000000
000000000000000000000 NOT
0000000000000000000000000
O000O0O00ANDOOOOOOOROOOOOOOR
0000D00000D000000000000000
000000000 100000000000000
000000000 ANDIDOOD ADDOOO B
000000 ORODOOO ADOOO BOOODOM
NOTIOOO ADOOOOOODOOmMOOODOol
000000000000000000000000
0000000000000000000 2(c)d(d)
0oooooo
(3)00000000
00000000000000000000000
000000000000000000000000
0000D00000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000 ID3% O
C459 0000000000000 10000000
000000000000000000000000
000000000000000 100 if then 00
000000000000000000000000
000000 ifthen 00000000000000
00D0D000000D00000000000000
0000 O00OMD OO0 000 0thend 000
000000000000000000000000
000 2()0000000

3. Uooobooobooon

gobooboooooooooboooooooobooobooon
00000o0ooooooooooooooooooo
goobooooobo 30bob0oooooobo 1000



234

B RMEE I
TKIR LR R /S / ORRIEN Y / RV
BHORR /2 TR
ENEN2): CBR/ /5y ” o=
BT H ORS CHERL /2 /TR
i A o DR ) b S s
HIE 2 ki : B BT T ﬂﬂ@ G
WORKFEE /BN
WA v < R/ /N R A
R B [ EL
71 CHY AEL
e CART T IZE /A THA

TAAI A TF L5308

(a) 7 L #90 OFEIBIC BT 5 o JHRE

/-‘ 2 —FAD R \

J—v 1 ¢ if (KR &\ then #9472

Je—b 2 ¢ f OKIR OR0E ) (HE - Ki) then #9720

=)V 3 :

A—v 4 aif GRIR LR0m ) (E O /) (=% 77 A 3) then #3415
Jb— L4 b if GRIR PR GE Y /N (=Y A% T ) then #34L720
4 e if OKIR SOREY) A D /Nl (=9 7 X T E) then #9172
A=k 4 d s f ORIE R QA O /N (= A 2 =7 A) then #1720
N—v 4 e if GKIE ORCEVY) (A VD /N (=8 T A A A) then #3472
=4 £ if GRIR R0 GEIJE 0 /) (=3 28 ) then 89407210

=V 5 if ORI RREY) (T A & OKiRZE £ 53 then #9415

\

goooooooo

Jan. 2006
e f——
Fi 1 $ih] 2
TN Y
#insd i
B
7K 5 R
B HORK s ¥
B H O el 55
il H ORS i ¥
Hif F o JE th H
Bl H & OKIRE ETF Ebod
i[2) @ Nin: R3G] FE
WA Y SN i)
AR 2L L
Va4 L 2L
e krﬁe? R (> =n )

(b) 7' v #90 O fEIKIC I D

= — B FEIR AN

=1
=2
=)L 3
JL—v 4
=)L 5

L if (KIR BV then #90720

if OKIR @) (8 . Ki#) then #9005

< if KR B (1E Y H1i)) then #9405

+if GRIE RV GHIE Y /1) then #4072\
< if KR °0{EVY) then #9415

() 7 v #39 ORI 31T D fE s (= —9B)

NS < Fnik I

()7 V#5Y OEIC BT 2 (= — )

=1
=2
=3
=4
=5

+ if (KIRL V) then #5400 720)

s if OKIR 2R ) (#1E Y K then #9415

s if KR Ry (WA Vi) then #9405

s if ORI RE ) (1E D /) then 940720
+if KR KRRV then #4172

(e) 7' L #5 0 ORI 51T 2 FHNCHE < ik

02 0000oO0oooooO0ODODOO0oOOoO
Fig.2 Example of classification problems in the gure fishing domain.
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Table 1 Target to set flaws.
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Table 2 Priority of flaws.
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Fig.3 Flowchart for detecting flaws.
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Fig.4 Flowchart for detecting flaws of Process 1.
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Fig.5 Flowchart for detecting flaws of Process 2.
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Fig.6 Flowchart for detecting flaws of Process 3.
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ooo 0oooo

oo

3000000000000000000
Typel | 0000000000000000M
Typel | 00000000000000M
200000000000000

Typed | 000000000000000O0O000OM

Type2 | 00000000 O00O0O0O0O0Dococ000O0O00DOOODO
00000000000000000000000

Type2 | 0000000 OO00O00O0O00OcoO0D000O0O0OODOO
00000000000000000000000000M0

Type2 | 00000000MDOOO0OO0O00O0O0O0O0DOOOOOOo00O

0000000000000000000000O000D0O0O0
0om
200000000000000000000000000

Typel | 00000000 0Ooo000000O0OO0DDOM

Type2 | 0000000

0000000000000 ocoO000co0OOOODOO
Oo0oooo0oooooooom
0000o0000000o0o000oo00ooboOoo0oooom
ooooooo

0000000000000 ocoO00oco0OOOODOOO
00000000000000000m
0000000000000000000000000D0O0O0
ooom

poooooooo
00b0b00000000000O0O0OdddoocOOoOoOoOoOoa
00000000000000000000000000x% x
0oooooooom
0000D0000000D00000xx000000000 0
00000000000000m

ooooboOoooooo
000000MO00000000eco000000O0OODODO
000oo00o0o000o0o0O0o0000o0o0O0o0oboOoO0oo0a
00m
000000MOo0o0o0o0o0o0bdooc00O0O0OOOOODOO
000000000000000000000000000O0
ooooom

00000000 mOo000000o0o0oob0000doo 00O
0000000000000000000D0000000x x
0000000000000000000000000000M

Type2

Type2

Type2

Type2

Type2

goboooodoooooooooooooooood
gobooobooboooooooboooooooboooo
gboobooooooooooooocoooooboooo
gobooooooobooobooocoooooooboooo
ooo
20000000000000DOOC00OO0DOOOO
goboooooooooboooboooooobooDoboo
goooDo00 Type200O0O0D0OOO0ODOODOO
gooooooooobooooooooooDbonoo
gobooooooooboooooooooobood
gobboooooooobooooboobooooobooo
gooboooooooboooooocooooobooo
gboboooooooobooooooouooooboooo
gboo0o2000000C00000000DO0O0COO0
gboooo2000000000000o0o0o0b00o0
goboooooooboobooooobooooobooooo
gooooooooobooooboobooooooDoobo
goboooooooboobooboooooobooooo



Vol. 47 No. 1

000000000000 200000000000
0000000000000 20000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000002000000000
0000000000000000200000000
000000000000000000000000
000000000000000000000000
00000000D0000000

00000000000000000000000
Type2000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000

3.7 0000000000

02(c)~(¢)0000000000D00D0DOD0
010000000000000000000000
00000000000 2000000000000
0000000 ADDOOOOODDOO0OO  Typel
00000000000 ADOOODOOOOOO0
00000000 300Mif000 0000000
0 00Othen 000000000000000 BO
0000000000000000000000 A
0000000000000 Type300000000
00000000 AOODDOOODDOOODO
00000000 400000 BOODOOOOO
00000000 00000000 0000000
000000000000000000 AOOOO
000000000000000000000 200
0000000000000 Type20 0000000
00000000 BOODOOOODOOOOOOOO
000000000000 AOOODOOOOOO
000000000000000000000000
000 A0DO0OD0DO0O0OODDOOO0OO0DOO00000
000000000000000000000000
0000000050000 0000000000
0BOOOOOODOOOODOOOOOODOO0OO0
0000000000000000000000 AO
00000000000000000000 000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0 Type2 0000000000000000 BOO

gooooooooooooo 239

0000000000000000000000
3.8 000000000
000000 Windows 2000 0000000 Mi-

crosoft VC++6.00000000000000000

000000000 PCOOO0O0OO0O0O0O0O00

0000000 TCP/IPDOO0D000000 PCO

FIPOOOOO0OO0ODOO0O000O0O000O0O0O00

OOOFTPOOODO0DODODOODOOOOOOO

0000 ID300000000000000000
000000000000 O00000000000

000000000 7(h)(d)0000000mMO0

0000000000000000000000000

0000000000000000 7()@MO0000

000000000000000000000000

000000000000000000000000

0000000000000000
000000000000000000000000

0000D000000000000000000000

000000 7((h)M000000000 7(c)0000

0000000 7(dQ)000000000000 7(b)0

0000000000000000MO00 ADOO

0BO30000000000000000000

00000000000000000000000

000000000000000000000000

000000000000000000000000

000 7(c)0000000000000000000

000000000000000000000000

000000000000000000000000

000000000D000000000000000

000000000000000000000000

000000000000 7(d000000000

000000000000000000000000

000000000000000000000000

0oooooo

4. 0000

4.1 0OO00O0O0O

goooooooboooooooo 200000
gobooooooooooobooooooooooa
gobooooooooboooooooboooooboooo
gobooobooocoooooocooooobobooOooa
gbobooooooooooooboooooooboooo
gobooooooooooooooooooobooo
goboooooooooboooobooooooooboooo
gooooooooboooobobo0ooooonoo
gooooooooobooooboooooooboobo



240 goooooooo

(a) Jb—/L A Jy i ifi

G e 3 2 R HEE

HEEEE

(c) BRIE AR LR ]

Jan. 2006

(d) RAR A HH i T

07 00O0oooo
Fig.7 Screenshots of the system.
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Fig.8 Experimental environment.
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Fig.9 An example of rule modification after the discussion.

0000000 AO0O0OOOOOOOOOOOOO0
gooobooooooooooooooooooon
goooobooooooooooooooooooon
oobooooood
(1) DOoOoOOoOOoOOOoOUOUCODUODODOO
ooooooooo
gooooooooooooon
gobooooboooooboo
oobooooooooooooo
oobooooooooooooo
gooooooooooooobooooooo

~ o~~~ —~
S TR W N
— — — — —

ooo
(7) 0000D0O0DO00O0O0OO0OO0OO0O0O00
(8) DOO

45 0000

4.5.1 OO000OOCOOO0OOOOOOOO
goooooooooooooooboooooenn
gooboboooooooboooooooooooono
gooooooooooooobooooooooooo
goooboboooooooboboooooobooobo
goooobooooooooooooooooooon
gooooooooooooooooboooooooon
gooobooooooooooobooooooooo
goooobooooobooosbOooooo 3boon
0400000000000000O
ooooo3doooooooooooobooono
gbooooooooooooooboooooonn
gooooooooboobooooboboooDo
goooooooobooboobooooobooobooo

gobo300oooooooooooooooboooo
goboooooooobooooooooooboood
gboooooooodoboooooooooooog
gboooboboooobooboocobooocooooooo
gobooooooooboooooooooboOoooo
goboooooooooboooooooooooboooo
4000000000000O0O0O0CO0O0O0O0O0O00
gobooooooooobooooooooooboooo
goooooooooobooobboboooooDboobo
gooooboooboooobooooono
oooooooooooooooooooooood
gobo300obo40000000000O0O00OO0O
g3bboooooobooboooooooboooooo
gboboooooooooooocoooooobooo
gooooooo4000000000000C000
gbooooooooooooobooooooboooo
gboboooooooooooobooooooboooo
goooooOoooOoOoooobooooooooonoo
gooooooooooooooboboooooooo
00Mmooooooooooooooooooooo
goboooooooooooooooooooood
goboooooooooboooooooooobood
gbooobos3booooooobooooooobooo
gboboooooouooooooooouooooboooa
gbobooooooooooooboooooooboooo
gbobooOoOooooooboooboobooooooo 40
goooooooooooocobo 40000000
goooboooooooooooooboooooooboo
goo30b00o0obomoooooooboobooooo



Vol. 47 No. 1

04 O00OD0OOOOODOOOOODOOO
Table 4 The number of detected flaws, the number of left
flaws, and the solution ratio in each type of flaw.
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Table 5 The result of questionnaire about the order
displayed flaws.
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Fig.10 The number of detected flaws in each priority.
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Table 6 The number of rule operations for changing,
deleting and adding (with flaw detection).
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Table 7 The number of rule operations for changing,
deleting and adding (without flaw detection).
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Fig.11 Comparison of the number of rule operations.
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Table 8 The result of questionnaire about the acquisition
of new knowledge.
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Table 9 The result of questionnaire about the refinement

of knowledge.
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Table 10 The number of rule operations due to the
discussion.
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