—0 0O

gobbgoobboooobbououooobd

oo oot oo oot oo oot

Designers Supporting Environment for Cooperative Design

Motoyuki TAKAATf, Hideaki TAKEDAT, and Toyoaki NISHIDAT

0000 00O0Oo0oo0o0oOoO0O0OO0000O00O0OU0O0ODOO0O0O00ODO0O0O0ODOO0OO0OOUOO0ODO
goooboobooooobooooobobobooobDoooobooob0obobobDobDbooooobooo
o0ooooobO0oo0O0o000o0oo0Oo0O00O00O00O00O0O0bOO0(Oo0O0O0)00000O00O00000
00000000000 OOO0ODO0OO00O00 Designers Amplifier 000 OO0 O Designers Amplifier 0 0000
0000000 O0D0o0ooo0oUO0ooOoUO0oU00oUOU0O0Oo0O0ODO0OO0OO0D0OD0O0OODDOUOOOUOOO
000000000000000COOCOO00000000000000 Desigenrs Amplifier 0000000

goooooobooobooooboooboooboOoobobo0oboOoOooobooooobooon

ooooo

1. 0D O04gAno

0000o0oo0oo0ooooooooooooo
ooooo0ooo0oOoOoUooUooooooOoooo
gooboooboobobboboobobboboo
oo0oooo0ooooO0oO00ooooooooOoooo
ooooo0oooO0ooO0oOoooUoOoooooOoooo
gooooooooobbooooobobobooo
gobooooobobbobooboboboboo
ooooooo0oooooOooooooooooo
goobooboobobboooobobooboo
ooo

00o000o0oooooooOoOooooooooo
oooooooOoooooooooooooooooo
00000 Designers Amplifier 0 0 O O 0O O Design-
ers Amplifier 0 00000000000 OOODOODO
0000000000000 O0000O0ODesigners
Amplifier 000000000 0ODOODOOOOOODO
gooooooboboobobobobbooooobooobo
00000 Designers Ampliier 100000000
0000000000000 oooDoDoooooo
pgooooboobobbooobbobobobobo

fooooDoDoDoOODOOOOO0OOOO0O0OO00O00
Graduate School of Information Science, Nara Institute of
Science and Technology, 8916-5 Takayama, Ikoma, Nara,
630-01 Japan

goboboooboooooooooooobooooboooDbbOoboooooo

Intention

Media Level

Formalization Level

Model Level

Produc

01 000003000
Fig.1 Levels of Information Representation

o0ooooo0ooUooUOoooooooUoooo)
oo0ooooO0oo0o0ooOooboobooOo3)ooo
goobooobooboobboboobobboboboo
goboobooooboobobobooo

0000 200000000000000000O
030000000000 Designers Amplifier 0 0
0000000000 400 Designers Amplifier O
0oooooooooooo

2. 00000000

ooooooooooOoOoooooooooooo
gooocooocooooooooboOooooooboo
ooo

00000000ooO0 B-I Vol J78-B-I No.xx pp.1-7 19950 xx O 1



00000000000 ’95/xx Vol. J78-B-I No. xx

2.1 00O0OO0OOOOOO0

O000o0oo0ooooooooooooOoooo
gooooooboobbbooooooobooboobbo
gobooboobobbobooboboboboo
0000000 0oo0ooO0ooooooooooo
lgbooooobooobbooboobooboboo
0000o00o0o0oo0o (Doooooo)ooooo
000o0o0oooO0oooo0ooooooooooo
ooooo0oooOoooO0ooU0oooooOoooo
goooboooobooboobbooboboboo
000oo0oo0ooo0ooooooooooooo
oooooooooOooooOoooooooOoooo
goooobobobobboboobobboboo
goboooboobobbooboobobo

0000000o0oo0ooooooooooooo
gooboooboobobboboobobbobboo
goobobooobobbobooboboboboo
0o00o0o0oooooooooOoooooooooo
0000000000000 D000000 Designers
Amplifier 000000

2.2 0O0OO0OOOO

goooboooooooooboobooooo
ooo

1) DODooooOooooooooooood
oood

2) 00000DO0OOD0OOODOODODOODOOOO

3) 0000000000000 oDOOooOOoOO
goboooooogoooooo

4) 000000000 DOO0ODODOODODOODO
ooboobooo

0O Designers Amplifier 00000000000
gobooooooobobooooooobbooboobo
0000000000000 0O0UDOODOoO
gbooooobobobooooo

e ClassUO0OODODODOOCOUOOOClassOOODO
0000000000000 D0D0O0 (Expression) O
OO0 (Slet) 0000000 U0DOOOODDOOOOOO
00000000 ClassbOOOOOOOOOOO
e Super-Sub Class 00 0Class 00O OO0ODO
ogoo

e JO0O0ODOClassOODODODODODOOOOOOO
oood

Qe

o
Infomation O ¢

< Documents

Agent

0 2 Designers Amplifier 000000000
Fig.2 Place and agents of Designers Amplifier

Search documents

Edit Ontology J !
ocuments

among words

4 =
- >
O \CD/% Organization

03 0000o0ooooOoooOooooooo
Fig.3 Relations among designer, ontology and de-
sign informations

ooo0o0oooOoUoooOoOooUOoooDoooOoo
0 Class 0000 Expression 000000000
oooo

3. 0000000 Designers Amplifier

20000000booobooboobbooon
0000oo0oo0o0o0ooo0oooooooooo
ooooo0ooooooOoooUoooooooooo
000000000 DesignersAmplifier 000 00
goobooboooboooobooobooobobooo

000000o00oo0Ooo0ooOoooooooo
pgoobooboobobobobobobooboboo
gobooboobboobbobooboobboboo
oo0oooooo0oO0oO0bo0ooooooOoooo
0oooooooooooOooooooooooo



goooooooooooobooooobooooooo
Document

Ontology result |7

Organized
, documents
H 8 8 Designer
Documepts

Word weight

Word
simirality

Colocation
Data
Write documents

Edit ontology

04 0O0000O0O0O0ODOOOOO
Fig.4 A set of document organization agents

0000 4 000D0o0oDoo

3.1 Desigenrs Amplifier 0000000
oood

Designers Amplifier 00 2 0000000000
goooooboboooboobooooobooooog
00oooooo0ooOoooOo0ooOoooOoooo
ooo

goboooobobboboobbboooboo
00o0o0oo0ooooooooooooooooooo
ooooooooOoooOoooU0ooooooooo
gooboobooooboboboobobooboo
gobooooobobboooobobboboo
00oooO0oo0ooo0ooooooooooooo
goboooboooboobo

Designers Amplifier 0000000000000
00000000000 ooOoooooOoooooo
ooooo0ooooo0OoooUoOoooooOoooo
gooooboobobboboobobboooo
00000oooo0oooo0ooooooooooo
o0o0o0oOoooooooooooo

gbobooboobobboboooboobooboo
goobobobbooboobooboboboboooo
000oo0oo0ooOoooo0ooooooooo
ogooooo

goboooobooboboobobobobooo
o0o0ooooOooooOoooo0ooooooooo
0000000 oO0ooOOo0ooOOooOoUoOOB)LoOoo
goobooobooboo

3.2 Designers Amplifier 000000000
gobooboooboobooboboboooo

o300000oopoobooboooboooooooo
goooooocoooooooboooooboooobooo
goooooocooooooobcOoooooooboo
gooooooooooooooooooboobooo
gobooooocoooooooboOooooooooboo
goooooocooooooooOoooooooboboo
gooooooooooooobooooooobobooboo
goooooOoooooooooooooooobooo
gooooooooooooooOooooooboboboo
ooo

0400000000000DO0D0O0DODODO
goooooocoooooooboOoOoooooboboboo
gooooooooooooobooboOooooooonn
gooooooOooooooboboOoooooboobooo
gobooboooooooooooooooooboboo
goooooocoooooooOoobooooobooboo
gbooooooooooooooooooooobooDo
gooooooooooooboo

ooooboooOoooooboOooboooobobooooDo
gooooooboooooooboboooooooboo

3.2.1 0O0OO0OOO0OO0OOOOOOOOO

goboooobobobobooooobobooo
O0o0o0ooOoooooooouo (Expression) OO
gboooooooooooooboOoooooobooboo
gooboooboobobbooooboobbboo
gpoobooboobooobooobooobooboobobooo
gooooooooooooooboOooooobobooo
goooobooboobboboobobboboo
goboooboobobooobooboboobooboo
goooooooooooooocoooo

3.2.2 00OOOOOOOOOOOOOO

ooooobooooooooooboooooooo
poboooodo20b0b00b0o0ooboobboo
gobooobooboobboboobbobooboo
goooooocoooooooboOoooooobooo
gooboooboobobbobooboboboooo

0000DO0O00OD0deDDODOOOODO w,w' O
0000D0000000000 loe(d, w),loc(d,w') O
000d000000 w,w' 0000



00000000000 ’95/xx Vol. J78-B-I No. xx

m(w,1,w',1")

we=¥ %

d l€loc(d,w),l’Eloc(d,w’)

gooboOoo00O MOOODOODODODOOO
m(w,,bw',l') 000 w,' 000 LI DO000ODO
Oo0oOoO0o0ooooobooboboooooog mog
U000 locO0O0O0D(0D!I0O0D0D0wOOOOO)
goboooboobobooooo

m(w,l,w',l') =
(w,byw, 1) {(w—”—myw
00000000000000000000000
0000000D0000000

3.2.3 0O0OOOOOOOOOOOOO

000o0o0ooooo0o0ooOOodooooooooo
00000000000 [2l00000000OD0OO
goooooOoooboOooooooooooooog
000000000000 tf (term frequency) OO
000000000000 000D0O00 wudf (inverse
term frequency) 0000000000 0OOOODO

tfaw - tdfq

00004, 000 d000000w 000000
Wdfy 00000 DO0O0O000 wOOOOOO0OO
Oo000O00Wfy 0000000000000

tdfy = log(N/n.)

goooNODOOO DOOOOOO0OO,n, ODOO
wO0OO0OO0O000000

3.2.4 0O0O0OOOOOOOOOCOO

oooooooooooOoooooooooooo
goocooooooooooOooooooooooo
gooooooboooo2000000oDOb0OboO
0000000000000y 0ooooouoo
oooo,2)00ooo0oooooooooooo
goooooooooooooboOoooooobooboo
goooooooooooooboOoooooboobooboo
goooooooooooobobooooooo

L.000o0ocooooo

ooboooooooooooooboooooooon
gooooobooooooooboOoooooboboboo
gooooooooooooOooOooooooobooo
000 Q (DwlDODwOOOOOO1,wOOO
oooUoobo)b0oOoUoooOooOooOOoOO

4

0 (Il =1 > 10)
(I1=1'| <= 10)

> Qu-M,(M,00000 MOD »w00O0D)

0QUi00o0oooooooooooocboooOboon
gooooooooooooooooooboooDo
goooooooooooooboOooooooboobooo
oooooooooodouooon
0oo00oooo(obOoUoDUDUOOUOo
000oo0)v(dOOODUODODOODDOODOOO
oooooooooooon

2000000000000

0000000000000000000000
0000000000000 000O0000000
000000 (Sub Class) 00000000000
00000000000000000000 WOoo
00000000 ¢ 00000000000000
sub(c)(ce C) 00000 COO00O0O0O0DOOO

{sub(C), sub o sub(C),...}

Ocooooooocoooooooooooooo
goooooocoooooooboooooooboboo
oooooooooooooooboooo

3.2.5 0O0OOOOOOOOOOOOO

oooooobooooooooboobooooooo
goobooo20000000000000000
goooooobobooboD w,w, OOOODOODO
ooooo M.,,M,, 0000000000000
gboboobooooobooboooooobooboobobooo
gbobobooooobooobooobooboboooo
goooooocooooooobocOoooooobooo
oooood

4. Designers Amplifier 0 0 [

gbooboooobobbobooboboboooo
U000 [3] 00O Designers Amplifier 00000
goooooooooooooboOooooooboo
goboboooooooobooboooboobobo
gooooooboobobobobboboooooobbo
Designers Amplifier 0000000000

1) J0o0ooOoooooooo

2) D0DU000O0DU00OO0O0ODOOUOOOOooOOo

3) JooOooooUooooooooooo
oooooooooo



goooooooooooobooooobooooooo

661 G because you have .. your backpack frame now
has the fitting onit for the seat tubing so you
don 't have everything in this bracket part of the
backpack frane has like a a nmetal clip y’ knowwire
em.. that type of thing

662 H ahha ahha

663 Gy’ know just thin gauge netal that snaps .. a
br oomhandl e hol der

664 H yeah ahha

665 F ohh

666 G any justice here

667 Hand that will live permanently with your
backpack

668 G yeah .. and you can nmeke that wi de enough

669 F and that to be just a holder while you're ( ?)

or part of the integral fastening system

670 Git keeps it attached to your seat tube

671 F at all times .. structural (inaudible) OK
(i naudi bl e)

672 G maybe there's a little hook here that you
fasten after you snap it on just to make sure it
doesn 't cone of f

673 F ahha yeah yeah that sounds

674 Gthen you ..these wires come down here right

Oo300o0
(8) DOOODOO
gooboboOowkoeooooooobooo 2000b00O
go0obdo0obo0o10o0obooobobooooboboo
00000000000 2400 ClassOOOOOOO
Super-Sub Class 0000000000 O0OOOOOO
ooo

4.2 Designers Amplifier 000000000
goooooooa

0 6 O Designers Amplifier 0000000000
0o0o0ooooooo0ooooUooooOooooooo
oooOooooooOoUoOoOoOooUoOoooOoooo
gooboooboobobboboobbobooboo
goboooboobobbobooboooboboo

Class 00000000 OOO Super-sub Class 0 0O
000 (D00D0O0OU0oD)D0DOoDOooOUOoOO

clipon.. clipon
675 X sorry could | interrupt could | ask you to put
the bi ke on the tabl e when you're tal king specifically

about the bike

676 G sure yeah

677 X OK sorry to interrupt

678 Gso .. clip on those tubes and that pivoting
over here

679 H nm mm

680 H and they actually don’t have to pivot there ..

and it rocks up .. and clicks in

O0s5 O0000000O000O0O00O0O00O0O00D
Fig.5 Protocols of the bicycle rack design experi-
ment

4.1 0J000O0O0OOOODOO0OOO0OO0OOOO

ogoooooooos3soUooo(ouoooo
0000oO00O0)0ooDoOoUoDoOOoDoOOoUDOOoDOoOO
gooooooooooooooOooobooobooOoo
ooooo(oi000)0000O0oOooooOOoO
0000 (backpack) DO 0OODOUOODOOOOOOO
gooooooooooooboboOooooooboo
UsbOo0O0o0oocoooooooooboooooobo
oooooooooooon

1) 00000oooo
2) D0O0D0OO0OOOO

3) Doooooo

4) DO00O0ODOOOOOoOoOO
5) 0000000000000

6) DOoOOoUoooooo

7) D000O0o0OO0oOO0ooO0ooUoOooOOooOoDOo

A~ N~ N~~~

goooooooooobboooooboobooo
oooooooooOoooooobobooooooon
0000 cipO00000 clip000000Ocost0O00O
0 (D000 money) 000D 0ODOODOODODO

4.3 Designers Amplifier 000000000
oooooooocoooooooo

O 6 O Designers Amplifier 0000000000
goboooooooooobooboobooooobooo
000000 0o0o0oo0ooooU (cip)0000oo
gobobooooboobooobooooboobbobooo
gboooobooboobooobooboobboobooo
gooobooobooobooobboooooobooon
gobooboooobbobooboboboboo
gobobooooooobooooooobooooboooo
gooooboobobboboooobboboo
gobooobooobobbobooboboboboo
goboooooooobooboooooboboobo
gobooooobobobooobooobooooboo
00000000 dip0 0000000000 clipd
goooboooooobooobooooobooooboooo
goboooooboooobooboboboobboooooo
JodooooooooooUoo cdip0oooonO
oooooood

4.4 0000CO

Oroo00O0O0b0O0OO0OO0OO0O0O0OOOO0O0O0bCO0OO
000000 cip000000000O0O00O0CDOO

5



00000000000 ’95/xx Vol. J78-B-I No. xx

" Bookmarks i Location: [http://a-wi.aist-nara ac p docs people/ motoyut/ kigorumir v projecty trigh/ home/ usera main html

gl

foroject/trfeh/ doc/ trfeshc thtml (0.394849309260035)
Aproject/ trfeh/ dac/ trfehcb html 0. 295236398482001) ,j
~/project/ trieh/ doc/ trfgherhtml 0.290623686816335)
/project/trfeh/doc/ trfghay.htrml (0.145800384690225)
/project/trfeh/ doc/ trfehcf htral 10.118478210795329)
oroject/trfeh/ doc/ trfehab html (0.115069212631647)
Aproject/ trfehd dac/ trfehedhtml ©0.100201176493042)
./ project/ trieh/ doc/ trfghbo.htrol 00905510418458463)
./ project/trfeh/doc/ trfshbt htrl 0.0852606346050232)
/project/trfeh/ doc/ trfehbe.htrnl §0.0774175211995032)
‘project/trfeh/ doc/ trfehcs hitrl {0.0T3767678413453) =

—

Arraiectf trfehd doe d trfahe o hbeel (1 O0TARARPRARTANAARY

661 G because you have . . your backpack framel
backpack frame backpack frame [ now has the
fitting on it for the seat tubing so you don 't have everything in
thiz bracket! bracket bracket I) part of the backpack frame
backpack frame | backpack frame I) has like aa
retal elipl  metal clip I) w'know wire( wirs [ em . . that type of

thingl _thing [}
662 H: ahha shha

663 G y'know just thin gause! gauge I) metalt metal [} that
snapl shap ). . a broomhandle holdert

brogmhandle holder i
Gd H:: veah ghha
665 Fi ohh
B66 G any justice here
667 H: and that will live permanently with your backpack( |
backpack [» .
G638 Giyesh . and you can make that wide( wide [ e L‘:g‘
669 Fi: and that to be just 2 holder( holder [} while v
part of the intesral fastening systemf T
inteeral fastenine system |) User: -,

670 G it keeps it attached to your seat tube{  seat

671 F: at all times . . structural( Mp (inay Expression
(inaudible} P

ag. clip

=lip

.~/ project/trfegh/ doc/ trfghbh.htrnl @ 8388124 9468563} 2 wserAmA O — T
./ project/trfzh/ doc/ trfghee.html (0.740285683468623)
7 Droje ot/ trizh/ doc trfzhows il (0.57084 3954008404 | antolagy | [ozument MIES ] [ise |

vercentie S front wheel

el
—ille wheelbackpack strd

S
AR @)

672 Gt maybe there's alittle hooki _little hook |1 h
you fasten after you gnapl shap I) it on just to make s Slat:
doesn 't come off{ _come off |}

Add new slot

|cost | maney

' o
Sanving

[=F [#pplet ontologyeditor running e ———

673 Fi: ahha veah veah that sounds
FA (3 e e thaca wival s B anmme Ao hee  DONe Eance\l Hide Delelel ShanuhEIassl ShowSuperClass Shnw&l\ﬁuh[ﬁ\assesl ArrangeElassTleel Salecll Llnselacll

0 6 Designers Amplifier 1000000000
Fig.6 Browser of Designers Amplifier

00000000 cdip00000D0D0O0DODOOOOO
003220000000000000000000
O000ooOo0o0oooooOcdipoooooono
00000000000000 wire,strap,little hook
goooboobooooboobooooobooobooo
oo0ooo0ooooOoOoooUooooooOoooo
ogoogooo

4.5 (O0O0OO0OOCOOOOOOOOOOOCOCOOO

obooooootooooooooboooooooo
goooooooooooooboOooooobobooboo
oooooog

ooboooboocoooooooocboooooooo
gooooooooooooobooooooooobo
goooooooOoooooooooooDbOoooo
oooooOoooOoooo(@ooopoooo)ooo
goooooooooooooboooooooooo

00000000 wnix O less 0000 ODOOOOO
gobooboooobuoobooboobog
goboooobooooo

1. OO00O0OOo100

2. 0000000 O0OoooooOboOoooOooad
goooooooooooooooooed7OOOO

3. d0oOoobooooooo 3gd
O000O00less0O00000O010000000O
gobooooboobobooobuoo 3sbooboo
gobooboo0ooobboOobOooboboboboo
000oUoooooo0ooooouooooooon O
O00ooooboOobOobOog strapd0O00O0oogonO
0000000000000 (clip,screw,bracket) O
000002)000000000000O00OO00OO0
0000oU0o0oooooos3)0ooooooouoo
goobooObOO0O0oO0 sg400b0000O0obOoOoo



goooooooooooobooooobooooooo

frane 10.9 rigidity 1.9
bag 10.0 rotate 1.8
pack 5.6 belt 1.7
thing 5.0 structural 1.7
bi ke 5.0 narrow 1.6
wire 2.6 bracket 1.6
outside 2.4 pivot 1.6
strap 2.4 click 1.6
back 2.4 rock up 1.6
slip 2.3 cover 1.5
tube 2.2 seat tube 1.4
snap 2.0 rack 1.4

cone off 2.0 wi de 1.2

little hook 2.0 original 1.1
connectors 2.0 integral fastening system1.1
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Fig.7 The colocation of a word ’clip’
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