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Fundamental Plot for a Designer Support Environment
based on Abduction

Yoshiki SHIMOMURA, Masaharu YOSHIOKA, Hideaki TAKEDA
and Tetsuo TOMIYAMA

This paper describes a new design support system that supports conceptual or creative design by
dynamically integrating knowledge in different design domains. We argue that abduction for
integrating theories can be a basic principle to formalize such design processes. Based on this
principle, we propose Universal Abduction Studio, a design environment in which designers combine
different theories to arrive at better design. In this new approach to computational support of
conceptual design, the system should offer various types of abductive reasoning from which designers
can select an interesting design method. We also discuss technologies to implement UAS and in this
paper we propose to use analogical reasoning as abductive reasoning to discover relationships
between knowledge from different sources. We demonstrate that a prototype system can discover a
new idea in a design example taken from a real design activity.
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Fig. 1: Basic Concept of the UAS

Tru =, NOFMRREE LR D678 A
A=A LD—DTHDHEBZZHINTND., Thrd—
\ZEDRAEEE, HDONE (F—Fy MER (2B
DARINDT AT T %, TOHREF TR DR (X
—REEER) & OIS E, R—AERO B E
H—7 sy MEBITEES S5 2 L TEST LD THD
W, F7pbhb, ZOT7Fr Y —OEfRT I E ok
RCETARERRRET DT O DGR DA T = AL L
LTHWD Z ERAMRECH D, £ TARFAETIE, 7
T u O K DHERRIA AAT O T d D ATk H]
DFELIMERIEI, Al E T AEEERIOXIRR A
FANDZ L a2E2D. O, EEERROFA & 1%
KA o ARSI DX ISRHRIZEE S N HRROZ
PUZ L VEBIT 2 HDET 5.

31HiIT, UASIFEROHRAEY 2— Va2 H
THZEmRAT CORFRRRETE Y 2—VDMT D
TIRREMEDE DS, UAS (2B 57 1 U—0fEE
WIS 5. 20K, HRRCAEY 22—/ Z &I
PRHEDOFE I 2 5D C, ZORAE ST DR
FOPEADWE L 70D, BIZIE, HEROAAEE Fo
BN ERIR L7 a0 Po—%1T ) 3EmkT 77 7
W, N—VOBMARI LT e o—2175
IR L — VBRI C R S 2 T U e B 70,

SIBIT, FRGR SN LTI o7
| il & i Ry et o1 Nl s 3 N5 T Y e N N s Y
KU CThRk% 2287 /WIS S HRRODIRIEZAT 5 Wiy
b5, UbEOZ L%#EETH L, UAS (28T D5k
FIFHDOA A= 32D L 912705, K 212N,
JEHENIALE T DFEH D H D HREERO A K. &
Tebb—o0FEMIY, & DHFREREI DM EE S
WheaZT. WIS, FRFEER D LA ET 2884
DBEDS, FIR & FERZAEODT Dl 2 DET VAR,
#l % DHFERIZNENOET IV HIAFHEL TN 5.



Ty a kTS

=L
X o

B PR BRI 0 BH %

analogical
model 2 relation

knowledge_ 5 <

model 1

knowledge|

t 17

’\escription
.

description format 3

description format 1

Fig. 2 : Conceptual Image of Universal Knowledge Integration
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Fig. 3 : Design Flow in the UAS
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