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Concept Forming Method using Inquiry Process
Based on Diverted Subsumption Architecture

Norryukt Kusairo™ 12 and Yukio Ousawaf?2

Design meeting is a very important process for concept forming of product design or system
design. However, the meeting is not managed efficiently. About 90 percent of time is spent
useless for the mediation of the entanglement owing to misunderstanding premises of opinions.
For improving the efficiency of the meeting, inquiry based concept forming method for design
meeting, is proposed in this paper. The capability of improving the efficiency of concept
forming has been evaluated both quantitatively and qualitatively in the design meeting about
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a residential controller.
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Fig.1 Schema of requirements.
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Fig.2 Discussion step in design meeting.
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Fig.3 Outline of the proposed method.
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Table 1 Inquiries for interaction control.

oooo O

oo

Enablement What allows you to measure

distance?

Method Generation How can we keep it from slip-

ping?

Proposal Can we use a wheel instead of

a pulley?

oo

Interpretation Will it slip a lot?

Procedural How does a clock work?

Causal Antecedent Why is it spinning faster?

Causal Consequence ‘What happened when you
pressed it?

Rational/Functional | What are the magnets used for?

Expectational Why is the wheel not spinning?
oo

Scenario Creation

What if the device was used on
child?

What can we do with magnets?

Ideation
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Fig.4 Process model on the subsumption architecture.
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Fig.5 Process model - detail.
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Fig.6 Algorithm for interaction control with inquiry.
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Fig.7 Example for interaction control with inquiry.

oooobooooooooooobooobooonoooon
ooooboooooooooooobooboooooo
oobooooooooooooooobbooooboo

3. O O

3.1 000000000
000000D00000D00000000 2000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000 8@
001 00010000000000000
002 00020000000000000000
0000000000000 2000000000
000000000000000000000000
000D0000D00000D000000000000
00000000 1000000000000000
000000000000000000 1000 20
00000000 20000000020000000
0000000000000000004000M0
00000000000 2000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000002000000000000000000
000000000000000000000000
oooo
(1) 0OOOoO
e 0000D00O0DO0D0DNODNOODOD
0000000000000000000
oooo
e 0000000D0D00D0OOODODN



1324

ooooOooHMIDOODO 2000001

ooooooooo

goboooooboooobooooo
(2) 0DOODODODOOOOOOOOOOOOOOOO

oono

0000010000 6)00000000O0ODOO

gbobobobobooboooboooobobobo

3.2 OD0O0OOO0OO0OO0O0O0O0OO0OO0O

gooooo

000D00O0KeyGraph?Y 00OO00O0O

O0000O0OKeyGraph OOOOOO0OOOOO0OOO
goboooooboooooobocooooooooao
(1) DOOOOOOOOODOUOOOUOOUOOOOO

OXR:

—BRRECRESIRELRE-BHRISEPIIA—F, K2
PR3k, A8 —ryMI BRSO, FEERORTE(BA%D
BAISH  WROBEEERGE) . #EETHERICBET 57F/ AR,
BN SDMBAT T OREOY—ERERITHEN T RE,

@52
BAUL BRI

08

2272 BT HRER 22U3HHSE R

osse

ooooooOoboooooooo

Fig.8 Home controller and panel.
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Basic setup of the experiments.
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Table 3 Capability comparison between teams.
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Table 5 Number of idea and concept.
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Table 6 Quality of idea and concept.
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Fig.9 Discussion process (short) on legacy method.
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Fig.10 Discussion process (long) on legacy method.
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Fig.11 Discussion process on proposed method.
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Fig. 16 Concept forming process through mutation.
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