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A comparative analyses of two function modeling: input-output approach and verb-noun phrase approach
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For modeling synthesis process, it is necessary to deal with specification, designer’s intention, and
so on. Therefore, function modeling plays a crucial role in model of synthesis. There are two
major function modeling approach. One is input-output approach and the other is verb-noun
phrase approach. In this paper, we compare these two approach based on the two design support
system. DIICAD-Entwurf is a system based on input-output approach and FBS modeler is based
on verb-noun phrase approach. We compare these two systems with example of robot gripper
design and discuss each advantages and drawbacks.
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Fig. 1: Design result of FBS modeler
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Fig. 2: Function decomposition in DIICAD-Entwurf

effective line

effective space

Fig. 3: Embodiment in DIICAD-Entwurf
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Tab. 3: Comparison of the approach of FBS modeler and DIICAD-Entwurf
(a) Comparison of representation for design stage

System
Design Stage

FBS modeler

DIICAD-Entwurf

Levell Function requirements

Verb-noun approach

Verb-noun approach

Level2 Function

Verb-noun approach
(Function prototype knowledge)

Verb-noun approach and
input-output approach

Level3 Physical principle

Physical feature
(Qualitative reasoning system)

Solution pattern
(Mathematical equation)

Level4 Embodiment

Effective Geometry

(b) Comparison of computational support capability

Problem Solution Presentation Evaluation
Specification Finding
FBS | DIICAD | FBS | DIICAD | FBS | DIICAD | FBS | DIICAD

Requirement - - - O - O - -
Function O O O O O O O O
Principle - O O O O O 0 O
Effective Geometry - 0 - 0 - O - O
Geometry O 0 O 0 0 O - O

O :Support, O :Manual, O :Support by using KIEF system, —No modeling method

User'srequirement

@

| Verb-noun Function |

I/O Function

(4)

v 5)

| Physical Principle |

Fig. 4: Function Design Flow based on the combinational
usage of the two function representation
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