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Background and purpose of research

[ current design development task ]
- The design process and the result are vagueness and a designer asunder individuals.
- It relies on designer's of some old-timers skill and tacit knowledge.
- Old-timer designer and young man's polarization environments
- Decreasing of design quality and man power by absence due to illness, job change, and retirement
(the old-timer designer's group mandatory retirement after ten years)
- There are the common manuals and the flow for the design skill, the improvement
and the solution pattern
l
@ Making partially of design business Black Box
@ Development belonging human that relies on individual's skill
@ Sharing of design skill (tacit knowledge)

—1I want to do high design production and the development of
the transparency and reproducibility.



Commodity and project design researches in the past
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Approach of research

- Business arrangement and inventory by quantifying and seeing [eru] making
about design business

- Proposal of the process model by whom engineered method is taken

- Plan comparison of effect verification of — sales performance and questionnaire
evaluation of designer and developer
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Approach of research

[@D concept stage ]
[ AHP application ]

The 1st process: Layered structure chart making
"Design concept" is quantified by using AHP.
(production and evaluation item of design concept = design)

A\ 4

The 2nd process: Decision of important evaluation item
The directionality of the design is examined according to the
quantified axis.

A\ 4

The 3rd process: Overall judgement
The problem of the design item with a low evaluation is
quantified.

v

[ design production stage ]
[ TRIZ application ]

The 4th process: Problem solution
TRIZ is used, and a past case and it solves it.
It is easy to understand more than so far from sharing and
making to the pattern.
The design production is possible.

The mutually exclusive dichotomy problem
occurs without fail.
Ex . Design element and area X volume of
information
The number of color X specification (cost)
Every trend X receiving and its own rule
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@D The evaluation item and the problem are
quantified with AHP.

—(®2 The problem is solved with TRIZ.




Development case: Long seller set commodity design renewal

[ procedure ]
[@D concept stage ]

The Ist process:The sales budget has been achieved with the above-mentioned commodity in the past of (D.
It is hearing in the old-timer designer (two people) as for the design evaluation item (concept).

The Ist process: 2 The element that becomes the evaluation item of the design is clarified, and consolidated in
nine.

The 2nd process: (3 Weight it by the old-timer about nine elements (priority level).

The 2nd process: @ Design production of young man designer based on the above-mentioned

[@ design production stage ]

The 2nd process: ® The consensus building ..design idea.. is evaluated on among the developers.

The 3rd process: ® The item with a low evaluation and the occurring design problem are quantified, and the
improvement item is decided.

The 3rd process: (7) The design problem with a low evaluation is solved and the improvement idea is
produced.

—Sending manuscripts to a printing office design completion



[ concept stage ]JThe 1st process

It is hearing in the old—timer designer (two people) who is achieving procedure (1)— sales.
23 The element that becomes the axis of — design is clarified and consolidating — is
evaluated to nine.

The long seller hit can be expected.
Selection of design idea
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[ concept stage ]JThe 1st process

Weight of evaluation
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—Importance and four high ranks of the design concept
(DMatch of B lovely and @) trends of impact and (7)* and commerce material and designs
The design production is done according to [deari] and the axis.
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[@D concept stage JThe 2nd process

Procedures @)-®) — It produces the design based on weight.— AHP evaluation
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— The image is an image to the end.

It is different from an actual commodity.
idea B

9 — Three—kind single—unit commodity



[@D concept stage JThe 3rd process

The consensus building ..design idea.. is evaluated on among the developers procedure ®.

Evaluation of each design idea
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—(C idea became and the evaluations became high results most.




[@D concept stage JThe 3rd process

The consensus building ..design idea.. is evaluated on among the developers procedure ®.

A-C idea of important high rank 4 item each score
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1st place impact2nd place * is 3rd place trend 4th place quotient
lovely. material and design.

—(C idea became in most items in nine concepts and the evaluations became high results most.
However, when the evaluation (importance and four design concept high ranks) was seen, the
evaluation of C idea became a low result by the item of the match of the 1st place impact, the
4th place quotient material, and the design.

Therefore, it can be said that it is a design item with room for improvement for this 1st place
impact, the 4th place quotient material, and the item of the match of the design.
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[@ concept stage JThe 3rd process — The 4th process
The consensus building ..design idea.. is evaluated on among the developers procedure ®.

The improvement rough is made based on C idea with the highest evaluation.

(DDesign problem that became clear [de]

It squeezes it to the improvement of 1st place "Impact".

—"Harmony of the color" occurs and deterioration and the contradiction problem occur.
(design problem that occurs in this area by this case and our design development)

(2The problem is solved with TRIZ (design version contradiction matrix and invention
P g
principle).

(invention principle and contradiction matrix of TRI1Z)
There is a constant law in 400,000 patent technologies and the same principle is used

many times exceeding industry and the age.
—The quotient material, the component, and the design rule are effective also for the

solution of the problem of a constant our commodity design.
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[® design production stage ]

The 4th process

Production of Procedure (7 improvement idea

[ design version TRIZ ]The parameter is consolidated in 11.
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[@ design production stage ]
The 4th process

Production of procedure 7)
Improvement idea

Design version TRIZ
[ contradiction matrix ]

Reference :

Problem settlement plan of similar
item to “Harmony of color” and
“Impact”
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[® design production stage ]
The 4th process

Production of procedure (7 improvement idea

Design version TRIZ
[ contradiction matrix ]

[ design version invention principle ]
—14, 3, 7,12, 28, 15, 22, 17,
Correspondence

Based on the prototype of TRIZ
*General design theory

‘Design law

Visual effects

Man’s intention and psychology action
*Our design rule

The parameter of TRIZ is belonging made for the design
the application by the ratio idea.

(The reference literature has been described to the last
slide. )
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Future tasks

» Desirable Result

Proposal and result of process model at level that can be operated by business

» Future Tasks
@DAHP

It was possible to say much for accuracy or more by matching the vector by using
"Consensus building method —FD method of weight" of each evaluator of the design
concept. However, being not able to solve vagueness by the individual variation of the
previous work etc. becomes future tasks.

@TRIZ

It is not so, divides from suitable "Commodity design & design problem”, and the point
where the ascertainment is necessary becomes future tasks though TRIZ is applied at an
actual commodity design production stage and the effect is verified.
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Reference literature

‘lllustration TRIZ  lkuo Yamada

Design and Sensibility Katsuo Inoue

*Basic of mathematical principle sensibility engineering Shinya Nagasawa
‘Introduction of operations research for problem solving Eizou Takai
Game sense decision making method

Design Rules Index William Lindwell

- Analysis of "The consumer's preference and dislike" concerning shampoo bottle as package design
(2006 Kyou Toyoguchi)

Concept of commodity concept Tomihiro Katayama

- Essence of target costing and product development Koji Yamamoto
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