2022#1H12H

i X @ H : Quantitative Evaluation Enabling to Visualize Design Process for Product Design
Education
(FTA > T O ADEYLERREE 2T 05 D hFHA D BEDZD
D7E BHTRHMIEIZBE 3 5 050)

FAHEE 5 OB

FEEEXEH:
F & HTEMER #% TE BE
Bl & BIIKYE BEFEE BT H
gl & BTN #d% O RAR R

i =1

AL, THA O TOAOWBULERIREE TS, T8y hTFHA L HEDED
DEBHFHMIEZREL, PEENRE LB EZ B TEOEEEZRIEL 2D
DTHD. THA DHETBWTIIEE O FEHAFHE S 135, RENNDERNICT
YA D EHMET A D DASRD ENTNS, BIZHWEINAETH A o, Enk
IREBBREERIAERIZON, REIN TV IO AZEBMICHERTESZ 2N
HE LMD TEETHS. HEEEE L TOTY A > 7O AII3EM &R RELK
NEENDRENNHD. ZOOEE L TOTIA AT 2EEREDO—ENE
BEERTREE T 2121, FL—PEU T4 EEBADWNAERD. FIT, THA IZH
D5V TN—ADBERES AT LT, B A7 EOENLER 2 BTl
D ZEINTELEEDHTE (AHP: Analytic Hierarchy Process) Z A LC, 51 2128
HLERRE T O A EEL - FRBILL, WHEIETAHEHAZIRELTWS, F0 .k
T, THA DEHEI—ADFREENEE Uiz 3 DOEBNSHEEFIZONWT, U1
27O AOuBLEEBRRHMEONEEDEZRIC DN THT DL EHIT, BEOEER
HFHMIEZ A LT, TOFME - FREERIEL TW5.

KwL, 7050 SFHA DEEFICBT T 7O A0 a4 & & B EE
BT 25N DI IZE TH D, NS ORBIZIZ OB ORRBIZE RS EH
MAZ/2TBDOTHD. Ko TARUIEL (T (AEHASYE OFHLELTHY
IMEZE T 5HDERD5ND.



o Rl e D E

2022#1H12H

am X 8 H : Quantitative Evaluation Enabling to Visualize Design Process for Product Design
Education
(FHA 2T ADOABULEFIREE 2708 Y N FHA D HE D8
DE B HFHEXIZ B S05%)

fLHFEE: 9 I

-
A

ETERE i R B
Bk 2%EE R
BTERRR S AR

H
mh mt mt R

=

o

am IR NN, ARG T AU RHER T PR IE 3 (IR ICEEL
TNd. KX DFE BN IEE] Trans. on Electronics, Information and Systems, Vol.140,
No.8, Int. Conf. on Electronics and Software Science 2019/2018, Int. J. of Artificial Life and
Robotics, Vol.18, Issue 3 ZFIZH# S, o7 HMliZ 5T\ 5.

2022 4F 1 A 8 H 14 Bn 5 1 K] 40 701207z o THRHER ST BE T 2 24 hliE s (18

i SCABER) BRI N, fEc OEEGERNMTON, wGREFEOHINC L D+
BEMEONz. SSIGERESK TR, BERBICXDHUCEEL -#EMEIcOEN
BB EFERM L =R, TORENEET LI ENHRTE.

RHEHFL, FEEICKDmCERCHEFRRICAK L TBY, toEFEaT5

WOHND., Ko THRERBOBRIIEHK TH D LRD 5.



2
<
i

1 H: Quantitative Evaluation Enabling to Visualize Design Process for

Product Design Education

(FHA 2T AL EFREE T 2T 050 MY A D HED
DO TE BHIFHIEIZBE 9 55%)

2

% SH R
=g

Design evaluation, especially product design evaluation, used to be performed by
some kind of professions for design authority who has been considered to be famous and well-
established at that relevant fields. Almost all designers, who want to design by themselves,
sometimes had to be obeyed to such professions and design authority, but they had no special
information such as how to improve their design results and/or how to modify theirs into more
acceptable ones by means of decision by such professions and authority. It seems that the
reason is that the evaluation of the design sometimes includes the subjective evaluation of the
evaluation side.

From my own experience, it could be said that there might be a few viewpoints for
evaluation criteria on the evaluation sides. Therefore, if not always, such evaluation criteria
are frequently reflected in the fact that there are differences from case to case. Naturally, there
are things that are sensuously, subjectively, and arbitrarily described as "cool" or "beautiful,”
so we do not intend to deny such so-called instinctive subjectivity. However, "design" should be
an accurate response to the needs of the owners or the market, who actually want or obtain
outputs from design, so design itself is to be decisively different from "art" that pursues pure
beauty and unique expression.

Some kinds of ambiguity in design evaluation that many designers have felt
frequently can be said to be the same at Design Education sites, which means not only design
course of art universities but also how to teach "learning design". The evaluation (judgment of
good or bad) used to be made by the subjective evaluation of the evaluators (sometimes,
teachers) for the design proposal or results which had been made by the learners. In such a
case, evaluation of design sometimes introduced a big difference. Learners' anxiety increases
more and more when they do not know what criteria are employed to determine a good design.
It is clear that such ambiguity contributes to the confusion of learners in designing. Namely,
we have been suffering from existence of ambiguity in design evaluation from the school days
of learning design. We would like to decrease such unnecessary ambiguity in design evaluation.

In order to solve these problems, it is necessary to create a mechanism to evaluate
design quantitatively (in the field of design education to learn design). This is different from
the subjective and instinctive evaluation of beauty (Gudgment of good or bad). The objective in



this research is to create a mechanism that allows any evaluator to obtain the same evaluation
to some extent.

For the sake of construction of quantitative evaluation methods, it is necessary to
trace the relevant process of determining the design and recognize how selection and/or
determination finally produced design goals. For example, by means of clarifying how the
design creator made the design, it should be possible to understand the intention of the
creators namely designers as to how honestly they are responding to their needs.

Based on the previous experience so far, it had been not so important to know and/or
understand why his design has been adopted in the process of design decision nor how this
design proposal has been decided, and so on. The process leading up to completion has been
left unclear, after completion. There was a current situation where it was left unreasonable. It
1s necessary to visualize such a buried and unclear process in order to trace the relevant
process of determining the design and recognize how selection and/or determination finally
produced design goals. We are aiming to visualize the process as an effective way to
quantitatively evaluate the finished design.

We have carried out three practical research examples. From these examples, we
have recognized necessity of some scheme to acquire user’s requirement and tendency of
likeness. Therefore, we have developed a Web-based questionnaire system to provide question
and to obtain answer to/from specified users in order to utilize collaborative design approach.

Collaborative design is a suitable approach to obtain useful and practical results
within a group of people in a relatively short period. Since the design process can involve
complex decision-making variables, traceability and confirmation are very important to
validate the consistency of decision making toward results design. It will be remaining how to
confirm and visualize the designed results in quantitative procedure, although we have
decided to employ Kansei Engineering to achieve a respectable performance of collaborative
design and to apply it to Web system for decision-making.

We will describe our approach and its trial solution to demonstrate consistency in
evaluating product design based on collaboration using the Analytic Hierarchy Process (AHP)-
based calculation for confirmation. And we are sure that we will be able to extend our same
approach and solution about utilization Kansei Engineering-based product design and
Quantitative verification of designed results through AHP methodology to more useful fields
of education not only in product design but also other attractive ones.



