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Engineering
P4: Interpretation with obstacles: a chemical and a

medical case study revisited
Dr. Herbert Ruefer, National University of San
Marcos

This presentation presents two case studies.
The first is the optimization of chemical reactions to
reduce the emission of NOx. There are relatively few
applications in the field of Chemical Engineering.
¢ An 18-level column in the orthogonal array Ls4
to assign 18 different chemical promoters of
the reaction along with other control factors.
¢ The signal-to-noise ratio of the Multiple
Operating Window was applied. This S/N is to
minimize the unwanted reaction rate of under-
reaction or over-reactions and to maximize the
multiple objective reactions, simultaneously to
eliminate NOx.
e As far as I know, this is the first application
of the Multiple Operating Window.

The second is the application of the MT method for
patient monitoring in cardiac incision surgery using
a cardiopulmonary machine. MT Application in
Medical Engineering is welcome.

e With 27 items or characteristics, the abnormal
group was 22 patients with fatal results, and
the other 758 patients were normal.

e The result of discrimination was not
acceptable. One common reason for a poor
discrimination is that abnormal samples
contaminated the normal group.

e Nine patients from the normal group were
moved to the abnormal group, including those
who were not fatal but had a particularly long
operation time and a more significant than
usual amount of blood loss.

¢ Discrimination was significantly improved
when nine patients were transferred from the
normal group to the abnormal group.

e When the discrimination is poor, it is good to
apply technical insights to improve the
discrimination power.

Solid applications of Robust Optimization for
Chemical Engineering and MTS for Medical
Engineering deserve this award.
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Mahalanobis Taguchi Excellence Award

P5 Earthquake prediction using GPS-based Control
Station data and MT method

Shoichi Teshima, AngleTry Associates

Earthquake prediction is a challenging topic. This
paper was presented at the conference in Japan, but
it has a significant value in disseminating to outside
of Japan. If we can accurately predict massive
earthquakes, we can reduce enormous social losses,
billions of USD.

This study confirms the applicability of MTS as a
method for earthquake prediction. We look forward
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P6 The CS-T with Characterized Process Sensing
Data as Effective Explanation Factors Tetsuo
Hosokawa, RICOH Co. Ltd.

P9 Approach to creating new Effective Explanation
Factors using the CS-T method and Tree diagram
Makoto Watanabe, RICOH Co. Ltd.

This award goes to two presentations from Ricoh.
Novelty is acknowledged. This presentation on the
folding paper system was given in Japan and is now
being showcased overseas. These two studies
demonstrate the effectiveness of using the CS-T
method through application examples.

o CS-T provides an approach when conventional
robust parameter design may not work due to
the lack of technical knowledge. (Paper Folding
Study)

e CS-T also helps to build knowledge on the
causal relationship. (Application of CS-T with
Tree Diagram for Vapor Deposition Process
Study)

These were accomplished by measuring EEFs, i.e.,
intermediate variables, and by the T-Method to
build a model between the EEFs and the objective
characteristic. This idea is new and we feel CS-T has
a good future.

It is expected to contribute to the efficiency
improvement of the optimal design process in
companies. CS-T applications are still limited in
specific companies. Therefore, understanding of the
concept and its versatility are expected for more
broad applications.

The creation of new approach CS-T Method
deserves this award.
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P12 DFSS of an Induction Machine Designed for
Propulsion of a Hybrid-Electric Vehicle.

Avoki Omekanda, General Motors Global - R&D
Center
A classic well-designed, robust optimization

experiment is demonstrated. This study is an
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excellent example of a very carefully designed
experiment in line with the original idea of Robust
Optimization. Although the title is DFSS, this is an
example of an IOV DFSS project that skips D:
Organizing Requirements and D: Ideating and
Selecting Design Concepts in a full IDDOV DFSS
project.

e The signal-to-noise ratio as the efficiency of
an electric motor. Many noise factors are
taken into account to compound critical
noises. And a proper plan is in place. In
addition to the compounded noise, taking the
angular position as a 31- level noise factor is
profound.

e No.1 of Lis matches the design by Supplier
A, and No.2 of Lis matches Supplier B.
Excellent!

Demonstration of solid robust optimization using
computer simulation with proper ideal function
deserves this award.
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P16: Based on JIS Z 9090 for achievement of
unmanned factories Measurement capability
verification and measurement reliability
improvement activity

Yukihisa Kojitani, YKK Corporation.

Automating measurement and improving accuracy
is an essential theme for any company, as processes
become unmanned, and the company boldly tackled
this issue. This study is a unique research case in
line with the JIS Z9090.

Since the Worker's Skill is not an energy-related
noise factor, it is not suitable for Robust
Optimization. The first L18 failed for this reason.
Then the preliminary noise experiment using L8
was conducted, and noise factors were successfully
compounded. And the second Lis with the
compounded noise was a successfully confirmed
with more than 5 db gain.

Then the author’s team applies JIS Z9090, On-line
Quality Engineering developed by Sr, Genichi
Taguchi, to optimize calibration scheme by
minimizing the sum of the calibration operation cost
and the quality loss by Quality Loss Function.

The figure and discussion of Optimum tolerance in
the process seem to be a fundamental approach.

It is also remarkable that the results have been
successfully applied to three other systems with the
same function, demonstrating a practical read-
across activity. Naturally, the results are
implemented in the company.

It isn't easy to estimate the international
contribution. Still, since ISO has standardized the
Tolerance Design, it would be good to showcase JIS
79090, the online quality engineering, overseas.
Robust Optimization on a measurement system
followed by optimization of the Calibration
scheme and applying the result to three other
similar measurement systems deserves this
award.
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P17: Deriving Welding Conditions of Full-
Penetration Tee Joint for One-Side Single Pass
Welding Fabricated with Laser-Arc Hybrid Welding
Shuichi Tsumura, National Maritime Research
Institute

The novelty of this case study of optimization of
welding conditions is acknowledged.

Significantly, the development of a new laser
technology that combines the heat of the arc with
the laser's heat can lead to faster welding of ships.
It provides support for the contribution of robust
parameter design to the development of new
technologies.

As for the experimental approach, the optimization
is done in the Lo experiment based on the results of
Lis. The defect mode was found in the first .18, and
technical consideration to plan the following L9 to
avoid this defect mode was excellent. It
demonstrates the criticality of thoughtful
consideration is needed to define the factors and
levels in the experimental planning phase. The
response is a Smaller-the-Better response instead of
a dynamic response recommended to the robust
optimization, but it seems to be a realistic
evaluation. Some Smaller-the-Better responses
are more effective than some forcibly defined
Dynamic responses.

To optimize the welding conditions, the welding area
is modeled, and the parameters are extracted. The
selection of response the stress concentration factor
(SCF) shows ingenuity.

The results of the case study can contribute to actual
welding technology.

Application to develop a new manufacturing
technology with unique response characteristic
deserves this award,

Tribute to Dr. Taguchi Award

P19: Learning to Build: The Five Bedrock Skills of
Innovators & Entrepreneurs
Bob Moesta, The Re-Wired Group

This presentation can be recognized as a review of
Taguchi's philosophy and method by those who have

a deep understanding. This paper is a tribute to Dr.

Taguchi and provides a function for specific
guidelines and skills for innovation.

It is not a robust optimization case study report, but
it discusses the need for specific guidelines and
skills for innovation based on an understanding of
Taguchi's method. We think it would be good to have
this kind of research in Japan.

The author's discussion of the supply and the
demand sides throws a wrench into the debate
regarding VOC and QFD in DFSS.

Tribute to Dr. Genichi Taguchi with passion
deserves this award.
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Taguchi Award for Activity in Brazil
P20: Lessons Learned from One Hundred Robust
Engineering Applications

Eduardo Moura, Qualiplus Consulting, Brazil

The author presents 14 lessons learned from his
successes and failures in 35 years of working on
robust engineering projects.

Each lesson learned is illustrated with real-life
examples, making the book very convincing.

One lesson learned is to avoid Classified Attribute
Response, a human scoring system, and another
lesson learned states that Classified Attribute
Response is sometimes practical and valuable.

This presentation is precious for students,
researchers, and engineers who are learning RQE.
We think this presentation and the authors' many
years of work with the Taguchi method in South
America deserve this award.

Taguchi Award for Activity in Malaysia
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The Taguchi Center,

Universiti Teknologi Malaysia (UTM) Razak
Faculty of Technology and Informatics

Taguchi Center Members

Professor Sha’ri Mohd Yusof

Assoc. Prof. Khairur Rijal Jamaludin

Dr. Rozzeta Dolah CEng MIET

Dr. Halim Shar Hamzah

Dr. Faizir Ramlie

Please visit for how it started and what they have
accomplished. It is quit impressive.

Please visit the URL below for how the Taguchi
Center was started and what they have
accomplished.
https'//razak.utm.my/taguchi/about-us/

As far as we know, this is the only organization that
focuses on Taguchi Method within a university.
What they have accomplished and their vision
and mission deserve this award.
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