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To All People around the World,

We thank you very much for your enormous support for our recovery and
reconstruction in the areas devastated by the 2011 Tohoku Earthquake and Tsunami.
Although we still experience many difficult days, going through this hardship has
allowed us to discover new ways to strengthen bonds that invigorate our attitude
toward reconstruction and revival.

In this situation, the automotive industry has largely been considered a major center
of economic opportunity because of its economic impact. All over the Tohoku region
but especially in Miyagi prefecture, the expectation for the automotive industry is
enormous. Emblematic of this expectation is the recent startup of the Toyota Motor
East Corporation.

Our project the “Strategic Regional Innovation Support Program” supported by
MEXT (Ministry of Education, Culture, Sports, Science and Technology) kicked off in
July 2012 in order to realize the reconstruction and revival of Tohoku, through the
development of new products and system by the collaborative efforts of industry,
academia and government. This collaboration is primarily based on the strong and
diverse R&D at Tohoku University, a leader in domestic and international education.

As a research-oriented university, Tohoku University has been involved in a number
of collaborative efforts with big business but less so with smaller, local businesses.
As one might assume, the importance of developing local businesses is of the highest
order. Since June 2012, we have held a wide variety of events: Research information
session for local business people, over thirty lectures for manpower training, more
than forty laboratory tours for local business people, our researchers were invited to
tour local companies, and poster presentations by all laboratories which joined in this
project. These events broke down the borders separating the university from
local businesses and as a result a number of new collaborations have begun to bloom.

We also understand that there are many leaders who are trying a variety of
challenges to realize both global and local innovations in next generation
automobiles. We are very happy to organize an international symposium on
global/local innovations for next generation automobiles by inviting such worldwide
leaders and design a variety of ways to realize global/local innovations in next
generation automobiles. We have to emphasize that many local companies
greatly contribute to this symposium in addition to leading laboratories in Tohoku
University. We sincerely hope that this symposium provides opportunities to
deepen our friendship and promote reconstruction and revival of Tohoku Area
through a variety of challenges for the innovations in next generation automobiles.

Katsuto Nakatsuka, Project Director

Akira Miyamoto, Chairman of Research Promotion Committee



Contact

Project Office

Intelligent Cosmos Research Institute Corporation
Next Generation Automobiles Division

Address:
Miyagi Fukko Park, 3-4-1 Sakuragi, Tagajo, Miyagi, JAPAN 985-8589
Phone: +81(JAPAN)-22-352-7462  Fax: +81-22-352-7463

Research Promotion Committee

Miyamoto Laboratory
New Industry Creation Hatchery Center, Tohoku University

Address:

403 NICHeII, 6-6-10, Aoba, Aramaki, Aoba, Sendai, Miyagi, JAPAN 980-8579

Phone: +81-22-795-7233 FAX: +81-22-795-7235
E-mail: ¢_innovation@aki.niche.tohoku.ac.jp

Please visit our official website for details of the project;
Www.miyagicar.com

If you have any inquiry, please contact the laboratories and companies
directly. And please don’t hesitate to contact the Research Promotion
Committee to refer which of them may help you.



International Conference
“Global/Local Innovations for Next Generation Automobiles”

Part1: Program of Special Session of Tenth
International Conference on Fluid Dynamics (ICFD2013)
0S5: “Global/Local Innovations for Next Generation Automobiles”
Organizers: A. Miyamoto (Tohoku University)

P. Kapsa (Ecole Central de Lyon)

*Date*: November 25(Mon) — 27(Wed), 2013
*Conference Site*: Sendai International Center, Sendai, Japan

November 25(Mon)

12:00-12:50 Session OS5 Lunch Meeting (Sakura 1)
13:00-13:10 0S5 Session Opening

Akira Miyamoto and Philipe Kapsa
0S5-1 Convergence of Transportation and Energy in the Future
13:10-13:50  Mark C. Williams (URS, USA)
0S5-2 Research and development of fully automated vehicles
13:50-14:30 Keiji Aoki (Japan Automobile Research Institute, Japan)
0S5-3 Human Factor Research Using a Driving Simulator
14:30-15:10 Kimihiko Nakano (The University of Tokyo, Japan)
15:10-15:30 BREAK
0S5-4 Vehicle Innovations Bring Regional Community into the New Age
15:30-16:10 — Fuel Cell Vehicle and Hydrogen Move to the 2015 Introduction —

Katsuhiko Hirose (Toyota Motor Corporation, Japan)
0S5-5 Research and Development of Transport Simulation
16:10-16:50 Alexandre Torday (Transport Simulation Systems Pty Ltd., Australia)
0S5-6 NDT-Innovations in The Automotive Industrial Sector
16:50-17:30 And To Light-Weight Materials

Gerd Dobmann (Fraunhofer-1ZFP, Germany)
0S5-7 Compact-Sizing of Optical Topography Technology (NIRS)
17:30-18:00 Kiyoshi Hasegawa (Hitachi, Ltd., Japan)
19:00-21:00 0S5 Session Dinner Party

At Westin Hotel 25tk Floor TSUKI
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9:00-12:00

12:00-12:50

13:00-14:30

0S5-8
14:30-15:00

0S5-9

15:00-15:40

0S5-10

15:40-16:20

16:20-16:30

0S5-11
16:30-17:10

0S55-12
17:10-17:50

18:00-20:30

0S5-13
9:00-9:30

0S5-14
9:30-10:00

November 26(Tue)
Short Oral Presentations of Poster - Part 1
(BREAK 10min)

Short Oral Presentations of Poster - Part 2

Session OS5 Lunch Meeting (Sakura 1)

Poster Presentations

Understanding the Triple Helix Model and the Finance of Innovation:
Implications for Japan
Masato Hisatake (Tohoku University, Japan)

Understanding the Triple Helix Model and the Finance of Innovation
Erik P. M. Vermeulen (Tilburg University, The Netherlands)

Innovation, University Entrepreneurship and the Role of Triple Helix
Shigeo Kagami (The University of Tokyo, Japan)

BREAK

Can Functional Brain Imaging Prompt Innovations in Next-generation
Automobiles?
Ryuta Kawashima (Tohoku University, Japan)

Alzheimer’s disease: from pathology to therapeutics
Takeshi Iwatsubo (The University of Tokyo, Japan)

ICFD Banquet at SAKURA

November 27(Wed)

The Japanese Next Generation Vehicle Strategy: A Successful Strategy to
Achieve CO2 Emission Reduction and Global Green Vehicle Leadership
Noriko Behling (Author, USA)

NHs-DeNOx Performance of the Composite [Fe-Beta + Fe(Mn)MCM-48]
Catalyst: Combining SCR Activity and NHs Oxidation Activity for NHs Slip
Removal

Alexandr Yu. Stakheev, Dmitry A. Bokarev, Alina I. Mytareva (N. D.
Zelinsky Institute of Organic Chemistry, Russia), Rajesh Kumar Parsapur
and Parasuraman Selvam (Indian Institute of Technology Madras, India)
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0S5-15
10:00-10:30

10:30-10:40

0S5-16
10:40-11:00

0S5-17
11:00-11:20

0S5-18
11:20-12:00

12:00-12:50

0S5-19

13:00-13:30

0S55-20

13:30-14:10

0S5-21
14:10-14:50

14:50-15:00

0S5-22
15:00-15:20

0S5-23
15:20-16:00

17:00

18:00-20:00

Li-ion Battery Module for Small Electric Vehicles
Hiroshi Matsuo (Micro Vehicle Lab. Ltd., Japan)

BREAK

Research and Development of Tribological Techniques for Automotive Parts
Naruhiko Inayoshi, Keiji Sasaki and Ryoichi Hombo
(DENSO CORPORATION, Japan)

Starved Lubrication: Contribution of Laser Surface Micro-Texturing
Florian Brémond (IREIS, France), Denis Mazuyer (Ecole Centrale de Lyon,
France), Philippe Maurin-Perrier (IREIS, France) and Juliette
Cayer-Barrioz (Ecole Centrale de Lyon, France)

Traffic Management Future
Reinhard Pfliegl (A3PS,Austria)

Session OS5 Lunch Meeting (Sakura 1)

Tribology for the future: Biomimetism and Surface Engineering
Philippe Kapsa (Ecole Centrale de Lyon, Fracne)

Synthetic Biofuels From Biomass
Joachim Knebel, Nicolaus Dahmen and Jérg Sauer (Institute for Catalysis
Research and Technology, Germany)

VEHICLE TECHNOLOGY & ENERGY CENTRE Canadian Applied
Research Experience at Red River College
Ray Hoemsen (Red River College, Canada)

BREAK

RED RIVER COLLEGE VEHICLE TECHNOLOGY & ENERGY CENTER
Applied Research Project Selection: “Student & Staff Centered”
Neil Cooke (Red River College, Canada)

Modeling, Simulation, Analysis and Control of Freeway Traffic Corridors
Roberto Horowitz (University of California, USA)

Concluding Remarks
Akira Miyamoto and Philippe Kapsa
Move to Akyu Hotspring Resort by Arranged Bus

Worldwide Leaders Dinner Party of Next Generation Automobiles
At Sakan Hotel, Akyu Hotspring Resort
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Part2: “Worldwide Leaders Meeting on
Global/Local Innovations for Next Generation Automobiles”
Organizers: A. Miyamoto (Tohoku University) and K. Nakatsuka (ICR)
*Date*: November 28(Thu), 2013
*Conference Site*: Sendai Trust Tower, Sendai, Japan

November 28(Thu)

10:00-10:10 Introductory Talk
Akira Miyamoto

10:10-10:40 Regional Innovation Cluster Policy of MEXT 148
Hiroki Takaya (Ministry of Education, Culture, Sports, Science and
Technology (MEXT))

10:40-11:10 VisLab’s latest Autonomous Driving challenges: from intercontinental to 153
urban tests
Alberto Broggi (VisLab, The Artificial Vision and Intelligent Systems Lab.)

11:10-12:00 My Idea for the Progress in Global/Local Innovations for Next Generation 163
Automobiles-Part 1
Katsuto Nakatsuka
Mark C. Williams
Yasutaka Iguchi
Philippe Kapsa
Tokuta Inoue
Roberto Horowitz
Hideomi Koinuma

Alberto Broggi
Osamu Okada

12:10-13:50 Lunch Meeting at Japanese Restaurant
At Westin Hotel Sendai

14:00-14:30 Next-Generation Advanced Mobility System 178
Fumihiko Hasegawa (Tohoku University, Japan)

14:30-16:00 My Idea for the Progress in Global/Local Innovations for Next Generation 182
Automobiles- Part 2
Hiroshi Matsuo
Thomas Behling
Masato Hisatake
Tsunemoto Kurivagawa
Kazuhiro Kosuge
Akihiro Isomura
Akira Hasegawa
Toshio Kato
Masahiro Nishizawa
Nozomu Hatakeyama
Naoto Miyvamoto
Yuui Yokota
Shiro Takahashi

Tsugio Sato
Parasuraman Selvam

16:00-16:10 Summary and Concluding Remarks
Please note that some of the presentations above are not on this book.



Convergence of Transportation and Energy in the Future

Mark C. Williams,

Morgantown, WV USA 26501
Markewilliams1@frontier.com

ABSTRACT

Energy and transportation are major world industries joined inextricably together. Each available energy source — fossil, nuclear,
renewable - has used as used as a transportation fuel. The future of fuel availability is the future of transportation. The existing
dominance of fossil fuels can only persist through a transition period. In the future hydrogen, solar, natural gas and other renewable
will dominate the transportation. Solar cars, battery vehicles, PHEV, hydrogen fuel cell vehicles, and natural gas vehicles, represent
tomorrow’s propulsion future.

1.Introduction

Reducing energy use and reducing the negative
human impact on the environment in a
constrained, highly populated state with
frequent interactions with multiple
consequences. It is critical to do as little
damage as possible and intrude as little as
possible on the environment. We are obviously
in a transition period for energy and
transportation as we search for new fuels and
attempt to use now dominant fuels more
efficiently.  Energy and transportation are
major world industries joined inextricably
together. Each available energy source —
fossil, nuclear, renewable - has been used to

support transportation (Figure 1). The future
of fuel availability is the future of
transportation. In the future hydrogen, solar,

natural gas and other renewable fuels will
dominate transportation. Solar cars, battery
vehicles, plug-in hybrid electric vehicle
(PHEV), hydrogen fuel cell vehicles, and
natural gas vehicles, represent tomorrow’s
propulsion  future. Efficient  and
environmentally sound energy conversion in
transportation depends on new and improved
transportation technology. In many cases
electrochemical technology, such as fuel cells,
solar, solid-state lighting and batteries, is a
vital component of that future.

2. 0il

The world is rapidly consuming the finite

amounts of stored energy, especially petroleum.

By way of example, USA consumes 20 million
barrels (BBL) per day (seven billion BBL per
year) of petroleum products. Canada (2-3
million BBL/day - half from tar sands) and
Middle East (1.5 million BBL/day) help supply
USA petroleum [1]. Canada tar sands contain
300 BBL, one of the world’s largest resources
ever known, would supply USA for only 40
years. The relentless hunt for oil will continue
to the limit of economic viability.

S Types of Primary Energy
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Figure 1 Types of Primary Energy

However, the internal combustion engine
hybrid, such as the Prius, has already made
inroads to improve automotive -efficiency.
Electrochemical storage with batteries is, of
course, an integral part of that hybrid vehicle.

3. Natural Gas

We benefit from the chemical energy, like



natural gas, extracted from sunlight on this
planet. As long as there is life and sunlight,
we will always have renewable natural gas on
this planet in the future. Methane from
human (ADG) and plant and animal and plant
residues and wastes captured from sunlight are
available today and in the future.

In addition, huge reserves of natural gas have
been found and are being extracted with
fracturing techniques. It has been estimated
by Pennsylvania State University (PSU) that
4,400 trillion cubic feet of natural gas is
located in the Marcellus Shale in the Eastern
USA [2]. In addition, huge reserves of gas
some 50,000 TCF are believed to exist in
methane hydrates in the United States alone
(Figure 2).

By way of comparison, the US uses only 23
trillion cubic feet per year. At the PSU
estimate, the Marcellus Shale gas, if only one
third was recovered, could replace USA
petroleum for transportation for around 50
years. Natural gas at $5 per million BTU is
the energy equivalent of $28 per BBL oil
which sells for currently $100 per BBL.

S e !
Natural gas released from gas
hydrate is flarved during cooperative

DOE-ConocoPhillips-Japanese
scientific production test on the
Alaska North Slope, March 2012

Figure 2 Methane Hydrate Drilling

Currently, the only natural gas light-duty
vehicle manufactured in the USA is the Honda
Civic (826,000 list price; 24 city/36 hwy/28
combined gasoline equivalent miles per gallon).
Only roughly 110,000 of the 12 million CNG
vehicles worldwide are in the USA, including
aftermarket conversions. There are roughly
250 million registered passenger vehicles in
the USA [1]. The cost to convert vehicles to
NG is estimated $12,500 to $22,500 depending
on the vehicle, engine, size of CNG tanks
needed, and who does the converting [3].
Without the development of significant
infrastructure and improved storage, natural
gas vehicles cannot be a reality. Due to the
short range operation of natural gas internal
combustion engine vehicles, alternative
electrical technology such as high-efficient
solid oxide fuel cells operating directly on
natural gas are being considered [4]. In
addition, the fuel cell could be hybridized with
a turbo-generator for additional performance

[5].
4. Hydrogen

Hydrogen fuel cell vehicles will require a
hydrogen infrastructure. Natural gas is
currently the principle method to generate
hydrogen [1]. Production from renewable
energy — wind, solar, geothermal and biomass
is also possible. The use of hydrogen for
vehicles may require the development of two
infrastructures — one for natural gas and one
for hydrogen.

Fuel cell technology transforms electricity
production in stationary and transportation
applications because it is the most efficient
way to convert chemical energy to electricity.
While major, multi-billion dollar development
world-wide has centered on polymer
electrolyte fuel cells [6] for the future of
transportation, solid oxide fuel cells operating
directly on natural gas are a definite possibility,
as previously mentioned.



5. Solar

All the energy stored on the earth comes from
the supernova of suns or the Sun itself. See
Figure 1. With the solar electric vehicle (SEV)
solar system, the Toyota Prius, for example,
can operate up to 30 miles per day in electric
mode thus improving fuel economy by up to
34-60%. Power from a solar array is limited by
the size of the vehicle and area that can be
exposed to sunlight. While energy can be
accumulated in batteries to lower peak demand
on the array and provide operation in sunless
conditions, the battery adds weight and cost to
the vehicle.

The power limit can be mitigated by use of
conventional electric cars supplied by solar (or
other) power, recharging from the electrical
grid. This is the triple hybrid vehicle—the
PHEV that has solar panels as well to assist.
While sunlight is free, the creation of
photovoltaic (PV) cells to capture that sunlight
is expensive although costs for solar panels are
declining. The photoelectric effect occurs
when certain materials produce electric current
when exposed to light. In 1905, Albert Einstein
described the nature of light and the

photoelectric effect on which PV’s is based.
(see Figure 3)

Figure 3 Solar Vehicle — Courtesy Toyota

6. Stationary Power from Coal, Nuclear,
Natural Gas, and Renewables for
Transportation

Primary non-renewable energy sources for
stationary power — coal, nuclear, and natural
gas nuclear - will continue to be used until
unavailable or until environmental pressure
curtails their usage. While direct propulsion
in transportation with these fuels is limited, the
use of this energy for transportation and
especially plug-in hybrids is increasing.

I Annual world
concu mption

Ol
Gas

Jranium

Coal

Total energyresources

Annual solarenergy

Figure 4 Energy Consumption, storage energy,
and incident energy [7]

However, the efficiency of stationary power
generation is problematic (Figure 2). Greater
use by plug-in hybrids will only shorten the
long term availability of primary
non-renewable fuels like coal and increase
reliance on an inefficient system.

However, electrochemical technology — solid
oxide fuel cells, particularly solid-oxide fuel
cell turbine hybrids, and solid-state lighting
have the opportunity to increase stationary
power generation efficiency by an order of
magnitude [8]. See the bottom of Figure 5.

In the nuclear energy fuel cycle, the fuel rods
will spend about 3 operational cycles (typically
6 years total) inside the reactor or generally



until about 3% of their uranium has been
fissioned [9]. Then they are moved to a spent
fuel pool where the short lived isotopes
generated by fission can decay away. After
about 5 years in a spent fuel pool the spent fuel
is radioactively and thermally cool enough to
handle, and it can be moved to dry storage
casks or reprocessed. There is no storage
facility for nuclear waste in USA. All our
nuclear waste belongs to the American people.

Despite the efficiency limitations of the current
grid, complete electrochemical electrification
of the transportation sector through stationary
power and electric vehicles would eliminate
the need to depend on petroleum. This, of
course, by itself, has strategic security
implications.

The use of renewable biomass is
questionable. While it has been estimated by
Oak Ridge National Laboratory that 600
million to a billion tons/year may be available
in the USA alone [10], a reliable source of
biomass within a hundred miles of power
generation sources is not always feasible. In
addition, ethanol production impacts food
prices [11].

Generation Transmission  Distribution End-Use
Current Technology

coal electricity Ordinary Lightir
~4 Ove
Today w Effici
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Coal, gas, renewables dlectricty electricity Sofid-State Lighti
Tomorrow FC Hybids | - [ smatcd | ‘ %a::i:::

Lossperstep  ~40%loss ~8%loss ~28%loss

We can increase efficiency by more than 10x!
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Figure 5 Energy Efficiency in Stationary
Power Generation [12]

7. Electrochemical Storage Battery

Today the energy for charging batteries must
come from some currently dominate, primary
energy sources — fossil and nuclear. Battery
vehicles depend on electricity from the current
electrical grid system and stationary power.
However, the grid efficiency could be
improved as we have seen and, in addition, the
grid is changing and renewables could account

for a greater and greater share of global power
[13].

The Electric Car

a1447
sz -

o—0

Figure 6 MIT’s View of Battery Vehicles [14]

Electrochemical storage is the great enabler of
PHEV’s and electric vehicles. Energy storage
costs are falling, but batteries remain
expensive. In fact, the electric car is making
great progress [14] and appears here to stay.
The USA leads the world with over 70,000
battery vehicles deployed (Figure 6).

8. Future of Transportation - Concluding
remarks

Energy and transportation are major world
industries joined inextricably together. The
available energy in the future will determine
the fuel to be used in transportation. Efficiency
of energy conversion will determine when and
to what fuel the industry will vector.
Electrochemical technology innovation with
fuel cells, solar, solid-state lighting, and



electrochemical energy storage batteries is
helping to shape this future.

NFRA R
CNG none
CNG none
electricty sunbght
eleciricity electric grid
Figure 7 The Future of Energy and
Transportation

When all practical oil, coal and nuclear energy
is exhausted, transportation will have to rely
on sunlight and natural gas. Any available
energy from other renewables, like geothermal,
wind, and biomass, will support the grid.
Natural gas ICE’s and natural gas solid oxide
fuel cells, which can use natural gas directly as
a fuel unlike other fuel cells, will provide bulk
and long haul transportation needs. Battery
vehicles will dominate personal and local
travel. Research areas include battery cost
reduction and reliability, solid oxide fuel cell
cost and durability, and improving solar
efficiency and lowering its cost until it can out
perform any fossil fuel grid generation.

9. References

[1] EIA, 2013.

[2] "Got gas, lots", Pittsburgh Tribune-Review,
2008-11-05.

[3] Green Car Journal, 2011.

[4] E. Wachsman, et al.,, “Lowering the
Temperature of Solid Oxide Fuel Cells,”
Science, Volume 334, p. 935 (2011).

[5] U. Bossel, “Efficiency of Hydrogen Fuel
Cell, Diesel-SOFC-Hybrid and Battery Electric
Vehicles,” European Fuel Cell Forum,

October 20, 2003.

[6] D. Papageorgopoulos, DOE EERE Annual

Merit Review, Fuel Cell Program, 2013.

[7] Biovest Consulting, Vienna, Austria

[8] R. Gemmen, D. Tucker, M. C. Williams, W.
Winkler, and P. Nehter, “General Fuel Cell
Hybrid Synergies and Hybrid System Testing
Status,”, Journal of Power Sources, Volume
159, 1, pp. 656-666 (2006).

[9] http://energy.gov/ne/nuclear-fuel-cycle

[10] ORNLDOE, US Billion-ton Update,
August 2011.

[11] Congress of the US Congressional Budget
Office, “The impact of ethanol use on food
prices and greenhouse-gas emissions,” April
2009.

[12] Adapted from AEP, Ohio Fuel Cell
Coalition, June 2009.

[13] M. Jacobson and M. Delucchi, “Providing
all global energy with wind, water, and solar
power,” Part I, Energy Policy, Volume 39, pp.
1170-1190 (2011).

[14] MIT, newsletters @technologyreview.com,
August 2, 2013.

About the Author

Dr. Mark C. Williams, is Director of Research
for URS Corporation and Visiting Professor
Tohoku University, Sendai Japan and resides in
Morgantown, WV 26501 USA. He can be
reached at: markcwillams1 @frontier.com



Research and development of fully automated vehicles

Keiji Aoki

ITS Research Division, Japan Automobile Research Institute-1-30,Shibadaimon,Minatoku, Tokyo,Japan
E-mail:kaoki@jari.or.jp;+81-(3)5733-7925

ABSTRACT
Automated truck platoon is focused on being able to improve the fuel economy and operation cost as next freight transportation
system. In order to achieve 15 % of CO, reduction, an automated platoon system with closed gap distance of 4 m, have been
developed. Trucks are equipped with automated steering and speed control system so that vehicles can travel at closed gap distance
alone the lane. Automated platoon composed from three heavy duty trucks and one light duty truck has been demonstrated

successfully at gap distance of 4 m.

1. Introduction

Automated vehicles being able to improve safety, fuel
economy and traffic efficiency which are main issues on
automobiles are anticipated as next generation
automobiles. Currently, automated vehicles which must
become next generation automobiles are being
developed in Japan, Europe and United State America.
Especially, automated truck platoon is focused on being
able to improve the fuel economy and operation cost as
next freight transportation system.
In 2008, a national project for reducing CO, gas emitted
from heavy duty trucks on the highway, called
“Energy ITS,” was initiated in Japan under the auspices
of the New Energy and Industrial Technology
Development Organization. The mission of this project
is to build an automated platoon system with closed gap
distance which will be able to reduce CO, gas emission
without engine modification. It has been already
proven through many studies that the air-drag of each
truck can be reduced by the closing of gap distance
between trucks, resulting in improvement of fuel
consumption. [1] In order to achieve 15 % of CO,
reduction, an automated platoon system with closed gap
distance of 4 m, have been developed and also the
automated platoon within three heavy duty trucks have
been tested at a speed of 80 km/h on oval test track.
In this paper, automated platoon technologies developed
in this project will be described.

2. Concept of Automated Platoon

While it is required for platoon to keep the gap
distance closely in order to improve fuel economy by
reducing the air-drag, the task of keeping of closed gap
distance on mixed traffic within conventional vehicles
will be difficult for human drivers because of limited
human's physiological response time. Automated
vehicle control will be essential for keeping of closed
gap distance. Both Lateral and longitudinal control can
be made automatically trucks in platoon. Image of
platoon is illustrated in Fig.1. The Steering is controlled
automatically so that vehicles can keep the lane alone
the painted lane line and also the propulsion of engine
and the brake is controlled automatically for keeping
gap distance between vehicles.

Longitudinal control
~Speed control
-Gap distance control

Lateral control
-Lane keeping control
-Lane changing control

Obstacle Collision Avoidance control
=ACC (Adaptive cruise control)
-Emergency brake control

Fig.1 Concept of automated platoon

3. Detail of vehicle control
3.1 Lane keeping control

Block diagram of lane-keeping control system is
shown in Figure 2. Nonlinear model based control
algorithm was applied to the path following. [2]
The control algorithm consists of feed-back control and
feed-forward control module in order to compensate the
time lag of sensor and actuator. Feed-back control
module can compensate the deviation of the lateral
displacement and yaw angle and Feed-forward control
module compensates the error due to both the cant and
curvature of road.

’ 1TV _Cf\mra
v rall] | TR

Vehicle control unit | Lane keeping
control

Lot dealsrmnttoe | sigorithm | Ot shin
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"

Fig2. Block diagram of lane keeping control system.



The lateral displacement and yaw angle with respect to
white lane-marking line is measured by 2 kinds of lane
detection sensor which are TV cameras and laser
mounted on the left side of a truck. These sensors are
mounted on so as to look down road surface in order to
prevent the misdetection under the condition of rainy
weather or against sun beam. The lateral displacement
can be detected by the image processing unit which can
recognize the while lane line from the image captured
by TV cameras and laser. The yaw angle can be
calculated from both lateral displacement of front and
rear.
3.2 Longitudinal Control

For longitudinal control, in order to achieve precise
controllability under the transient condition such
acceleration and deceleration, cooperative distance
control algorithm using the vehicle to vehicle (V-V)
communication has been developed. The data
concerning to vehicle speed, acceleration and
deceleration rate of a leading truck is transmitted to
following trucks by using V-V communication. Gap
distance can be measured by 76GHz mill wave radar and
laser radar. The engine propulsion and braking of a truck
are controlled to maintain the inter-vehicle distance
constantly.

4. Experimental vehicles

Experimental trucks have been developed in order to
evaluate lateral and longitudinal controllability and fuel
economy.
Figure 3 shows the configuration of experimental trucks.
TV cameras and laser sensor are mounted on the top of
the cabin and the rear of the cargo compartment on the
left side. A mill-wave radar with 76GHz and a LIDAR
for distance detection between vehicles are mounted
near the front bumper. The steering motors for lane
keeping are mounted on steering shaft. Radio-wave
based inter-vehicle communication unit with 5.8 GHz
and the communication protocol was developed
specifically for platoon. HMI unit has been developed
for the interface between human driver and automated
control system.[3] Mission of human driver during
automated control mode is to survey the control state by
using display of HMI unit. If control system will be
broken, human driver will take over the steering and
braking operation.

76GHz Radar

. A\

Laser Radar

Fig.3 Experimental automated truck

5. Evaluation test result and demonstration
Controllability of lane keeping and gap distance has
been evaluated on oval test track and new express-way
under the construction. The lateral deviation on lane
keeping control is approximately £0.2 m during the
curved road with 180 R. Longitudinal deviation for the
Control of gap distance within platoon is approximately
0.2 m at a constant vehicle speed of 80 km/h and
£ 1.0 m during the deceleration of 0.4 G.
It has been proven to achieve highly accurate
controllability during emergency braking by using V-V
communication.
Fuel economy of the platoon composed by tree heavy
duty trucks has been evaluated on test track. The saving
rate of fuel consumption due to gap distance is shown in
Fig. 4. Fuel economy of platoon can be improved up to
15% at the condition of gap distance of 4.5 m compared
to the single truck operation.
Finally, automated platoon composed by three heavy
duty trucks and one light duty truck has been
demonstrated successfully at gap distance of 4 m.
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Fig.4 Result of fuel economy by platoon with 3 trucks

6. Conclusion

The automated platoon system with closed gap
distance of 4 m, have been developed in order to
improve fuel economy and safety on mixed highway
traffic. Automated platoon composed from three heavy
duty trucks and one light duty truck has been
demonstrated successfully at gap distance of 4 m.
However, there are some non-technical issues to be
solved so that automated platoon can be implemented to
next freight transportation.
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Human Factor Research Using a Driving Simulator
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ABSTRACT
Two recent topics on human factor research using a driving simulator are introduced. One is evaluation of driving comfort by activity
of sternocleidomastoid(SCM) muscle of a passenger, and the other is evaluation of human-machine interface for an automatic
platooning truck. To examine human responses, it is essential to carry out experiments since it is hardly possible to make a model of
human behavior for numerical simulation. In both researches, driving simulators are utilized to conduct the experiments with safe and
ease. The meaningful results are obtained in both researches through the experiments using the driving simulators.

1. Introduction

In the field of automobile engineering, higher
importance is placed on human related topics such as
comfort, human-machine interface, and safety. It is
demanded to carry out human factor researches. As it is
difficult to express human behaviors with some
mathematical models, we need carry out experiments
including humans. Although an experiment using a test
car is one of the best methods, it brings risk of accidents.
Then a driving simulator is utilized to analyze behaviors
and responses of drivers and passengers. Two recent
researches on human factor using driving simulators are
introduced. The first one is evaluation of driving
comfort by activity of sternocleidomastoid (SCM)
muscle!"! of a passenger. As SCM is a muscle to keep
position of the head, electromyography(EMG) signal of
the SCM increases when the unwanted lateral
acceleration grows. Usually an automobile having poor
driving comfort produces unwanted lateral acceleration
when it is steered, thus the comfort can be evaluated
with the amplitude of the EMG signal. The effectiveness
of the proposed method is examined through
experiments using test cars and a driving simulator. The
second one is evaluation of human-machine interface for
an automatic platooning truck?. This research is carried
out as a part of project of Development of
Energy-saving ITS Technology, financially supported by
New Energy and Industrial Technology Development
Organization of Japan (NEDO)"!. Driving environment
of a cabin of the truck under automatic platooning
control is reproduced on the driving simulator. Then
human-machine interface of the controller for the
automatic platooning is evaluated on the driving
simulator. Through introducing these two research
topics, direction of the human factor research on the
automobiles and significance of the driving simulator in
the research topic are discussed.

2. Evaluation of driving comfort

The possibility to use passenger's EMG of SCM
muscles as an objective evaluation indicator to vehicle
dynamics is discussed. The SCM is in the neck, and its
main function is keeping the head in the appropriate
position. Two same cars are prepared for the
experiments. One is the normal car, and the other is the
modified car, whose body is reinforced to increase its

rigidity. While the test cars were driven at the speed of
65km/h in a slalom course of 30m intervals, the EMGs
of 5 subjects were measured as well as the relative
acceleration in the car body. Figure 1 show RMS value
of EMG signal of SCM muscle of all subjects. The RMS
of the EMG in the modified car is significantly smaller
than the normal car.
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Fig. 1. RMS values of the EMG signals for SCM
muscles in the test car experiments (mean £ S.D., and
two-sample paired t-test: *P < 0.05 and n = 5).

The motion of the test car in the slalom course is
reproduced in the driving simulator (DS), as shown in
Fig. 2. Four motions are produced by adding the relative
accelerations of the normal car (normal 100%), two
times of it (normal 200%), the relative accelerations of
the modified car (modified 100%), and two times of it
(modified 200%). The EMGs of the SCMs of 10
subjects are measured on the DS. As shown in Fig. 3,
RMS value in the modified car significantly lower than
the normal car (P <0.05 and n = 10).

Fig.2 Photograph of the driving simulator.
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Fig. 3. RMS values of EMG signals in the DS experiments
(mean £ S.D., and the two-sample paired t-test: *P < 0.05
and n = 10).

3. Human-machine interface of the controller for the
automatic platooning truck

Human factors in automatic platooning are mainly
about operations and conditions of driver during the
processes of the formation and separation of the
automatic platooning. Otherwise, it is also necessary to
evaluate ~ human-machine  interface  for  the
communication of driver and the system of the
automatic platooning. As a novel technology in
automobile field, a driving simulator for trucks is used
for evaluate automatic platooning driving and its system
considering human factors. A truck driving simulator, as
shown in Fig. 4, was developed. In whole, a full-scale
cabin of a real truck, steering equipment attached a
servo-motor, an air seat, a sound generator based on the
actual-vehicle driving of truck and control software are
integrated into a driving simulator system to improve
driver sense in a truck driving. TruckSim software,
linked with Simulink, is connected with the host
computer of DS using dSPACE. Then the Gap distance
control and path following control for automatic
platooning and adaptive cruise control (ACC) utilized
for the actual platooning trucks, were built in the DS.

Fig. 4 The DS for the platooning truck.

For the application of the automatic platooning,
three types of human-machine interface (HMI) are
designed: numeric characters, graphics, and numeric
characters & graphics types. Ten full-time truck drivers
are cooperated in our study, for evaluation of HMI
system. The mean age is 44.3 years old, license
experience for truck is 15 years, driving experience of
truck is 9.2 years, and driving frequency of truck is 41.2
hours/week. The subjects are asked to rank the three
types of HMI system and to evaluate the information
provided by the HMI system. The most popular display

is that using both numeric characters and graphics,
because its contents can be easily understood to master
the driving conditions during the automatic platooning.
The information items highly rated are control status of
own truck by figure, current velocity, current gap
distance, target gap distance, and number of trucks in
transmission, which are closely related to safety. To the
contrary, the drivers paid few attentions to the items of
current  acceleration, target acceleration, and
instantaneous fuel economy.

' [/
i (0]
&
| Manual mme=: 1]c wEmaN +0.0,
“ peman 400,
| amrm 1 ey mawe
an 172 — i
| nas +8.60. E':T_ E'BL

L2z I T T a7

(a) Numeric type

(b) Graphic type

= I

(0]
| &
ows lll:'l smEd  max 00,

anum !‘
o

illa

W 850 == 0.0
=) o

(¢) Numeric and graphic type

Fig. 5. Three types of HMI; Information is given with
numeric characters in (a), graphics in (b), and both
numeric characters and graphics in (c).

4. Conclusion

Two research topics are introduced. One is
evaluation of driving comfort by activity of
sternocleidomastoid(SCM) muscle, the other is
evaluation of human-machine interface of the controller
for the automatic platooning truck. In both researches
meaningful remarks are derived from the DS
experiments. The driving simulator will remain
important as a tool to examine the human factors in the
field of automobile engineering.
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Vehicle Innovations Bring Regional Community into the New Age
Fuel Cell Vehicle and Hydrogen Move to the 2015 Introduction
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ABSTRACT
Hydrogen fuel cell is the long-waited technology to improve the environment and to alternate the energy to non oil energy source.
It takes more than expected but finally commercialization is announced and infrastructure preparation is in progress all over the
world. Potential of hydrogen is not only fuel for the automobile but also considered to be an important long time storage media for
fluctuated renewable energy. This technology may change the local community to be able to produce and consume and to control by

them self rather than import and controlled by the central capital.

1. Introduction

Mobility is the one of the most basic desire of a
human being. And since the invention of automotive the
human being obtained the real freedom of moving. Last
one and half century automotive itself changed from
coal fueled steam to current gasoline fired hybrid
vehicle. If you carefully check the fuel and technologies
of vehicles, evolution of technologies are also carried
out by the environmental restrain. This is very similar to
the evolution of life.

Coal is replaced by the liquid fuel because of the
limitation of range. Manual transmission is replaced by
the automatic transmission because of the comfort and
convenience. Next evolution was the introduction of
electric drive this was due to the high oil price and
brings the hybrid electric vehicle such as TOYOTA
Prius to the market.

Next evolution is expected by the sustainability of
the earth and brings the new technology “Fuel cell and
hydrogen” to the market.

Evolution of Vehicles
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Fig. 1 Material innovation and Society

2. Progress and potential of Fuel Cell Vehicle
Hydrogen fuel cell was once a very expected
technology to replace the oil burning vehicles. However
engineers faced multiple difficulties to bring into the
real road conditions. Day by day efforts of engineers and
scientists solve the most of the problems such as

durability, volume and range. then finally announced to
bring the technology in to the market soon.
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Fig. 2 Advantages of Fuel Cell Vehicle

Advantages of fuel cell vehicle are shown on figure2.
In addition to the environmental performance such as
zero emission, energy diversification the vehicle
performance such as good drivability and slenderness
are expected to realize. For the popularization of vehicle
continence is very important fuel cell vehicle is now
refueled within 3mininutes and is able to travel more
than 500km. In addition to the normal performance it is
now recognized to be an emergency power source since
vehicle has a capability of generating electricity 10kw
lever more than few days with stored hydrogen.

There are other zero emission vehicle and
environmental friendly vehicle such as Battery Electric
Vehicle (BEV) Plug-in Hybrid Vehicle (PHV). We
expect those technologies will be segregated by the size
and purpose of the mobility shown in figure 3.
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3. Potential of Hydrogen

Hydrogen is already produced largely in the industry
such as petroleum, chemical, fertilizer industries.
Potential of those industries to provide hydrogen for
early market is more than sufficient.

However recent increase of renewable energy power
generation re-recognizes the potential of hydrogen as an
energy vector to store the energy of this fluctuating
energy source. In northern Europe hydrogen is spot light
as a media to transfer the electricity to the south because
of the lack of enough grid connection...

Efficiency of hydrogen just for store the electricity is
lower than battery or pomp-up hydro. However the
hydrogen has a big advantage of long time storage and
potential of replacing more expensive/valuable fuel such
as gasoline. It is now getting expected to co-grow the
renewable electricity and hydrogen to accelerate carbon
free world.

Smart Energy Grid to Use Hydrogen as Storage

Emergency
Pawet Source

Fig. 4 Smart Grids to Use Hydrogen as Storage

4. Conclusion

Increased hydrogen usage in the society may increase
the potential of regional area than ever since use of
renewable enhance the regional economic balance to
improve. Because of renewable energy is richer in dis
centralized area either close to the sea or high mountain
area rather than big city. This may lead the preferable
economic condition to the local area and bring the area
into self sustainable for both energy and fuel for

mobility. Cheaper energy and good living condition may
attract more industries and people.

5. Concluding remarks

Several car manufacture already announce
introduction of fuel cell vehicle into the market, it may
be the beginning of new era for the human being to
enjoy the mobility of freedom without any deterioration
of environment and the regional society going to the
center of living life.
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ABSTRACT

This presentation will aim to offer an objective review of the current trends in term of transport modeling around the world, bth in
term of hoe they are applied and new models developments. As an introduction, a review of the existing modeling level will be
offered with a particular emphasis on the mesoscopic level which is considered as the newcomer in this field and playing evry day a
more important role in transportation planning and operation. How these different modeling levels are combined in different projects
will then be described leading to a discussion about model integration and maintenance, a problem that is know facing most of the
transport authorities around the world. This topic will highlight the need for a common and centralized data base of transport
infrastructure representation and a brief link to a QUT research on model free databases will be established. The role of modeling to
assess ITS solution will be then described with an important emphasis on V2X applications. This topic will permit to discuss about
how new data sources like probe and Bluetooth can help in improving the model accuracy and trustiness. Finally, the presentation
will discuss another important trend in modeling which is using it as part of an ITS solution: real-time modeling for decision support
system and forecasting.
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ABSTRACT
The challenge to produce cars with reduced weight in order to reduce then also fuel consumption and waste was in the last two
decades always a driver for innovations in materials design and production. So far new materials were developed or
conventional-ones were optimized there was also always the question to answer: Do we have proper NDT-technologies to
characterize the quality of the optimized material components and to detect — may be now new type of irregularities — coming-up
with the new materials and/or the new production technologies?

1. Introduction

Fraunhofer-IZFP is engaged in 3 industrial sectors
where light-weight materials and components, on one
hand are produced and on the other hand are consumed,
respectively applied. In the 1* group one can find steel
and other metal producing industries and the chemical
industry producing polymers and polymer-based
composites. In the other group we have mainly car
manufacturers (automotive industry), aerospace industry
and their supplying industry partners.

The here presented contribution is a selection of
specific examples of Fraunhofer-IZFP solutions for the
above mentioned industries which are introduced in
routine practice.

2. Steel Industry

Concerning light-weight materials for car and
especially car body developments the progress is by
high-strength material allowing to reduce weight and
therefore sheet thickness and reducing fuel consumption.
This has its benefits also to reduce CO, and to contribute
therefore against the worldwide green house effect.

2.1 NDT for high-strength steel sheets

In charge of important European steel manufacturers
Fraunhofer-IZFP has developed NDT for material
characterization technology [1] allowing mechanical
property determination in terms of yield strength
(Rp0.2), tensile strength (Rm) and texture characteristics
rm and Ar (planar and vertical anisotropy), All of these
parameters have to be controlled in a very narrow
scattering band concerning the properties along the
length of a steel sheet (2.5 km coil length) and the full
width.

| Result of IVLA measurement
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Fig. 1 Yield strength Rp0.2 predicted by
micromagnetic NDT [2]

Fig.1, as example, documents the NDT materials
property prediction by micromagnetic NDT [2] of which
the prediction accuracy is in the range of ~ 10%
compared with destructive techniques.

2.2 Cast Iron with lamellar and vermicular graphite

To reduce the weight of the power supply unit the
car combustion engines cylinder crankcases can be
made of cast iron with vermicular graphite (GJV),
because this material in a Diesel engine allows a higher
loading pressure even by reduced wall thickness.
However, the service live of machining tools is
substantially smaller during processing an engine block
made from GJV compared with a block from cast iron
with lamellar (flake) graphite (GJL) [3].

Work on - relevant range

lamellar graphite-transition zone-vermicular graphite

Fig. 2 Microstructure gradient obtained in a cylinder
region of a cast engine
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This disadvantage can be eliminated by an
innovative casting technology that produces a
continuous microstructure gradient in the cast iron from
lamellar graphite at the inner surface of the cylinders to
vermicular graphite in radial direction. By implementing
some chemical additives into the core of the mold which
can diffuse in the cast iron during the solidification
process in the mold the gradient with a continuous
transition from lamellar graphite and finally vermicular
graphite is obtained. However, the technology can only
be used by the casters so far the gradient quality can be
characterized and monitored by NDT. Fig.2 documents
in a micrograph such a gradient beginning at the left
side with cast iron (inner cylinder surface) and lamellar



graphite followed by a transition region and vermicular
graphite on the right side.

3MA techniques always cover a certain analyzing
depth depending on the magnetizing frequency and
geometrical parameters of the magnetization yoke, etc.
So far the gradient has different graphite compositions
within the analyzing depth, 3MA quantities should be
influenced. Based on measurements at an especially
designed calibration test specimen set 3MA quantities
were selected to image the gradient with optimal
contrast. As reference quantity to calibrate 3MA the
local thickness of the GJV-layer was evaluated by using
micrographs and optimized pattern recognition
algorithms in the microscope. A special designed
transducer head was developed to scan the cylinder
surface by line scans in hoop direction and rotating the
head, then shifting the head in axial direction to perform
the next line scan. Fig. 3 shows as example the
coercivity images derived from the tangential magnetic
field strength evaluation (Hco).

3. Carbon Fiber Reinforced Plastics (CFRP)

As CFRP laminates have a complex lamination
structure with different fiber directions (0°, 90°, + 45°)
the production process of lamination of the prepregs is
complicated and different kind of quality limiting
structure irregularities can occur. Therefore NDT after
production is a need as well as in aerospace industries
in-service inspection of the highly stressed components.
As the structures are very often sandwich like where in
between two CFRP plates honeycomb structures are
embedded the inspection tasks are much more difficult.

However, new developments in NDT have brought
progress in the inspection applications.

3.1 Eddy current testing

As CFRP has electrical conductivity the material can
be inspected using eddy current (EC) technology [4].
Fig. 4 shows images of the eddy current impedance
obtained by an automated scan with an EC-transducer.
Frequency range of the equipment is between 10 Hz and
10 MHz. A multi-frequency approach can be performed
by time-multiplexing and different typical structural
defects can be detected optimal at different frequencies.

Fig. 4 Defect detection by EC in CFRP

So far direction sensitive transducers are applied

angular oriented defects are detected (missing rovings
(1, 5, 6), foreign body embedding (here test pieces,
fuzzy balls, 3), delaminations (2), and ondulations (4).

3.2 Thermography

Flash pulsed thermography [5] can detect impact
damage which by human eye is not detectable. Fig. 5
shows a thermal image of such damage in a CFRP plate

E

Fig. 5 Impact damage detection by pulsed
thermography, field of view 60 mm x 60 mm

4. Conclusions

NDT has developed new technology to inspect
light-weight materials. Successful applications were
presented to

e high strength steel material property
determination

e to the characterization of light-weight steel
casting

e to EC and thermal CFRP inspection.
In the oral contribution also results to ultrasonic
testing and imaging and X-ray CT will be discussed.
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ABSTRACT
There are several neuro-imaging methods, however, most of them need specialized facilities and high maintenance cost. Recently the
need for measuring in the daily-life-like environment is increasing, and Hitachi succeeded to develop compact-sized Optical
Topography (OT) units. Compact-sized units will realize the measurement in the various environment efficiently and
economically .In this symposium, I will explain the basic technology of NIRS and potential future expansive usage.

1. Introduction

21* century is so called as neurotechnology era, while
20™ century is called as physics era. Since the world
faces globalization, there is an increasing need to know
human itself better. In many case in the past, the way to
know how people are feeling and thinking, are the
subjective evaluation methods, such as questionnaire
sheet or group interview. But recently many noticed that
subjective evaluation methods have certain limitation,
because it needs a verbal interpretation between the
questioner and respondent. For knowing how people
feels and think, there are some new solutions created,
such as behavior measurements, brain function
measurements, and etc.

In the past, in order to measure brain function, it is first
necessary to prepare a specialized measuring room
which needs a large initial investment as well as
maintenance fee. Some measurement tools must fix the
examinee’s body tight.

What is highly required in the market is the tool
measureable in the daily-life-like environment. Hitachi
believe that OT technology would be one of the closest
and best applicable solution, compared with other brain
measurement tools.

2. Method
1) Background of development
OT Technology was developed by Hitachi’s
Central Research Lab. in 1995, and in 2001, the
first medical grade product was introduced by
Hitachi Medical Corporation.
Compact-sized product was developed and
introduced from 2010, and there are several types
of products available now.

2) Basic Principle of OT
OT technology is based on very weak
near-infrared light around 800nm, and it can be
used safely from neonates to seniors. Measurement
system consists of the combination of irradiation
sensor and detection sensor. The sensors are

designed to be positioned at 3cm distance in square.

The irradiated light from the surface of head skin
goes inside of the brain and scatters, and a portion
of light path, going up to 2 to 2.5cm depth and then
come back to the surface of the head (Fig. 1).

The light around 800nm is known as a very good
wavelength to measure human body, which goes
through the skin, bone, and human tissue, but is
absorbed by hemoglobin.

When a part of brain becomes active, it needs more
oxygen and glucose. Oxygen is carried by hemoglobin,
and when the brain activity becomes higher, the
increase in hemoglobin also occurs. The brain activity
refers as an increase or decrease of the returned light
intensity. When the brain activity becomes higher, the
increase in hemoglobin occurs and the decrease of
returning light intensity occurs. On contrary, when the
brain activity becomes lower, the decrease of
hemoglobin occurs and the increase of returning light
intensity occurs[1].

measure changes in oxygenated hemoglobin in
the bran

Optical topography refers to the use of light to J

[irradiation] [detection]

Increase i activity |
Increase in oxygenated hemoglobin |

Decrease to receive volume of light |

Fig.1 Mechanism of measurement

3) Comparison of measurement technologies

Compared with other measurement technologies,
OT has certain merits to be wusable in the
daily-life-like environment. First, it can be
designable as transportable and also wearable.
Secondary, it is not affected by the outside radio
noises, since the measurement is not electric wave,
but near infrared light. The drawback of OT is that it
is not possible to measure the deep portion of brain,
but the surface of the brain (cerebral cortex part).
And also spatial resolution is 3cm, which is wider
than fMRI. Nevertheless OT is best fit to measure
human’s brain activity in cerebral cortex in the
daily-life-like environment (Fig.2).
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Fig. 2 Comparison of measurement technology

3. Development of Compact-Sized OT
Hitachi has developed 2 types of Compact-Sized OT,
which are available commercially in research field.
Those 2 models are specialized for forehead
measurement.
1) Wearable Optical Topography (WOT series)
WOT’s design target is that the unit should be
measureable in the daily-life-like environment, so
mobility is one of the most important design
concept. It employs non-fiber optics ergonomic
design, newly developed 2-wave-length built-in
laser capsule, rechargeable built-in battery, and
wireless LAN for non-cable connection to the host
control computer. In addition, new probe design
was adopted and soft touch style probe was
realized (Fig. 3) [2].

Dﬂ(\linn Irradation

Fig. 3 Wearable f‘o factor and new probe design

Since it employs wireless LAN, Wearable OT’s
another merit is to measure multiple persons
simultaneously. Currently, up to 4 persons
measurement becomes possible (Fig. 4), and it is
effective to measure people’s communications (Fig.
5), interactions, and mass data collection at one

time[3].
O\
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Fig. 5 Scene of Communication measurement

2) 2 Channel NIRS(HOT121)

Furthermore, the smaller form factor HOT121 was
developed to be able to wear headset by examinee itself
and start measurement in the very short time. HOT121
measures 2 points of forehead, targeting working
memory area (Fig. 6).

Fig. 6 Design of HOT121
Later than HOT121, by the joint research effort with

Tohoku University and Hitachi, 1-channel Wireless
Proto-Type System was developed (Fig.7). This
Proto-Type System enabled up to 20 persons
measurement simultaneously at one time.

Fig. 7 Proto-Type System of 1-channel

4. Concluding remarks
By Compact-sized OT hardware, the measurement
scene will expand wider.
In the future, by the wireless communication
technology, measurement scheme may lead to collect
more data and do analysis in almost realtime (Fig. 8).
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ABSTRACT
Governments increasingly partner with corporations, universities and research institutions in an effort to build knowledge-intensive
and high tech clusters. These ‘triple helix” collaborations generally ignore the importance of financial capital and financially driven
incentives. Since the main purpose behind the triple helix approach is to solve economic, social and environmental problems, the
policy focus should be on building venture capital ecosystems. New sources of capital, such as joint venture capital funds, crowd
funding, online venture capital platforms and partnerships offer new opportunities for governments.

1. Introduction

What should governments and policymakers do to
stimulate innovation and entrepreneurship? One way to
do it is to encourage the launch and development of
start-up companies. But, how should governments
support these innovative startup companies? Is there a
role for governments in the finance of innovation? There
isn’t an easy answer. For instance, it has often been
argued that governments can only play a very limited
role in spurring innovation and entrepreneurship (Lerner,
2009[1]; Hwang and Horowitt, 2012[2]). It is here
where the ’venture capital ecosystem’ plays a crucial
role. Clearly, venture capital (provided by private parties
as well as the government) is necessary to support the
further growth and development of these companies
(Gompers and Lerner, 2001[3]; Mazzucato, 2013[4]).

In order to stimulate innovation, policymakers
mainly focus on creating environments in which
governments  increasingly  partner  with  large
corporations, universities and knowledge and research
institutions. These triple helix collaborations are, among
other things, directed to the establishment of
knowledge-intensive service clusters in which the
structure and dynamics of interactions among the
different actors drive the transfer of knowledge and
provide other resources that increase the potential for
innovation, growth and value creation. The triple helix
approach has proven successful in that it has led to the
formation of formal and informal networks of
entrepreneurs and other economic actors, thereby
increasing the availability of human capital and, more
importantly, social capital.

2. Methods

We assess the triple helix model by an analysis of the
most innovative regions in the world. Consider
Brainport in the Netherlands. Brainport is a business
location that is centered around Eindhoven in the
Netherlands. it was established as a triple helix cluster.
This initiative is considered very successful in terms of
R&D spending, the production of patents and job
creation. In 2011, companies invested EUR 2.1 billion in
research and innovation, which resulted in the
production of 42% of the total patents (approximately
1,100 patents) that were registered in the Netherlands.
More than 60,000 industry jobs were created in the

region. In terms of benchmarking the success of
Brainport, the triple helix approach has arguably
generated an ecosystem for innovation that belongs to
the best in the world. In 2011, the Intelligent
Community Forum named Eindhoven the ‘Intelligent
Community of the Year’. What is perhaps more
important is that Forbes Magazine has ranked
Eindhoven as the most inventive city in the world (with
22.6 patents for every 10,000 residents) in 2013
(Pentland, 2013[5]). To put this number in perspective,
in the second-ranked San Diego, which is considered the
world leader in the clean technology economy, this
number is 8.9 patents for every 10,000 residents.

Despite the clear benefits of the triple helix model,
there is a recognized concern that the Brainport hub may
not realize its full potential (European Commission,
2013[6]). Experts increasingly point to a missing fourth
helix (and sometimes even fifth helix): the citizens or
user communities (also called the ‘civil society’) and the
‘natural environments of society’ (Carayannis, Barth and
Campbell, 2012[7]). There is something to the
quadruple or quintuple helix model. The unique
collaboration among academia (research), industry and
government focuses on the creation of an engaging and
stimulating environment for open innovation and
knowledge transfer activities. However, the model does
not include the drivers for knowledge production,
innovation and growth. This is where the civil society
(fourth helix) and natural environment (fifth helix) come
into play. It is argued that these elements are necessary
to provide incentives to the ‘triple helix actors’ to drive
economic, social and environmental innovations to the
market faster and more effectively (Curley and Salmelin,
2013([8]).

Still, there are problems with pushing the quadruple
or quintuple helix models too far. First, the extended
innovation models prove difficult to implement, because
they heavily rely on the actors’ willingness and ability to
think and act beyond their own functional boundaries
(European Commission, 2013[6]). Second, the models
arguably put too much emphasis on the interrelations of
human capital and social capital in the process of
innovation and collaboration, thereby ignoring the
importance of financial capital and financially driven
incentives (The Economist, 2013[9]). These financial
incentives are necessary to accelerate growth and



achieve market leadership. Venture capitalists and other
risk capital providers can and must play a crucial role
not only in the area of knowledge transfer and
innovation, but also as ‘social impact’ investors that
attempt to solve global economic, social and
environmental problems, such as global warming and
healthy aging (Bennett, 2012[10]; Martin, 2013[11]).
This brings us to the challenges that policymakers and
governments face in building a venture capital
ecosystem.

3. Results and Discussion

The creation of a venture capital ecosystem remains
one of the biggest challenges for governments. There are
several reasons for this. Most traditionally structured
venture capital firms have (with a few notable
exceptions) delivered uninspiring returns (Mazzucato,
2013[4]; Mulcahy, 2013[12]). This has not only led to a
significant decrease in the number of venture capital
funds, but has also moved many of them towards the
less risky financing of already profitable later stage
companies or companies founded by so-called serial
entrepreneurs with considerable track records. Clearly,
this development has created an ‘investment gap’ in the
funding of early to mid-stage companies in Europe (see
Figure 1). The decreasing number of venture capital
funds and their propensity to move to later stages of
funding has contributed to the emergence of a ‘liquidity
gap’ in the venture capital ecosystem (see Figure 1).
This gap is tied to the significant increase in the time
that elapses between the inception of the company, the
first involvement of risk capital providers and their
ultimate exit.
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Fig. 1 Gaps in the Venture Capital Ecosystem

Policymakers and governments usually intend to
bridge the gaps in the venture capital ecosystem by (a)
creating a legal, fiscal and economic environment that is
conducive to venture capitalists and (b) providing direct
or indirect venture capital in the form of debt and equity.
By doing so, governments hope to replicate the success

of the world’s most successful ecosystem: Silicon Valley.

We are all aware of the success stories of entrepreneurs
that started their businesses — and developed their
innovative ideas with the help of venture capitalists — in
garages and basements and built them into global
market leaders. The Silicon Valley model, however, is
not easily replicated (Hwang and Horowitt, 2012[2]). It

appears that providing (access to) venture capital is not
sufficient. Policymakers should focus on the specific
characteristics of Silicon Valley: the personal
interactions among both public and private capital
providers that turn innovative ideas into vibrant start-up
companies. However, there is good news. Although
venture capital has drawn most attention from
policymakers in many countries, the venture capital
ecosystem is currently evolving. In particular, we
observe new breeds of risk capital providers, such as
corporate venture capital funds and crowd funding.

4. Concluding remarks

Policymakers have long been committed to create an
environment in which high-potential growth companies
are able to flourish into large, world-leading companies
in a relatively short period of time. Seeing the
importance of developing a venture capital ecosystem
where innovative firms can prosper, governmental
efforts should be geared towards supporting the
market-based initiatives that have already emerged to
cover the ‘gaps’ in the venture capital cycle (both in the
early and later stages). Again, we will analyze and
assess the world’s most innovative clusters to get a
clearer understanding of the financial and personal
factors that drive the venture capital ecosystem.

References

[1] J. Lerner, Boulevard of Broken Dreams, Why Public
Effort to Boost Entrepreneurship and Venture Capital
Have Failed — and What to Do About It, Princeton
University Press (2009).

[2] V.W. Hwang and G. Horowitt, The Rainforest,
Regenwald (2012).

[3] P.A. Gompers and J. Lerner, The Money of Invention,
How Venture Capital Creates New Wealth, Harvard
Business School Press (2001).

[4] M. Mazzucato, The Entrepreneurial State,
Debunking Public vs. Private Sector Myths, Anthem
Press (2013).

[5] W. Pentland, World’s 15 Most Inventive Cities,
Forbes Magazine, 9 July 2013.

[6] European Commission, DG Communications
Networks, Content and Technology, Open Innovation
2013.

[7] E.G. Carayannis, T.D. Barth and D.F.J. Campbell,
The Quintuple Helix Innovation Model: Global
Warming As A Challenge and Driver for Innovation,
Journal of Innovation and Entrepreneurship (2012).

[8] M. Curley and B. Salmelin, Open Innovation 2.0: A
New Paradigm, Conference Paper (2013).

[9] The Economist, Schumpeter, Crazy Daimonds, 20
July 2013.

[10] D. Bennett, Social+Capital, the League of
Extraordinarily Rich Gentlemen, Bloomberg
Businessweek, 26 July 2012.

[11] M. Martin, Status of the Social Impact Investing
Market: A Primer, www.impacteconomy.com (2013).
[12] D. Mulcahy, Myths About Venture Capitalists,
Harvard Business Review, May 2013.



Innovation, University Entrepreneurship and the Role of Triple Helix

Shigeo Kagami
The University of Tokyo

UCR Plaza, 7-3-1 Hongo, Bukyo-ku, Tokyo 113-0033, JAPAN
E-Mail: kagami.shigeo@mail.u-tokyo.ac.jp

ABSTRACT

In the early 2000s government policymakers acknowledged the importance of innovation in restarting the economy and identified the
national universities as a driver for increasing entrepreneurship and innovation. The universities were made independent from the
national government and given the mandate to disseminate and utilize their research for the benefit of society. The University of
Tokyo provides an example of how these goals have been implemented over the last ten years through entrepreneurship education,

university-industry collaborations, start-up support, and seed funding.
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Can Functional Brain Imaging Prompt Innovations in Next-generation Automobiles?
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ABSTRACT
Information about cognitive processing that occurs when an automobile is being driven can be obtained using neuroimaging
techniques. Such information will certainly be advantageous in the near future for automobile design, given that automobiles are
more than mere tools for transportation; they’re a man-machine interface. Therefore, it would be in the best interest of engineers to
invest in some knowledge of recent neuroimaging techniques from cognitive neuroscientists, and to at least comprehend the
advantages and disadvantages of those techniques. In this symposium, I will discuss the possibility of applying neuroimaging

techniques to the R&D of next-generation automobiles.

1. Introduction

Recent advancements in neuroimaging techniques
enable us to visualize brain activity during various kinds
of cognitive activities. We believe the utilization of
information from human cognitive activity is certain to
directly contribute to innovations made for the
next-generation automobile. Recent automobiles and, of
course, those of the future are emphatically acting as a
man-machine interface, directly connecting one’s
intention to move with the mechanical systems of the
automobile.

Functional magnetic resonance imaging (fMRI) is
one of such techniques which is able to measure changes
in brain activity. One of the significant advantages of the
fMRI technique is that it can make visualization with
relatively high spatial resolution of whole brain
networks involved in specific cognitive function(s), and
even access those structures located in deeper parts of
the brain. However, a few restrictions apply to fMRI
experiments. One is that fMRI experiments must be
done in a MRI scanner room and the subjects must be
put inside a MRI scanner. The MRI system is very large
and heavy. Another restriction is that, since the MRI
system uses string magnetic power, metals with
electrically conductive parts cannot be used within or
near the MRI scanner.

Near infrared spectroscopy (NIRS) is another
neuroimaging technique. It records activity at the
surface of the cerebral cortex by measuring related
changes in the concentration of oxygenated hemoglobin
(oxy-Hb) and deoxygenated hemoglobin (deoxy-Hb).
The advantage of NIRS is that it can be used in daily life
situations. For example, it can measure the temporal
course of cortical activity while a person actually drives
a car. Nevertheless NIRS only can measure the activity
of the brain’s surface and nothing can be known about
what is happening in deeper structures. In addition, its
spatial resolution is very low- only several centimeters.

2. An example of an fMRI experiment

As mentioned, one cannot bring metals and electric
parts close to the MRI scanner. Nevertheless, one can
present any visual and auditory stimuli inside of the
MRI scanner through a projector and a pair of MRI
compatible headphones. The subject’s head must be
fixed on a head rest, but he/she is free to move his/her

hands and feet during the MRI scans, as long as those
movements do not cause any movement of the head.

We previously ran an experiment to measure brain
activity when detecting hazardous situations while
driving. In this experiment, we placed an accelerator and
a brake pedal at the end of the MRI scanner bed and,
through the projector, presented several video clips of
different driving situations (Fig. 1). Subjects were asked
to imagine they were driving their own car and to step
on the brake when they came upon a hazardous situation.
We then calculated brain activation at the time subjects
moved their right foot from the accelerator. In addition,
the activity of the activated areas was compared with the
subject’s score for individual sensitivity to hazard
detection, which was measured by psychophysical tests
on a different day.

Fig. 1 An example of the experimental set-up for fMRI

The results indicate that a brain network consisting
of the premotor cortex of the left hemisphere, the
posterior parietal, and the occipital cortices of the
bilateral hemispheres are involved in hazard detection.
The activity of the left premotor cortex was shown to be
related to the sensitivity of one’s hazard detection
abilities (Fig. 2).
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Fig. 2 Brain areas involved in hazard detection

This study gives us the following idea for
developments in future automobiles. If we could
continuously monitor the brain activity of the left
premotor cortex using some device while one is actually
driving, we can estimate one’s ability to detect hazards
as they occur, and then use that information to control
the driving system of the automobile.

3. An example of NIRS experiment

We measured the activity of the dorsolateral
prefrontal cortex (DLPFC) while cars were being driven
using a prototype of the wearable optical topography
(WOT) system (Hitachi Ltd., Tokyo, Japan) based on
NIRS (Fig. 3). The DLPFC is known to play a key role
in cognitive functions directly related to safe driving,
such as attention, inhibition, decision making, etc.

A probe unit of the WOT system can be adjusted to
fit on the head of a subject, and a processing unit can be
strapped to the subject’s body. Therefore, we can
monitor changes in cortical activities while subjects are
driving cars, or even riding motorcycles, in daily life
situations.

Fig. 3 A prototype of the wearable optical topography
(WQOT) system

In our previous preliminary experiments, the activity
of the DLPFC in healthy adults was measured while the
adults drove cars in a closed driving course using the
WOT. While driving cars with manual transmission,
only the right DLPFC showed high activation. While
driving cars with automatic transmission, the DLPFC of
both hemispheres did not show any activation. It is
interesting to note that driving a kart activated the

bilateral DLPFC.

The left DLPFC showed activation only while a kart
was being driven. Activation of the left DLPFC is often
related to verbal tasks requiring executive processing.
The drivers probably used a logical and/or verbal
approach when considering how to handle the kart. In
contrast, it has been argued that executive demand
increases activity in the right DLPFC for spatial
working memory processing. Thus there may be a
greater requirement for spatial working memory when
driving cars with manual transmission and karts.
Cognitive load was relatively low when driving a car
with manual transmission.

In general, the rate of age-related decline in
measures of cognitive functioning will be less
pronounced for people who are more mentally active, or,
equivalently, the cognitive differences among people
who vary in level of mental activity will be greater with
increased age. When we design specific cars for our
elderly population, we may have to consider designing
cars that lend a hand to those with lower mental activity.

Car Manual Car Automatic

Fig. 4 Typical patterns of cortical activity when driving
cars

4. Concluding remarks

We believe that applying what is known about
cognitive functions through neuroimaging techniques to
the R&D of next-generation automobiles can bring forth
a new perspective. Creating a platform for discussion
between cognitive neuroscientists and car engineers
would surely be fruitful for innovation.
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ABSTRACT
Amyloid 3 peptides are the most characteristic neuropathological protein deposited in the brains of patients with Alzheimer's disease,
which is implicated in its pathogenesis and deemed as the prime target for the disease-modifying therapy. In this talk, the molecular
pathology of Alzheimer’s disease, the most frequent cause of dementia in the elderly and often linked to traffic accidents, will be
discussed in relation to the efforts to develop mechanism-based therapeutics for this devastating disease.

Deposition of amyloid B peptides (Af3) as senile
plaques is the most characteristic neuropathological
feature of Alzheimer's disease (AD), which is implicated
in its pathogenesis and deemed as the prime target for
the disease-modifying therapy (DMT) [1] (Figure 1). AP
deposition is determined by the production and
clearance. AP is produced by sequential proteolytic
cleavages by - and y-secretases. y-Secretase, harboring
presenilins (PS) as the catalytic center, forms the C
terminus of AP that determines its propensity to
aggregate: missense mutations in PS genes cause
familial AD by altering the preferred y-secretase
cleavage sites in a way to increase production of
pathogenic Af42 species [2,3]. y-Secretase forms a
hydrophilic pore within the membrane lipid bilayer,
which enables the unique mode of intramambrane
proteolysis to form AP, and inhibitors of (- and
y-secretases with different targets and mode of action are
being developed. AP immunotherapy facilitates the
clearance of AR from brain parenchyma through the
activities of anti-AB  antibodies with different
characterististics. Efforts to clinically develop the DMTs
for AD, including establishment of imaging and fluid
biomarkers that surrogate the AD pathology through
clinical studies like AD Neuroimaging Initiative (ADNI)
and Japanese ADNI are currently underway.

J-ADNI was started in 2008, aiming at
conducting a longitudinal workup of standardized
neuroimaging, biomarker and clinico-psychological
surveys [4] (Figues 2). The research protocol was
designed to maximize compatibility with that of
US-ADNI, including structural magnetic resonance
imaging analysis for the evaluation of brain atrophy,
fluorodeoxyglucose and amyloid positron emission
tomography, cerebrospinal fluid sampling, A4POE
genotyping, together with a set of clinical and
psychometric tests that were prepared to maximize the
compatibility to those used in the North America.
Japanese ADNI has recruited 545 participants (239
amnestic mild cognitive impairment (MCI), 152 normal
aged and 154 early AD). A number of significant results,
including the predictive values of amyloid markers (i.e.,
amyloid PET and CSF Af42) for conversion of MCI to
AD, are being obtained and analyzed. ADNI activities
world-wide will establish the rigorous quantitative
descriptions of the natural course of AD in its very early

stages. The data, as well as the methodologies and
infrastructures, will facilitate the clinical trials of
disease-modifying therapies for AD using surrogate
biomarkers that will enable the very early treatment of
AD, which will further be supported by J-ADNI2
focusing on preclinical AD population as well as early
and late MCI.

Figure 1. Neuropathology of Alzheimer’s disease Green
and pink arrows denote senile plaques (amyloid
deposits) and neurofibrillary tangles, respectively.

AD and other types of dementias sometimes cause
traffic accidents by wrong-way driving. Current status as
well as causes of this type of traffic accidents will also
be discussed.
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ABSTRACT
Japan has long committed itself to a Low Emission Vehicle (LEV) policy to reduce greenhouse gas emissions as well as to maintain
the viability of its automotive industry. For more than ten years, Japan has been implementing a series of programs supported by a
multitude of well-designed policy measures. The rapid growth in next generation vehicle sales suggests these efforts are paying off
and have led to significant declines in CO, emissions within the transport sector. Government implementation of two new action
plans will encourage further advances in technologies for next generation vehicles that could obviate the need for fossil fuel engines.

1. Introduction

In early 2000s, Japan started to implement a series of
low emission vehicle policies to promote the widespread
use of fuel efficient, low emission vehicles (LEVs) in
Japan. The government was committed to reduce
greenhouse gas emissions and believed that one path
toward that goal was to increase the number of high fuel
efficient, low emission vehicles on the road. The policy
initiatives began when there were relatively few LEVs
and fuel supply facilities for serving LEVs were very
limited.

e In 2000, the total number of LEVs in use in Japan
was only about 600,000 vehicles, and the number of
eco-stations was about 230.

2. Implementation of the First Two Low Emission
Vehicle Action Plans in 2001 and 2004

Japan implemented “Prime Minister Koizumi’s
“Low Emission Vehicle Diffusion Action Plan” in 2001
and the “the World’s Most Advanced Low Emission
Vehicle Society Action Plan” in 2004. Both action plans
called for 10 million “low emission vehicles” and
50,000 fuel cell vehicles on the road by the end of
FY2010.

e LEVs included low emission gasoline vehicles, CNG
vehicles, hybrid vehicles, hydrogen vehicles,
methanol vehicles, and fuel cell vehicles.

To promote their plans, Japan deployed a multitude
of creative policy measures. For example, Tokyo
established a pool of $460 million in incentives to
encourage the purchase of LEVs and devised an
innovative classification system to determine the level
of tax cuts for which a vehicle qualified. Vehicles
received one to three stars depending on how much
lower the vehicle emission was relative to the current
standard, with “three star” vehicles receiving the
greatest tax cut.  Similarly, vehicles were provided with
a certification sticker bearing a percentage number, such
as 10, 25, or 50 percent, depending on how much higher
the vehicle’s fuel efficiency was relative to current and
future standards.

This ingenious incentive system effectively shaped
both current and future market demand. Tokyo did not
need to enforce specific standards, but instead defined a
road map that linked future market incentives to
increasingly stringent standards. Responding to these
incentives, many automakers pledged by 2005 to have
80 to 100 percent of their domestic vehicles qualify for
three star emissions standards and bear the highest fuel
efficiency ranking certificate. At the same time
automakers invested in new technology to meet future
standards.  Tokyo thus was able to attain higher
emission and fuel efficiency standards easily and faster.

Tokyo set vehicle emission and fuel economy goals
that far exceeded any standard in the world.  Tokyo
also compiled a plan for new nitrogen oxide (NOx) and
particulate matter (PM) standards for 2005 that were
about equal to the Euro IV emission standards placed in
force in 2005. Tokyo also has implemented a revised
Vehicle NOx/PM Law that would encourage
replacement of most trucks, buses, and diesel vehicles,
thereby improving the chances for cleaning up NOx and
PM pollution in 12 years.

e Incentives included subsidies at the time of vehicle
purchase, reduction in the vehicle acquisition tax,
and the annual vehicle tax, as well as the reduction
in corporate tax and property tax. There were also
reverse financial incentives. Owners of older vehicle
models paid a greater annual vehicle tax, which
created an additional incentive to replace them with
new LEVs. Low interest loans were also available
for corporate purchasers.

3. Assessment in 2007 Indicated Mixed Results

The two Action Plans triggered a marked increase in
gasoline powered LEVs (but did not succeed in reducing
CO, emissions). The goal of 10 million vehicles on the
road was achieved in 2005, five years earlier than
planned. Total number of LEVs in use was 16.5 million
in 2007, a 26-fold increase since 2000. In 2000, LEVs
were less than 1% of the total vehicle fleet but were
13% in 2004 and 22% in 2007.

Hybrid vehicles also increased about 8-fold. Growth



was initially slow but became robust starting in 2004.
This outcome pointed to an important lesson, namely
that technology advances in vehicles would radically
alter buyer behavior. In the case of hybrid LEVs, the
increase was triggered by the introduction in 2004 of the
more technologically advanced, more fuel efficient 2nd
generation Prius.

e The government assessed that the increase in hybrid
vehicles was due to its inherent commercial appeal
and that government subsidies for the vehicle were
no longer necessary. It discontinued subsidies for
hybrid vehicles in March 2007.

Sales of other LEVs, such as CNG vehicles,
methanol vehicles, hydrogen combustion vehicles, and
fuel cell vehicles, were unremarkable. CNG vehicles
achieved a modest, 3.7-fold increase but methanol
vehicles declined to the point of nearly fading away.
Fuel cell vehicles and hydrogen vehicles did not
perform well at all. Fuel cell vehicles were too costly
and not viable for practical use.

e The government viewed methanol vehicles to be
commercially uncompetitive and policy support was
discontinued. It appears that the government might
have dropped hydrogen combustion vehicles from its
policy support as well.

4. Lessons Learned from the Outcome of 2007

The goal of 10 million LEVs was met, and the
inventory of LEVs increased. But no significant
reduction in CO, emissions was achieved.

Gasoline LEVs have a limited ability to cut
greenhouse gas emissions because the vehicles still burn
fossil fuel. Moreover, efficiency improvements in these
vehicles encouraged owners to drive their cars more,
undercutting reductions in CO, emissions. The
government recognized that the key to building a fleet of
LEVs that met CO, emission reduction goals would
require a significant shift away from fossil fuels. It also
recognized that R&D on next generation vehicle
technology must be promoted because the future vehicle
fleet would be based on technology advances derived
from non-gasoline LEVs.

5. Implementation of Next Two Action Plans in 2008
and 2010

Japan implemented the “Low Carbon Society
Construction Action Plan” in 2008. The Plan called for
one out of two new vehicles sold by 2020 to be next
generation vehicles (NGVs), which would include
hybrid vehicles, electric vehicles, plug-in hybrid
vehicles, fuel cell vehicles, clean diesel vehicles, and
CNG vehicles. The government aimed to reduce
greenhouse gas emissions by 60-80% by 2050. Japan
subsequently  launched the “Next Generation
Automobile Strategy 2010.” The Plan stipulated that 20
to 50% on the road should be NGVs by 2020 and

50-70% by 2030. It called for up to 1% of that number
to be fuel cell vehicles by 2010 and up to 3% by 2019.
Japan continued the same policy measures as before
with minor modifications as needed.

6. Outcome as of 2011 Positive

The outcome, as of 2011, shows that the policies
have achieved encouraging results. The rate of increase
in sales of NGVs is greater than for gasoline LEVs.
Sales of gasoline LEVs increased by 40% from 2007
and 2011, but NGVs increased five-fold during the same
period.

Electric vehicles and hybrid vehicles both increased
substantially. The increase was primarily due to
technology advancements. Electric vehicles increased
11-fold due to introduction of two new vehicles,
Mitsubishi i-MiEV and Nissan Leaf. Hybrid vehicles
increased 5-fold, due to introduction of the 3rd
generation Prius in 2009.

e As a result, NGVs comprised 3% of total vehicles in
use.

The increase in NGVs in the vehicle inventory
notably contributed to a decline in CO, emissions. After
peaking in 2001, CO, emissions in Japan’s transport
sector steadily declined. It registered 267 million tons in
2001, 245 in 2007 and 230 million tons in 2011—well
below the 2010 emissions target for the fourth
consecutive year.

7. Challenges Ahead: Japan’s Overall CO, Emissions
Must Be Lowered

While CO, emissions in the transport sector have
declined, total greenhouse gas emissions in the overall
Japanese economy rose to 1,307 million tons in 2011,
3.6% above the 1990 level or 9.6% higher than the
target. This is because, following the 2011 earthquake
and tsunami, Japan’s consumption of fossil fuels
increased due to thermal power generation, which
outweighed the reductions in emissions from the
transport sector and a decline in greenhouse gas
emissions from the manufacturing sector caused by
decreased production due to the natural disaster. Faced
with this challenge, Tokyo is now determined to achieve
reductions in emissions that are 6 percent below the
1990 target.

8. Outlook - Japan will Likely Achieve its CO,
Emission Target as well as Remain the Global Green
Car Leader

The past record suggests that Japan’s automakers
will continue to aggressively reduce emissions and
improve fuel efficiency and create breakthrough
technology for NGVs, ultimately obviating the need for
fossil fuel engines. Consequently, it seems likely that
Japan will remain the global green vehicle leader and
hold that position as long as it maintains its strong R&D
focus on advancing NGV technologies.
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1. Introduction

Diesel engine vehicles are becoming widespread due
to their higher fuel efficiency and lower CO, emissions
compared to gasoline engine vehicles. However, in
view of future legislation of efficient NO, abatement
from the diesel exhaust gas becomes a challenging task,
which requires more effective methods of exhaust gas
purification.  In general, NO, abatement can be
achieved by using a catalytic system comprising zeolite-
NH;-DeNOx catalyst (e.g., Fe-Beta or Cu-Beta)
followed by NHj-slip catalyst. The latter usually
contains noble metal components such as Pt or Pd,
which are quite expensive.' In this study, we made an
attempt to replace noble-metal catalyst with mesoporous
Mn-containing FeMCM-48.

2. Method
2.1. Catalyst preparation

Microporous Fe-Beta catalyst was prepared by
incipient wetness impregnation of H-Beta (Si/Al = 12)
with an aqueous solution of Fe(NO,);9H,0 followed by
calcination at 550°C in flowing air. The estimated Fe
content by atomic absorption spectroscopy was found to
be ~ 0.7 wt%.

Mesoporous Mn-modified FeMCM-48 catalyst,
designated as Fe(Mn)MCM-48 (Si/Fe = 60) was
prepared hydrothermally as per the procedure reported
earlier” with Fe,(SO,);H,0 having trace amounts of Mn.
The nominal iron content of the sample was 1.5 wt%.

Composite [Fe-Beta + Fe(Mn)MCM-48] catalysts
were prepared by thorough mechanical mixing of both
Fe-Beta and Fe(Mn)-MCM-48 powders in agate mortar
followed by pelletization using hydraulic die. The
Fe-Beta : Fe(Mn)MCM-48 component ratio was varied
from1:1to5:1.

2.2. Catalyst characterization

The catalysts thus prepared were systematically
characterized by various analytical and spectroscopic
techniques such as XRD, BET surface area, DRUV-VIS
and ESR. The characterization data indicated that Fe
cations in Fe-Beta are located in (exchangeable) cationic
positions and the amount of iron oxide species is
negligible. On the other hand, the characterization data
for Fe(Mn)MCM-48 clearly indicate isomorphous
substitution of trivalent iron into tetravalent silicon in
the framework structure.

2.3. Catalytic tests

Fe-Beta, Fe(Mn)MCM-48, and the composite
[Fe-Beta + Fe(Mn)MCM-48] were tested in
NH;-DeNOy using a fixed-bed reactor with a feed gas
containing 600 ppm NO, 700 ppm NH;, 10 vol% O,, 6
vol% H,0, balanced with N, at GHSV = 270,000 h-".
An FTIR GASMET-4000 analyzer was used for the
reaction product analysis. Note that the reaction was
carried out under NH; excess (100 ppm above reaction
stoichiometry) for evaluation of NH;-deNO, and
NH;-slip removal efficiency.

3. Results and Discussion

Fig. 1(A) depicts the XRD of Fe(Mn)MCM-48.
The diffraction pattern shows all the reflections
characteristic of cubic MCM-48 structure.>?
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Fig. 1 (A) XRD pattern; (B) N, sorption isotherms of
Fe(Mn)MCM-438



Specific surface area and pore-size distribution
were obtained respectively by BET and BJH methods.
Fig. 1(B) presents the N, adsorption—desorption
isotherms which show typical type IV pattern with a
sharp inflection in the range 0.2—0.3 (P/P,) corresponds
to capillary condensation with uniform mesopores
(inset). Further, the isomorphous substitution of trivalent
iron in the tetrahedral framework positions was
supported by DRUV-VIS and EPR studies (not
reproduced here).

Catalytic tests of the plain Fe(Mn)MCM-48 (not
shown here) revealed significant activity of the catalyst
in NH; oxidation, while its activity in NOy selective
catalytic reduction was marginal. It was found that the
NH; oxidation activity of FeMCM-48 can be
additionally boosted by modification with Mn, and
hence  Mn-modified FeMCM-48 sample, viz.,
Fe(Mn)MCM-48, was used for the preparation of the
composite [Fe-Beta + Fe(Mn)MCM-48].
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Fig. 2 NH;-DeNO, performance of Fe-Beta zeolite and
the composites [Fe-Beta + Fe(Mn)MCM-48]
with different component ratio. (A) — NOy
conversion; (B) — outlet NH; concentration

NH;-DeNOy  performance of the composite
[Fe-Beta + Fe(Mn)-MCM-48] catalysts having different
component ratios are compared in Fig. 2(A).
Efficiencies of the catalysts in NH; slip removal are
compared in Fig.2(B). [Fe-Beta + Fe(Mn)MCM-438]
with 1 : 1 weight component ratio demonstrates efficient
NHj slip removal, however its oxidation activity appears

to be excessive, as indicated by the downward bending
of NO, conversion profile at ~ 300°C. This bending
originates from unfavorable NH; over-oxidation over
Fe(Mn)MCM-48 leading to undesirable NO formation
and NH; depletion.

Variation of Fe-beta /Fe(Mn)MCM-48 component
ratio allows us to minimize the unfavorable NH;
over-oxidation and to balance activities in NH3-DeNO,
and NHj-oxidation. The favorable performance was
attained for the composite catalysts with 3 : 1 and 5 : 1
ratios. The data suggest that the performance can be
optimized further by careful adjustment of the
component ratio.

4. Conclusion

The data on NH;-DeNO, performance of the
composite [Fe-Beta + Fe(Mn)MCM-48] catalyst
indicated that the favorable NO-SCR activity and the
efficient NH; slip removal can be attained within the
wide temperature range. The performance of the
composite catalyst can be optimized by variation of
Fe-Beta and Fe(Mn)MCM-48 ratio.
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ABSTRACT
Li-ion Battery is superior in a characteristic with a high energy density and long cycle life. We try to use these good points and
exchange lead acid battery for Li-ion on the small electric vehicles. We report on the development battery module for two kinds of
different electric vehicles. As a result, we understand that Li-ion battery influenced the vehicles to be light-weight, and the life of the

battery became long.

1. Introduction

The Li-ion battery has been developed as a power
supply for a mobile-phone and a small video,
notebook-sized personal computer since 1990. It has
spread to the most mobile devices recently. A
zero-emission design of the State of California
atmosphere resources station was announced in the latter
half of 1980’s, and the development of a fuel cell and
the battery car started the application to a movement
body, and a car using a lead acid battery and the
Ni-MH battery was produced experimentally then. The
large-sized Li-ion battery has been developed recently.
So, we experimented on the battery exchange to small
electric vehicles using the large-sized Li-ion. We report
this result.

2. Method

We try to battery exchange from lead acid battery to
Li-ion battery on the small electric vehicle. Case-A is
use for “ COMVOY-88 7 by MITSUOKA-Motor
Company. Case-B is use for “ COMOS ” by
TOYOTA-Body Company. A lead acid battery is used
both vehicles. Table 1, 2 shows battery exchange data.
Figure 1 is a photo of batteries.

Li-ion cell specification is

Case-A
Cathode material is Li(Mn/Ni/C0)O2
Anode material is Carbon
Rated voltage is 3.6V
Rated capacity is 15AH
Weight is 530g
Dimensions 148x210x6.5mm
Energy density is 100Wh/kg
Case is can type

Case-B
Cathode material is LiMnO2
Anode material is Carbon
Rated voltage is 3.7V
Rated capacity is 10AH
Weight is 270g
Dimensions 120x207x6.1mm
Energy density is 140Wh/kg
Case is laminating type

Table 1. Case-A “COMVOY-88” battery exchange data

COMVOY-88 Lead Acid Li-ion
Batter 12V-70Ahx6S 21Sx4P
J 72V-70AH 75V-60Ah

Vehicle Weight 236kg

Battery Weight 129kg 56kg
43.5Ah(62%) 53.0Ah(88%)

50km/h run 23km 68Kkm
48.8Ah(70%) 58.0Ah(97%)

30km/h run 67km 102km

Battery cycle life 1.5 years 4years over

Fig. 1 Photo of the Vehicle and Battery in case-A
Lead Acid type (L)/Li-ion type (R)

Table 2. Case-B “COMOS” battery exchange data

COMOS Lead Acid Li-ion
12V-60Ahx6S 21Sx4P
Battery
72AV-60AH 75V-40Ah
Vehicle Weight 284kg
Battery Weight 126kg 30kg
60Ah at 0.2C 40Ah at 0.2C
Battery Capacity
43Ah at1C 39Ah at1C
Distance per change 50km 55-60km
Battery cycle life 1.5-2.0 years 6years




3. Results and Discussion

Li-ion battery becomes 25V by 7 series. This voltage
is same as two lead acid battery series. It is the same
voltage that lead acid battery is 6 years and Li-ion
battery is 21 series. The weight energy density of the
Li-ion is 3 times of the Lead acid, and large weight loss
is possible. In this experiment, light weighting from
70kg to 100kg was possible with small electric vehicles
for single passenger.
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ABSTRACT
According to the prevention of global warming and the energy saving policy, the diversitication of fuels (bio diesel, ethanol, etc.) for
vehicles and the growth of market share of electrical and hybrid vehicles have been increasing. In this paper, a unique in-situ analysis
technique and a typical achievement in the fuel tribology related to automotive parts were described as a 1st topic. And as a 2nd topic,
tribological and electrical behaviors of a metal containing Diamond-Like Carbon nanocomposite coating deposited on an electrical
contact material were discussed.

1. Introduction (topic 1) Table 1. Experimental conditions

As an industrial application, Diamond-Like Carbon Specimen a-C:H (on S45C Cylinder)
(DLC) has been used in various components. Especially,
in the automotive application, DLC is used in variety of
conditions such as dry, E/G oil and fuel. However, the Load 55N (125MPa)
optimum structure of DLC has not been clarified in each Time 6hr
environmental condition.
Recently, we have developed an in-situ system to
observe the behavior of lubricant during friction by
combining the fast-scan Fourier transform infrared Table 2. Structural changes of DLC for each test
attenuated total reflection (FTIR-ATR) spectrometer Aroma | splC-C | sp2C=C | sp3CH;
with the friction equipment as shown in Figure 1 [1]. In
this study, we will report the experimental data of
structural changes of DLC in various conditions as Friction + + + =
measured using the in-situ observation system.

Speed 0.5mm/s

Annealing + - + -

2. Experiment (topic 1) Before Anneali
. N [ — ing
The infrared spectra were obtained by two — After Annealing 500°C-2hr
experiments, annealing test and in-situ friction test. The
annealing test was conducted at 500°C for 2hr. Table 1 ]“
shows the test condition for in-situ friction test.

sp2 C=C conjugated str.

Absorbance

3. Results and Discussion (topic 1) lsp1CC | i isescCstr
Figure 2 shows the infrared spectra after annealing at

500°C. We have assigned bands of DLC with some 2200

papers (e.g. [2]). The spectra after anneal test shows the

large change at ca. 1100 cm-1 which represented the

aroma structure and ca. 1600 cm-1 corresponding to sp2
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4. Summary (topic 1)
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Fig. 1 Schematic diagram of in-situ observation system



5. Introduction (topic 2)

Demands for innovative technology on electrical
contacts in vehicles have been increasing with the
growth of market share of electrical and hybrid vehicles.
Reducing the electrical contact resistance (ECR) and the
coefficient of friction (i) are the major technological
issues. In this study, tribological and electrical behavior
of'a copper containing Diamond-Like Carbon (Cu-DLC)
nanocomposite  coating deposited on a brass
(Copper-Zinc alloy) substrate was investigated.

6. Experiment (topic 2)

Experimental materials and conditions are shown in
Table 3. A hybrid deposition process, coupling plasma
enhanced chemical vapor deposition and DC magnetron
sputtering of a copper target, was used for the deposition
of the Cu-DLC [3]. A brass ball was used as the
counterpart of the Cu-DLC. The tribological and
electrical contact behavior was investigated by using a
ball-on-plate linear reciprocating tribometer. The
four-terminal method was used for the measurement of
ECR between the ball and the plate during the tribo-test.
A combination of an uncoated brass plate (the substrate
of the Cu-DLC coating) and a brass ball was performed
for comparison purpose.

7. Results and Discussion (topic 2)

Figure 4 and Figure 5 show the typical ECR, p
responses of each material combination, respectively.

In the case of the uncoated brass plate, ECR was
initially around 50 milliohms but it decreased down to
1.0 to 2.0 milliohms after few cycles. The initial value
of 1 was approximately 0.3 and it increased rapidly to
around 0.8 after few cycles. After, the variations of ECR
and p around these average values were relatively wide.

In the case of the Cu-DLC, while initial value of
ECR was hundreds of milliohms, it gradually decreased
with cycles and reached 1.5 to 2 milliohms after 600
cycles. pu started below 0.35 and decreased progressively,
and stabilized around 0.25, also after 600 cycles.
Observation of worn surfaces of the different number of
sliding cycles reveals that a tribofilm was built up on the
sliding surface of the ball, and it grew as the sliding
cycle increased, consisting mainly of copper according
to energy dispersive X-ray spectroscopy. The Cu-DLC
coating on the plate wore gradually and delamination of
the Cu-DLC was observed at 450 cycles. Around this
number of cycles, ECR started decreasing, suggesting
that such decrease resulted from the delamination of the
Cu-DLC coating. After less than 1000 cycles, the
Cu-DLC was almost worn out. However, detrimental
effects could not be observed either on ECR or on p. So
the tribofilm on the ball should have a key role in
achieving and preserving these good electrical and
tribological characteristics.

8. Summary (topic 2)

The electrical contact resistance and the coefficient
of friction behavior of a Cu-DLC nanocomposite
coating deposited on a flat brass substrate with a brass

ball combination were investigated. A Cu-rich tribofilm
was built up on a brass ball by sliding with a Cu-DLC
deposited on a brass substrate. This tribofilm provides
the good tribo-electrical characteristics.

Table 3. Experimental materials and conditions

] Ball Brass

.Tg (06.35mm)

‘Q":; Plate Brass Cu-DLC

= (20 x 20 x t0.5mm) | (uncoated) [(brass substrate)
Normal load IN 3N
Track length 0.8mm

E Frequency 0.5Hz

':§ Electrical current 0.2Amps

5]

©) Sliding cycles up to 2000
Atmosphere Ambient air

Sp (20-25 °C, 25-35%RH)

Reclpracating Cycles

Fig. 4 Electrical contact resistance

Coefficient of Friction
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Fig. 5 Coefficient of friction
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ABSTRACT
To prevent the occurrence of wear and the increase in friction in case of lubricant starvation between two surfaces in
contact, this study demonstrates experimentally the possibility to create oil feeding in the high pressure zone, by
controlling the micro-topography of the surfaces. Thanks to a femtosecond laser, micro-cavities are generated on the

surface and locally increase the lubricant film thickness.

1. Introduction

The ability of a fluid to separate two surfaces in
contact under severe mechanical conditions is
outstanding. However, the persistence of this protective
film will be challenged in case of inadequate contact
feeding in lubricant, that is to say when starvation
occurs. Although various experimental [1,2] and
numerical [3] studies have focused on starvation and
replenishment mechanisms under stationary conditions,
only little work has taken into account transient
conditions.

The goal of this paper is to evaluate the contribution
of a laser micro-textured surface to maintain a
lubricating film and to prevent wear. We also analyze
the onset of partial starvation based on an effective
feeding volume in the convergent zone. The
consumption of this volume leads to severe starvation
regime.

2. Experimental

In this context, starvation mechanisms in
elastohydrodynamic  regime were experimentally
investigated in pure rolling, in rolling/sliding and also
reciprocating conditions for fluid viscosity ranging from
50 to 3000 mPa.s. Thanks to a ball/disk tribometer [4]
with an optical interferometric system, the convergent,
contact and outlet zones are simultaneously visualized
(see Figure 1), and the film thickness distribution and
the friction force in the high pressure zone under
controlled contact kinematics are measured.

Fig. 1 EHL contact. The air/lubricant meniscus is
clearly visible in the inlet zone. The flow direction
goes from right to lefi.

Occurrence of starvation will be discussed in terms
of film thickness, location of the air/lubricant meniscus
and friction.

3. Results and discussion

Severe starvation occurs when an effective volume
of lubricant in the convergent zone is consumed: the
film thickness decreases and the friction force
simultaneously increases. We show that starvation
process is function of two time scales. For short time,
inferior to 1s, the film thickness and the location Ly, of
the air/lubricant meniscus are correlated as shown in
Figure 2. For longer times, few hundreds of s, a
progressive diminution of the film thickness down to
few nanometers in the contact zone results from the
lubricant deficit induced by the ratio leakage/flow rates.
This decrease of the film thickness causes the
occurrence of wear in the contact. In presence of a laser
micro-textured surface, the shearing of the lubricant
entrapped in the micro-geometries is able to provide a
local increase of the film thickness, protecting the
mating parts. The ability to diminish wear is governed
by the density and the depth of micro-texturing.
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Fig.2 Correlation between the central film thickness
h. and the location of the air/lubricant meniscus L.
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ABSTRACT
The economic development in the last 100 years have been mainly enabled by the improved mobility options for persons and goods
due to the development of efficient vehicles and provision of transport infrastructure for road, rail, air, maritime and inland
waterways. Whilst the number of vehicles today excessively increased beyond one billion adverse effects occurred on safety,
efficiency, sustainable use of natural resources, environment and economy. The development of new technologies mainly will allow
new regimes in traffic management will to reduce the negative impacts towards a more sustainable mobility of persons and goods.

1. Introduction

Mobility supported by engines has started around
200 years ago with development of steam driven
locomotives for transportation of persons and goods.
Around 50 years later Maritime transportation changes
from wind driven vehicles towards engine driven with
similar propulsion principles. Again 50 years later a new
generation of engines with ignition principle could be
built much smaller and less weight applicable for road
vehicles and finally about 30 years later this type of
engine have been applicable also for a new generation of
aircrafts. In parallel to the development of vehicles it
was also necessary to develop a dedicated transportation
infrastructure for rail, road, maritime and air
transportation (Rail tracks, dedicated roads for road
vehicles, ports and air ports). This (technological)
development has built the basis for the economic
development globally but also was building the basis for
the motorized armed forces where the mankind has
suffered dramatically in the last 100 years also globally.

2. Technological Development
The technological development induced the
production of a huge number of vehicles — specifically

in the last five decades-we now can see around the globe.

Today we account about 1bn road vehicles, about
180mio rail vehicles, about 80mio ships all sizes and
more than 10mio aircrafts requiring an adequate
infrastructure to be operated. The investment on
transport infrastructure in the last 5 decades has been
enormous in all countries and is expected to grow even
further due to aging of infrastructure and the demand to
extend their capacity to balance the demand. Beside all
financial effort we experience a decreased efficiency in
transportation and still a much too high number of
fatalities and injuries due to accidents in transportation.
The European Commission counts the economic loss
due to inefficient traffic (traffic jams, loss of workforce
by delays, etc.) to about 120bn€ annually and economic
loss on social level due to fatalities and injured person to
about another 130bn€ annually. Similar figures have
been reported from the USA on their economy. Today’s
most urgent demand beside the significant reduction of
GHG emission induced by transport is to increase
efficiency and safety in transportation on short notice.
Therefor the organisation of transport (generally
addressed as traffic management) on all modes need to

be carefully analysed and measures to be identified to
improve safety and efficiency specifically in view of the
most recent technologies emerged in the last 2 decades.

3. Advances in Traffic Management

Analysing the principles in organizing traffic on the
different mode in a general manner one can easily
conclude two diverse regimes.

1., A strictly centralised regime as for rail and air
traffic — ‘the vehicle is only allowed to move with
dedicated (individual) advise from a central
management point (via signal or message) and

2., A so-called ‘decentralized’ regime, as there is
only an indirect way to impact vehicle movement (e.g.
via traffic lights, road side signs, etc.) — ‘the vehicle
move on the command of the driver more or less
independent from centralized advise only steered by
some general rules (not addressing each vehicle
individually)’.

The first regime applies for rail traffic management
and air traffic management, the second regime applies
for road traffic management and for maritime and inland
waterway traffic management.

In view of the most recent technological
developments on all transport mode - the so called
‘co-operative systems’ - one can see a significant change
in organizing traffic for the near and long term future.
The key enabler for this ‘co-operative systems’ in
transport are the automated exchange of messages
between vehicles (V2V) and between vehicle and
infrastructure (V2I). Based on the experience we have
made so far in the developments of the last decade
globally we will need an additional element to organize
traffic in a safe and efficient manner. This element is the
‘autonomous function’ to allow the vehicle to drive
automatically within a limited sphere.

4. Summary

Due to the increasing technological capability of
electronic systems based on efficient data capture by
sensors, fast processing of mass data and automated
data/message  exchange between vehicles and
infrastructure (e.g. DSRC, GNNS, digital maps, etc.)
new ways to ‘organise’ traffic can be developed.
Introducing the 3 elements (V2V, V2I, and autonomous
function) will consequently influence the above



mentioned divers ‘traffic management regimes’ to a new
harmonised single approach on traffic management
equally applicable to all mode of transport (road, rail, air
traffic, maritime and inland waterway traftic). This will
allow manage traffic in an integrated way across all
modes without traffic jam and respect to utmost
utilisation of infrastructure capacity while increasing
safety of transportation with the goal for zero accidents
on road, rail, air and waterways maritime transportation.
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ABSTRACT
While Mechanics can be considered as the science permitting the solids to support forces by contacts, Triblogy is the science, which
permit the motion of solids. Tribological processes are always dissipative; a friction force is opposed to the motion and then creating
an energy loss. As a consequence, engineers are always trying to lower the friction force in order to decrease the energy losses. This
objectives associated to a search of increasing the lifetime of mechanical systems are in fact a challenge for the future Tribologists.
Considering some systems from the nature can help to find some interesting ideas for surface engineering.

1. Introduction

The word Tribology was defined in 1968 but the
"tribology" fact is very old. As soon as men for their
daily activities used the contact between solids and
motion, the tribological problems were present: friction
force and wear, with their negative consequences.

At first, Tribology was not considered as a problem
but people optimize the tribological systems step by step
by performing simple dedicated experiments. An
example is shown Fig. 1.

Fig. 1 Already at the Egyptian time lubrication was used
to decrease the friction force. (transporting the statue of
Ti— from a tomb at Saqqara — 2400 B.C.)

Then, people realize that contact between solids and
friction exists and that friction and wear is a
consequence of the interaction between the surfaces of
matting solids. More sophisticated experiments where
then developed in order to have information on friction
and wear.

After that, the society was more and more developed
for mechanical systems and tribological problems were
more and more studied. It was then considered that
material nature is important for the behavior and
performances of tribological systems.

Surfaces appear after this period to be also a
determinant factor... and then scientists were studying
more and more the surfaces in order to find some way to
improve their behavior (Fig. 2).

Fig. 2 In 1737 Tribologists begin to consider that the

surface topography is an important parameter for
friction processes. Belidor, a French scientist,
represented the surface geometry using some ideal
spheres.

The more simple was first to develop surface
treatments in order to modify their mechanical
properties; then various surface heat treatments were
invented to form at the surface of metals some ompound
with higher mechanical properties than the substrate.
After, more complex strategies were developed to
protect a solid surface by a coating with particular
nature, structure and properties (see an example Fig. 3).
Consequently, the tribological behavior is considered to
be related to the behavior of coated surfaces. Of course,
the adherence of the coatings appeared to be very
important. In this period, very numerous coatings were
investigated: hard coatings, soft coatings, multilayer
coatings, composites coatings... always now, this
strategy of protecting a sliding surface by a coating is
under investigation in order to develop new and
high-performence solutions.
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Fig. 3 An example of a multilayer coating for protecting
cutting tools (cross section observed with a SEM).



More recently, surface topography was a parameter
becoming of the first interest. Studies are trying to
understand the relationships between surface topography
and friction force and surface damage (Fig. 4).
Machining surfaces with conventional machines was
investigated: it becomes important to know what is the
effect of machining parameters on the characteristics of
the machined surface. Particular surface treatments such
as sand blasting where used to modify the surfaces.

Fig. 4 Surface topography used for the sliding internal
surface of diesel engine liners. Scratches with various
sizes, which can act as lubricant reservoir and wear
particles retainer, compose the particular roughness,
manufactured by Honing.

With the development of machining technologies,
scientists try to manufacture textured surfaces at a scale
being smaller and smaller. Currently, the femto second
laser can be considered as one of the most sophisticated
machine tool for modifying surfaces; it can be used to
create networks of very small holes in order to improve
the behavior of surfaces in lubricated conditions (Fig.
5).

In a parallel way, the nature was in fact also
optimizing the things in order to adapt them to a
function. The structure, the materials and the surfaces
are naturally designed in order to present the desired
function: adherence, friction noise, mechanical
resistance, wettability, colors, ... many examples can be
considered for this (Fig. 6).

Fig. 5 Laser texturing can be used for tribology: creation
of small dimple on a surface (left). This particular
topography modifies the lubricant film formation in the
case of elastohydrodynamic lubrication (right: result of
modeling the film thickness).

(PhD of L Mourier, ECL - 2006)

Fig. 6 Observation of a water drop on a Lotus leave
(top) showing the super hydrophobicity created by the
roughness and nature of surface (SEM picture, bottom).

Then, scientists and tribologists considered the idea of
biomimetism. They try in fact to imitate the nature to
have some particular function. But now, it is very
important to think about the real challenges in the field
of Tribology.

2. Future Trends in Tribology

Nowadays, Tribologists have developed a lot of effort
to understand tribological processes with the use of
high-performent equipements and complex modeling.
Predictions are then more and more present but it is
always necessary to continue theses efforts.

The present challenges are to develop mechanical
systems with high output (low friction losses) and long
lifetime. In the field of automotive industry, this
challenge has also to be completed by considerations on
production costs, recyclability and ecology.

With these aims, surface modifications represent a
very attractive strategy. The development of new surface
coatings and new surface topography is always a key
problem for the future. We have for this to consider not
only scientific progress in the field of surface science
but may be interesting ides can be found in the nature to
optimize a surface for a given purpose.
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ABSTRACT
The importance of biofuels is growing rapidly in Germany and world-wide. This is reflected in steadily increasing
research activities in both academia and industry, as well as in an increasing number of joint ventures comprising
several institutions. Thus, not only the extent of publications on this highly dynamic topic is strongly increasing but also
the public interest due to its obvious socioeconomic relevance. First generation biofuels such as bioethanol and
biodiesel are state of the art today. However it is obvious that neither the quantity nor the quality are sufficient to meet
the production potential and the standards expected. The second generation currently under development aims at the use
of lignocellulosic feedstocks by-produced in agriculture and forestry. Third generation biofuels are issued in diverse

research activities ranging from microbial fuels or algal fuels.

1. Introduction

The biolig® project at the Karlsruhe Institute of
Technology (KIT) aims at large scale production of
synthetic second generation biofuels from biomass
(BTL, biomass to liquids). The bioliq process concept
has been designed to overcome scientific challenges and
engineering problems, which arise when low grade,
residual biomass shall be used to a large extent in a BTL
process. Biomass such as straw, hay or residual wood
usually exhibit on the one hand low energetic densities,

thus limiting collection area and transportation distances.

On the other hand, the production of synthetic fuels
requires large scale production facilities in accordance
with economy of scale considerations. In the bioliq
process, biomass is pre-treated in regionally distributed
fast pyrolysis plants for energy densification. The
products, being pyrolysis char and liquid condensates,
are mixed to form stable, transportable and pumpable
slurries also referred to as biosyncrude. Biomass is thus
energetically concentrated allowing economic transport
also over long distances. In industrial plants of
reasonable size, the biosyncrude is gasified in an
entrained flow gasifier at a pressure slightly above that
of the following fuel synthesis. In the bioliq pilot plant
synthetic fuels are produced via methanol as an
intermediate. The process requires a gasification
pressure of up to 80 bar.
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Fig. 1 bioliq concept

On site of KIT, a pilot plant is constructed for
process demonstration, to obtain reliable mass and
energy balances, for gaining practical experience, and to
allow for reasonable cost estimates. The fast pyrolysis
plant, already in operation, has a biomass feed capacity
of 500 kg/h (2 MW(th)). A twin-screw reactor, equipped
with a pneumatic heat carrier loop with sand as the heat
carrier medium is the main technical feature of the plant.
The biosyncrude is prepared in a specially designed
colloidal mixer and stored in stitred container tanks. To
prevent from potential sedimentation, the content of the
tanks is continuously circulated.

The further process steps have been mechanical
completed and commissioned separately in 2013. The
high-pressure entrained flow gasifier is designed for 5
MW, (ca. 1 t/h) slurry feed and can be operated at up to
80 bar. The burner is equipped with a twin fluid
injection nozzle using oxygen and steam as atomization
and gasification media. A 1 MWy, burner fed with
natural gas is used for process stabilization, e.g. when
using low calorific fuels or slurries with a wide and
varying specification range. The pumps are designed to
feed suspensions with up of 5 Pas viscosity, the burner
nozzle is designed for a maximum viscosity of 1 Pas.
The gasifier is specifically designed for lower fuel
calorific values in the range of 13 - 25 MJ/kg. For
adjustment of viscosity the biosyncrude can be heated
up to 120 °C in the feed line to the burner nozzle. The
gasifier is operated in slagging mode and is equipped
with an internal cooling screen, particularly suited for
conversion of ash rich feeds and fast start up and shut
down procedures. Ethylene glycol slurries with char can
be used as model fuel for scientific research. Ash and
flux can be added to the fuel feed flow in order to adjust
slag melting behavior.



The raw synthesis gas is purified and conditioned by
a high pressure hot gas cleaning system, consisting of a
hot gas filter with ceramic filter elements, a fixed bed
adsorption for HCI and H,S removal and a catalytic
converter for decomposition of nitrogen and sulphur
containing trace compounds. Afterwards, CO, and water
are separated. The purified synthesis gas is then
converted to dimethylether in a one-step synthesis
process, which is converted in a subsequently following
reaction into gasoline. A ZSM-5 zeolite-type of catalyst
is used here. In all reactors, a new heat pipe based
system is used for heat exchange, providing nearly
isothermal conditions in the catalyst bed and improving
process control.

Fig. 1 bioliq process scheme.

Based on mass- and energy balances, an economic
analysis of the whole process chain has been performed
and will be worked out in more detail when
experimental data from the pilot plant become available.
Depending on the plant configuration and the selected
production scenario and synthesis concept, overall
process energy efficiencies from biomass to fuel
between 34% and 42% have been estimated.

The process development is embedded into a
coherent R&D framework, allowing for scientifically
based operation and further development. Process
development units for pyrolysis, gasification, gas
cleaning and synthesis are utilized to increase the
fundamental understanding of the underlying processes,
to obtain representative product materials and process
data, to develop technical improvements and new
process variants, which then can be tested in the pilot
plant.

Fig. 2 bioliq pilot plant at KIT.
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ABSTRACT
Red River College, a recognized Canadian college leader in applied research, has demonstrated capabilities and expertise in vehicle
technology and the use of renewable fuels — with an emphasis on performance in extreme climates, especially cold. Local, national
and international partners have collaborated on vehicle-related product and prototype development, fleet demonstrations, testing and
evaluation, and the use of renewable or zero/low emission fuels (such as biodiesel, hydrogen, and electric/hybrid technologies). A
case study will illustrate the College’s integrated research, education and training approach to Mobility from “Green Energy”.

1. Introduction

Red River College’s integrated approach to research,
education and training approach for Mobility from
“Green Energy” has resulted in extensive experience in
advanced transportation and energy-related applied
research over the last decade.

In close proximity to the geographic centre of North
America, the College’s main campus is in Winnipeg,
Manitoba, Canada (on approximately the 50th parallel)
and can experience extreme temperatures in both the
summer (35°C) and winter (-35°C). The opportunity to
evaluate fuels and technologies in a cold climate
environment has encouraged research on vehicles which
use renewable and alternate fuels.

Cold climate and/or renewable fuels are often key
elements in many applied research activities [1] such as
the Red River Raycer (solar car); Hybrid Hydrogen
Internal Combustion Engine and Hydrogen Fuel Cell
bus demonstrations; Plug-in Hybrid Electric (passenger)
Vehicle fleet conversion, demonstration and evaluation;
diesel highway coach prototypes to meet new emission
requirements; Compressed Natural Gas heavy vehicle
winter performance evaluation; and development,
demonstration and evaluation of an all-electric battery
transit bus prototype. These projects complement the
$2,400,000 (CDN) investment by the Government of
Canada in vehicle technology research infrastructure.

In 2011, the Province of Manitoba provided
$645,000 to establish the Electric Vehicle Technology
& Energy Centre. EVTEC is a virtual centre which
complements and supports provincial policy [2]
concerning sustainable transportation. EVTEC serves to
test and demonstrate electric vehicle technologies, while
allowing the College to enhance applied research,
education and training, as well as to raise public
awareness of electric vehicle (EV) technology.
EVTEC’s startup was catalysed by a three-year,
$3,000,000 international collaboration to develop an
all-electric transit bus and charging system. Subsequent
initiatives have led resulted in a $10,000,000 investment
for a five vehicle, four-season, four-year demonstration
under regular urban transit system operating conditions.

2. Discussion

Nearly 98% of Manitoba’s electricity is generated
from renewable hydro power, which is a key driver to
pursue EV technology. In late 2010 Manitoba and
Mitsubishi Heavy Industries of Japan signed a
Memorandum of Understanding with the objective of
exploring renewable energy development opportunities;
including the electrification of transportation and
recharging infrastructure, as well as battery-storage
technologies.

An international consortia was created and brought
together the Province of Manitoba, Manitoba Hydro,
Mitsubishi Heavy Industries (MHI), New Flyer
Industries (NFI) and Red River College to undertake the
development of an all-electric battery transit bus,
including the related charging infrastructure, with the
ensuing research to be carried out through EVTEC.
Anticipated benefits of the “Zero Emissions” bus are:

e only two tonnes of greenhouse gas emissions (from
a renewable supply), compared to 108 tonnes for a
diesel-electric  hybrid and 162 tonnes for
conventional diesel;

e assurance of a long-term renewable fuel supply;

e overall energy efficiency improvements, including
electrification of ancillary accessories and improved
drive train efficiency; and

e longer life and lower maintenance requirements due
to reduced maintenance when compared to
conventional engines, transmissions and accessories,
coupled with longer drivetrain life.

Within one year, the prototype ‘“Zero Emissions” bus
(Figure 1), which integrates lithium ion battery packs
from MHI in a NFI Xcelsior chassis, was operational.
The batteries provide direct current power to a nominal
650-volt system, using an air-cooled 120 kWh battery
which is ultimately targeted to be a comparable weight
range as the engine and fuel on a diesel bus. The
prototype has a range of 80 kms/four hours in typical
stop-and-go transit operation, and is the first of its kind
in Canada. The prototype has near zero emissions,
although a bio-diesel heater is required in winter
operation to heat the interior of the bus.



Fig. 1 Electric battery transit bus prototype — June 2012

Manitoba Hydro has completed installation of a first
generation On Route Rapid DC charger with a dual
module output design which is targeting 300 to 500 kW.

Initial validation and testing of the prototype vehicle
over a two-year period in Winnipeg has begun, operating
primarily on a private route shuttling Manitoba Hydro
employees between its current and former head office
locations. [3] Initial in-field prototype operating
performance test results indicate:

e an overall average energy consumption of
133.kWh/100km;

e HVAC consumption of 32 to 45 kWh/100 km at
35°C ambient; and

e sound (noise) output ranging from 50 dBa at idle
(all systems operational) to 61 dBa when at
full-throttle acceleration.

The additional energy requirement for winter heating
of the interior when using electric heating will drive
energy consumption to over 300 kWh/100 km. This high
consumption limits available range and increases
charging frequency, which in turn limits battery life and
increases costs. An alternative is catalytic diesel or
bio-diesel heaters with 85 to 90% thermal efficiency.

In late October, 2012 New Flyer Industries was
awarded $3.4 million by Sustainable Development
Technology Canada to work with the other members of
the consortium, as well as Winnipeg Transit; to develop
and deploy four additional prototypes and a high
capacity charging system by the end of 2013. A
four-year evaluation period, while in revenue service,
will follow to assess the high capacity charging station,
battery capacity and component life and reliability. Red
River College is working directly with Mitsubishi
Heavy Industries and New Flyer Industries on the
integration of the battery packs for two bus prototypes.

In summary, through the combined efforts of the
consortium partners, one prototype has been completed
and four others are under development. Validation
testing of the first prototype has completed its first year.
A rapid DC charger for on route use has been deployed.
NFI has demonstrated the prototype across North
America; and was awarded a contract by the Chicago
Transit Authority for two battery electric buses, as well
as electric hybrids to other properties.

3. Conclusions

Initiatives such as EVTEC directly complement and
support Province of Manitoba policy concerning
sustainable transportation; and enable electric vehicle
applied research and innovation amongst Manitoba’s
transportation sector; enhance electric vehicle education
at the College and in the region; and increase public
awareness of EV technology. [4] Opportunities for
future study include the repurposing of ground vehicle
batteries for stationary applications, determination of
appropriate business models, and the availability of
commercial-grade, high-capacity, fast-charging
infrastructure, and passenger EV end-of-life.

With a strong industry network and a history of
partnering with to conduct practical applied research
projects, the College is applying its successful model of
supporting innovation to enhance and improve vehicle
performance, reduce emissions and integrate the use of
renewable and/or alternate fuels. The pursuit of Mobility
from “Green Energy” has advanced vehicle technology
and renewable energy research, development, testing
and manufacturing capabilities in Manitoba.
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ABSTRACT
Red River College has become an identifiable forerunner in applied research activities within the motive power field. With the
focus upon development of technicians for the future, Red River College and its staff have been actively involved in the
integration of applied research activities to enhance current curriculum content. Through selective project involvement, Red
River College has seen the learning activity within the programs expand and more proactive thinkers return in subsequent

apprenticeship training levels.
1. Introduction

There has been a conscious effort to structure an
integrated approach to applied research activities
within the various programs delivered within the
Transportation Heavy Apprenticeship Trades division
(THAT) of Red River College (RRC). This approach
has allowed for the enhancement of learning
opportunities for both students and staff that
previously weren’t available to them.

Beginning in 2006 THAT division of RRC; has
been actively involved in applied research activities
with the support of the Applied Research &
Commercialization (AR&C) department of RRC and
a wide variety of industry and government
stakeholders. The division has been focused on
three major themes of research activity.

e  Cold Weather Testing
Alternative Fuel Vehicles

Emission Testing

Within these areas the division has been successfully
able to expose both students and staff to new
technologies and involve all parties in using the
research as an active component of the student’s
studies and for staff development.

With a student centered approach to project
selection, we have found that this selective process
has had a major effect on the students ability to
become better prepared for the technological change
they will be exposed to when in industry. From the
staff perspective, it has been found that the
willingness to pursue expanded research activities
internally has also grown such as that of the original
bio-diesel project (fig. 1). Case in point; is the current

Bio-diesel reactor that is nearing completion and is a
joint venture between five separate departments
within the college (fig. 2). The interest has spilled
beyond the divisions preverbal borders and has other
areas of the college now seeking to become involved
in applied research. As a group that is made up of
technicians and technologies, the desire to expand
ones knowledge base comes natural to most staff.

Fig. 1 Original bio-diesel reactor from Red Deer

College
%

Fig. 2 New high capacity PLC equipped reactor
(June2013)



2. Discussion

Situated near the geographic center of North
America, Manitoba has for many years played host to
manufacturers when testing the performance of their
vehicle in a region of extreme temperature ranges.
With temperatures that will vary seasonally from
+35°C to -35°C and at times beyond both of these
values, the climate facilitates data acquisition that
may not be achievable in a real world situation
anywhere else.

As aresult, the applied research that occurs here is
very often focused on out three themes of research
activity preferences. The College and THAT
division has fast become a recognizable institution
that provides opportunities for its students and
industry partners (Mongeon, 2008).

The division has found that while cold weather has
been the catalyst to bring in a project, most projects
are based upon validating alternative fuels or
propulsion systems. These two areas are closely tied
to the fundamental business of the institutions
training mandate. As such, the projects fit the
criterion for project selection in almost every case.
The projects we have been involved with or are
currently involved with are varied. Our current list of
applied research activities that have been completed
or are in progress are as follows:

e EPA Certification for engine and induction
system installation for Bus Transportation
industry (2007 standards).

Hydrogen Hybrid cold weather testing.
Hydrogen production and distribution.
Hydrogen Fuel Cell Bus project.

PHEYV conversion and service.

Power Generation Unit assembly project for
use in arctic environment.

Electric bus battery assembly project.
Electric bus battery design and assembly
project.

EPA Certification for engine and induction
system installation for Bus Transportation
industry (2010 standards).

CNG cold weather testing and report
submission for Transport Canada.
Bio-diesel production and vehicle testing.
Bio-diesel reactor design and
commissioning

All of these projects have been well received by the
students and staff with no shortage of volunteers to
participate in almost every project. It is important to
mention that many of these projects are done when

faculty are instructing with students (to enhance the
learning) or in their non-contact period. When staff
participates in their non-contact hours they do so on a
purely voluntary basis.

3. Conclusions

With the numerous projects that the division has
had the opportunity to be involved in, we have all
gained a tremendous amount value from our
participation. The support that the college
administration, supporting departments such as
AR&C, the Province of Manitoba, the Government of
Canada and Industry stakeholders and participants
from both Canada and abroad, have all given
immeasurable opportunities to our students. The
growth that the division has experienced to date is
only to be out shadowed by our future growth
potential. The applied research activity that we have
been exposed to has had a major impact on the
culture of the division and has become contagious.
With the support of AR&C I would expect continued
opportunities for our students and staff and future
technicians.
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ABSTRACT

This talk describes a set of modeling, simulation and analysis tools for planning and executing traffic operations management
strategies in freeway corridors. These tools were originally developed to provide quick and quantitative assessments of the benefits
that transportation management center control policies can provide, in order to decrease congestion in a freeway traffic corridor. The
tools are based on macroscopic models, which run at a significantly faster rate than conventional microsimulation models, and are
casily and reliably calibrated using traffic data collected from existing infrastructure mainline loop detectors. The tools are now being
used in the development of a decision support system for active traffic management of freeway corridors in order to perform
short-term traffic density and flow forecasts and to evaluate possible traffic management strategies.

1. Introduction

Vehicular traffic congestion remains one of the major
worldwide sources of productivity and efficiency loss,
wasteful energy consumption, and avoidable air
pollution. This talk describes a set of modeling,
simulation and analysis tools for planning and executing
traffic operations management strategies in freeway
corridors and their use as part of a real-time decision
support system [1]. A freeway corridor typically
comprises a 40-kilometer freeway segment on a highly
populated urban area, together with its adjoining major
urban streets or arterials. The movement of vehicles in a
corridor is regulated by programmable field control
elements including arterial intersection signals,
ramp-metering signals, and message signs that announce
emergency conditions, set speed limits and tolls, and
provide driver information. Traffic datais  primarily
collected through inductive loop detectors buried
roughly every kilometer along the freeways' payment, as
well as detectors located in some of the major corridor
arterials.

2. Model calibration, imputation and sensor fault
detection and handling

The modeling, simulation and analysis tools that will
be described in this talk utilize a self-calibrated Cell
Transmission Model (CTM) [2] traffic macroscopic
simulator. This simulator relies on a well-accepted
theoretical model of traffic flow; it is parsimonious and
does not require parameters that cannot be estimated
from traffic data; and has been tested for reliability on
several freeways [3]. Moreover, it is fast, running
several hundred times faster than real time, which can be
used with real-time measurements and statistically
predicted short term future traffic demands to keep track
of the current freeway traffic state, as well as make
short-term predictions.

We first present system identification, fault detection

and fault handling methodologies for automatically
building calibrated models of freeway traffic flow. The
algorithms that are presented work with loop detector
data that are gathered from California freeways. The
system identification deploys a constrained linear
regression analysis that estimates the so-called
fundamental diagram relationship between flow and
density at the location of a given sensor.

Subsequently, we present an imputation algorithm
for estimating the ramp flows in a freeway network [4].
We use measurements along the freeway - flows and
densities collected by the existing loop detectors, to
estimate the flows entering and exiting the system using
ramps. The algorithm is based on the Link-Node Cell
Transmission Model (CTM), which describes the traffic
dynamics along the freeway, once the on-ramp demands
and the off-ramp split ratios are provided as inputs. The
model based imputation algorithm estimates the
on-ramp flows and off-ramp split ratios that match the
observed mainline measurements of density and flow.
We employ a two-step procedure in the algorithm. In the
first step, we find an effective demand parameter (which
captures the aggregate input into a freeway section), by
matching the model-calculated densities with the
observed densities. This step employs an adaptive
iterative learning algorithm, which continuously updates
the effective demand parameter across iterations until
sufficient convergence is achieved. In the second step,
the effective demand parameter is split into the on-ramp
flows and off-ramp split ratios using flow measurements.
In this step, we derive the ramp flows using a linear
program with an objective that minimizes the error
between the model calculated flows and detector
measurements. Finally, we demonstrate the application
of the algorithm with a synthetic example and also using
real life data from Several California freeway sections.

A fault detection algorithm, which has been
developed to facilitate the automatic model building
procedure, is also discussed in this talk. CTM models



require consistent observations along the modeled

freeway section for an accurate calibration to be possible.

When detectors are down or missing, the model has to
be modified to a less accurate representation, in order to
conform with a configuration where a sensor is assigned
to each cell of the model. In addition, on most California
freeways the ramp flows in and out of the mainline are
not observed. Since the estimation of these unknown
inputs to the system also hinge on healthy mainline data,
the identification of faulty mainline sensors becomes
crucial to the automatic model building process. The
model-based fault detection algorithm presented herein
analyzes the parity between simulated and measured
state, along with estimated unknown input profiles.
Subsequently, it makes use of look-up table logic and a
threshold scheme to flag erroneous detectors along the
freeway mainline.

A fault-handling algorithm that accompanies the
fault detection aims to revert the model to its original
configuration after the aforementioned modifications are
made to the model due to missing or bad sensors. Using
a relaxed model-constrained linear optimization, this
algorithm seeks to fill in the gaps in the observations
along the freeway that are a result of poor detection.
This method provides a reconstruction of the
unobserved state that conforms to the rest of the
measurements and does not produce a state estimate in a
control theoretical sense.

The identification of fundamental diagram
parameters and the estimation of unknown ramp flows
produce a complete model. Simulated densities and
measurements contour plots along the freeway provide
an important visual inspection tool to assess if the model
is able to replicate the congestion patterns and important
bottleneck locations on the freeway.

Simulated Density [vehimile]
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PeMS Dansity [veh/mile]
[} -

Posthlile Pnzleh

In these contour plots, the horizontal axis is the spatial
coordinate whereas the vertical coordinate axis
corresponds to the time of day in hours. The plots show
a single day, i.e. a 24-hour period. The traffic flows from
right to left in these particular plots. The color palettes
next to the plots define the color vs value matching for
the contours. This example shows a calibrated 23-mile
stretch of eastbound I-80 on August 15h, 2008 for a 24
hour time range.

3. Coordinated Ramp Metering and Variable Speed
Limits

A computationally efficient model predictive controller
for congestion control in freeway networks is presented
in this talk. The controller utilizes a modified Link-Node
Cell transmission model (LN-CTM) to simulate traffic
state trajectories under the effect of ramp metering and
variable speed limit control and compute performance
objectives. The modified LN-CTM introduced here
simulates freeway traffic dynamics in the presence of
capacity drop and ramp weaving effects. The objective
of the controller can be chosen to represent commonly
used congestion performance measures like total
congestion delay measured in units of vehicle hours.
The optimal control formulation based on this modified
model is non-convex making it inefficient for direct use
within a model predictive framework. Heuristic
restrictions and relaxations are presented which allow
the computation of the solution using optimal solutions
of a sequence of derived linear programs. Mainly, the
freeway is cleverly divided into regions, and limited
restrictions are placed on solution trajectories to allow
us to derive computationally efficient control actions. In
the absence of capacity drop, this solution strategy
provides optimal solutions to the original optimal
control problem by solving a single linear program. The
properties of the solution are discussed along with the
role of variable speed limits when capacity drop is
present/absent. Examples are provided to showcase the
computational efficiency of the solution strategy, and
scenarios are analyzed to investigate the role of variable
speed limits as a congestion control strategy.

The use of these tools as part of a decision support
system for a freeway traffic management system will be
discussed in this talk.
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OSC materials

* High OSC
performance
under 500°C

3. Results
TEM and SEM observation

% o 0,Storage '

Experimental condition

Temperature : 500~1000 "C
Time : 10 min

Atmosphere : N, or Air

¥ comparison : electric furnace

0OSC measurement at 500°C
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Lotgering factor
Maximum OSC value
: 466 pmol-O/g
Phase stability and OSC rate during oxygen
uptake-release behavior was promoted

s ¥
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Anisotropic CuFeO, synthesized by
microwave irradiation shows high
OSC value as compared to
conventional heating samples.

Mechanism of anisotropic
grain growth

2.45 GHL Micrnwa\e
Irradiation

. g

Influence OSC property

4. Discussion
Am!so!wgl.c grafn grow!h

The cause of anisotropic
grain growth by microwave
processing

eagm—

The depth of microwave pen on

f i Frequency of microwave [GHz]

: Magnetic permeability [H * m']
v"_f,uo o ¢ Electrical conductivity [S * m]
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Penetration depth

c-axis
ab-plane

structure,

Microwave heating promoted

Shallow
Deep

Yr Microwave heating promoted anisotropic
grain growth| layered

based on intrinsic




New catalyst for automobile using organic-inorganic
Hybrid nanoparticles
New Industry Creation Hatchery Center, Tohoku University
Adschiri laboratory
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( What is supercritical fluid? J ( How to create nanoparticle? )

Room femperature  Subcrifical state  Supercritical state  Room femperature Determination of reaction temperature, pressure, pH
condition etc, by batch type reactor

f

Voiume : 5 ml

We can create nanoparticle and modify organic molecules on the

surdice dadtanoously Create mnoparﬂcle lrl:mm:l\qr by flow type

104/year

d Middle type
\Vapor | f - | instrument

(Momi-cho)
Temperature [T]

Supercritical fluid has gas

like diffusibility and liquid
llkesolublillﬂ e vt | S | Mownsh

0SC results by Zirconium - Iron nanoparticles

Loveerior Ry
-5 B E & EE a8 E

B P_...... et rrrsberrrtisesfime Hrrebbresst

We can control the structure of Filled circle: new nanoparticle
nanoparticle Open circle: Ce0; conventional catalyst

Surface modification  mono-dispose Cel,
nanoparticle nanoparticle Surfac
m&{luﬂnn ieﬂ,

Increase modifier concentrafii— "‘“ﬁ',“‘:"g""’ nanopar

PR, e [ How to use nanoparticle for Automobiles |

Let‘s crea!e a new materlat of a car using nanoparticle -

Nano particle can ns:hﬂf:ddlm sw::alﬂnrn:x mﬂm if we use organic ybrid Gfganfo-fﬂofﬁaﬁfc ﬂﬂﬂﬂpﬂ.'_
agent ffere {1
o — E!lﬁase ccontact us, if you are interest.

( Example of creation nanoparticles |




Strategic Regional Innovation Support Program by MEXT, Next Generaion Automoblles | Miyag Area
Synthesis of Ceria Nanoparticle-Assembled Hollow Mesoporous Silica Composite Particles

Haruyuki Ishii, Saki Ito, Daisuke Nagao, Mikio Konno®
Department of Chemical Engineering, Graduate School of Engineering, Tohoku University
6i-6-10, Aoba, Aramaki, Aoba-ku, Sendai 980-8577, Japan
konnol@mickey.che.tohokw.ac.jp, ishiit@mickey.che.tohoku.ac.jp
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| Introduction | Self-assembly formation
Nanoparticles in CeNP-NaOA suspensions
- (positive) High catalytic activity derived from nano-size effect

- (negauve} Low thermal stabﬂlty. Aggregates and Sintering

-Well-dispersed suspension

3 Nm-*e! propert:es dtl‘femnt from nanoparticle itself v
. -Particle size: 3 £ 0.3 nm

- Higher catalytic activity
This Study
- Silica coating of nanoparticle assembly
- Catalytic evaluation of obtained particles for automotive three-way catalyst

( Methods )

L
=

1]
= W

"~ | CeNPonly |
i : Anm

FCeNP + NaOA
[ (pH 9.9)

= artficles (CeNP.
- Aqueous predpltatlon ofa cedum salt
in the presence of trisodium citrate

Frequency [ vol % ]
=2

=

Particle synthesis
- mixing of sodium oleate (NaOA)

with CeNPs, followed by As-synthesized particles contain Hydrodynamic Diameter [ nm ]
addition of s'ilica sources 3 R -Dispersion size increased after
-Hollow assembly of ceria nanoparticles NaOA addition (pH 9.9).
m Sl 3ﬂ|ﬂ=e . ’ i
e -Mesoporous silica shell A seif-assembly can form in

the CeNP-NaOA suspensions

Li i..n | = | 5% E= ~ CeNP at pH below 10.
- Silica in the dispersion sizs
transiucent Shell at pH more than 10.
- Catalytu:
. . 1 " J !!!m‘g
Characterizations H. Ishii et al., Colloids and Surfaces A, in press. _—
Applications z % —d -
- Automotive three-way catalyst E Sl
107 - Catalyst for CO oxidation 7 s
| Tomparatuen (€]

Effect of nano-size? or | Agingat 1000 Tfor20 h
|nanoparticle assembly? |

I ol P —
Three Way Catalyst 22| o oo
5 Ceria + palumina with 2.5 % palladium (Pd) = ===
Shuclure  Particle Aggregates (mixing weight ratio: 1:2) i A
-Particle shapes were obtained in the CeNP-NaOA suspension at pH 9.9, = , P
whereas aggregates formed in that at pH 10.7. Mixed gas with similar composition to T R
-Self-assembly formed in the suspension is key for the particle formation. exhaust gas. 22
-The distributions of Ce and Si corresponded to 2
EDX analyses the thin layer of black dots and the light gray outer ( Cpncluglon ]
E shell, respectively. -A catalytic particles that contain hollow assembly of ceria
-On the particle surface, peaks of the three nanoparticles with mesoporous silica shell were obtained
elements were observed. -+ Hollow structure in aqueous synthesis with sodium oleate.

-After calcination, the particle had meso-pore and -The uses of nanoparticles and nanoparticle assembly
CeNPs inside particle had same crystalline size

oo that In CallPs-ac bekirs. can be effective for improving catalytic activity.

Aasuciate Assistant
Mlkin Konno - Prof.
: Dalsuke Nagao Haruyuki Ishii




Catalysis for conversion of next-generation resources
Ketichi Tomishige
Department of Applied Chemistry, School of Engineering, Tohoku University
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[ Production of syngas from biomass [ Production of syngas from natural gas ]

i Space velocity / b
Biomass + O, orH,O0 — H,+CO 109 104 10 107

T T T TTTTIT T T T Ty T TTTT T T TTTTm

Comactime 3 [ Shor comac e |

To Liquid) process. 1 10" 107 10° 104

mrrr T T LA I O | L LEALEL I L LLILJL LI B | 1

Ni-oxide nanocomposite catalysts
Mg(Ni, Al)O Ni® - ‘

Combination with FT synthesis accomplishes BTL (Biomass

100~200 S

Rh-Co alloy particles for D-CPOX

Rh-Ce0, interface m

We are developing new % .;‘Lbiéé—l@:m

catalysts for upgrading 5 ol
next-generation resources. D771

8 f
B Rh-O-Ce interaction §

. : :
[Production of ] — Production of

chemicals from CO, chemicals from

Biomass

Biomass  gucoss
Semea 30 XK © x|

We discovered that acid-base
bifunctional material such as
CeO, can activate CO,.

0o g
0.0 n.s 10 15 20 25 30 35 40

HIC {molimel)
ammmm Key infermediates Diols

=';_.u,f,.._.mm

e i; m-ﬂmu ;.cm..am
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Next-Generation Advanced Mobility System

Fumihiko HASEGAWA, Masahiro NISHIZAWA, Kazunori OHNO, Shigevuki YAMABE, Yusuke HARA, Hidetoshi MATSUKI
New Industry Creation Hatchery Center, Tohoku University
Aramaki Aoba, Aoba-ku, Sendai. Mivagi 980-8579
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The automotive technology
studies and development
base

b 'i VINgE Simuiators
ITS information
__ infrastructures

Traffic simulators :

Pedestrian
information
The demonstration
place is a new
campus in Tohoku alice _

i i _ road/loca MONES
WoRE information Energy mobility ]ﬂfsoel‘lr;ls tiori

management '
system

| Experimental implementation |

=N 2 - : Function of
Evsltraffic integrated system
information --

Social mode change
for emergency state

New Industry Creation Hatchery Center, Tohoku University

hitp://mobility.niche.tohoku.ac.jp/
Aramaki Aoba, Aobha-ku, Sendai, Mivagi 980-8579

maobility-office@niche.tohoku.ac.jp
+81-22-795-4740)




Motor Technology for Next Generation Automotive

Hiroki Goto, Kenji Nakamura, Osamu Ichinokura
Tohoku University, 6-6-05 Aoba, Aramaki, Aoba-ku, Sendai, Japan
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( HIGH PERFORMANCE ELECTRIC MACHINE (HIGH QUALITY POWER CONVERSION & CONTROL |

Switched Reluctance Motor Planetary type Magnetic Gea We are studying about electrical controlled
' M B oA Variable Inductor to solve the problem of

power quality and reduced voltage fluctuation
of the power system.
(a)Orthogonal-Core £ AL

I—P—m_l

High Reliable & Rare Earth Free
PM Reluctance Generator

Contactless High Power Transmission

We are studying about High Performance
Rare—Earth Free Motor/Generator and
Planetary type Magnetic Gear for
Contactless High Power

Transmission.

-
E High Power without

Rare Earth Magnet

NEXT GENERATION
ELECTRIC VEHICLE

World 1t Rare—Earth Free ln-Wheel Direct—-Dive Car
(20

World 1%t Success of Driving
with 3D Structure Rare—Earth Free
In-Wheel Direct—Drive Motor

Motor S_irnu}_:tion
by Magnetic Circuit Method
We are studying about Simulation Method to
: motor drive system using Magnetic Circuit Method.
N"‘-’;:;’;""ﬁf:‘""' Proposed Simulation Method enables high speed and high
SR m i

accuracy simulation integrated with electric circuit,
We are studying about Control Method control, and mechanical system.

to reduce torque ripple and get high Experiment Simulation Simulation Model of IPM motor
efficiency of SR motor. e o i

[
i

a i

Simulation of
Gontrol Algorism

- : H b e
Circuit/PCB Design e i ]

POWER ELECTRONICS & CONTROL ANALYSIS & SMULATION




Recycling Technologies for End of Life Vehicles

Takashi Nakamura, Etsuro Shibata, Atsushi lizuka
Institute of Multidisciplinary Research for Advanced Materials, Tohoku University
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| Recycling on Automobile Components

In Japan, ELVs are disassembled based on the automobile recycling law, and
disassembled components are reused as used components, or are supplied to
material recycling.

l:!!l! lization of Disassambled Components from Sers
@lizassemble W 1

ot B el _' = Electric Motor Circuit Board
DEEE R . e

vt Wheuse (domestic market] 8 ! WMatetial Recyeie (domestic market)
oy "
EEEE ... i -

WMaterial n.ﬂ:yrk [oversea market)

Electric Motor =

Demand of Li will be apidly grown, and it
is supposed that this rapid demand Circuit Board —
et i e i, B B ™ growth is caused due to growth of

- = |
Ful

e — X e, the
G = demand of Li will exceed the
i . S supply in 2020.

BN s

In case of magnet
recycling from a motor,
de-magnetism of
magnet is essential.
Recycling of Nd and
Dy from Neodymium
Magnet is at present

Thermml Processing \ / Neodymium under research.

\ Magnet

Soctul System Developeent

At NAKAMURA Laboratory in Institute of Multidisciplinary Research for Advanced Materials, Tohoku University,
the following research works on recycle processing technology are at present implemented, in order to accomplish
recycling-oriented society.

Research Works on
Recycling Technology

High Efficiency Rare Elements Extraction Research on High-Temperature 3 Research on

Technology Area Project Processing Technology il Hydrometaliurgical Processing
(supported by Ministry of Education, Culture, Sports In order to develop new natural resources of Technology
Science and Technoiagy.) miner rare metals and non-ferrous base- In order to develop new resources of non-ferrous
rn order tn recwer mlner rare meta!s effi clently from metais Ilke copper, ﬁre smelunq technology of base—mml‘s arld mmer rare metals, new mineral

yeling tech gy is . posits is under > ing and refining gies are under

under whlch ins physical E research, “ b, for le, arsenic ing from
and soating, chemi ion and engi Also, the environment-friendly refining F copper smelting and boron removing frorn Nd-Fe-B
technology. technology of rare earth metal is developed.

magnet recycling proccesss.

- = Prat Nanjo, a professor at the Research Institiite for Contact Information

Abatt ihe Comaagt tirhan Miae Mirveral Dressang and Metallurgy (s fareunner af the
etrennt gt of Multidisciplinary Reseacch for Advanced Material) 21 Tohoku Lieiversity, poimted ait the
impartince of matal recycling and also the impoitance of mine e metals (o the Japanese industr
Thiz ls the convept “Urtian Mine” Thensfore. with Tobiaku University a1 its hub we will establish the sl o
ment cyoles imeqratmg the knowtedae from the areas of the exiracnion and sep ion’ area, the field of quantum
chemistry,  as woll a5 maction analysia. and @m for ite application m te collecting and recyciing of mmor rare
retils from urhan mines

x.tagen.tohoku.ac.jp/labo/nakamura/en/




Automation of physical distribution and traffic

using robot technology
Tadokoro, Ohno, Takeuchi, Okada/Konyvo, Nagaya Lab.
Graduation School of Information Sciences, Tohoku University
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Feama i
[t

| Heightened needs for the robot technology | [Core technologies for autonomous robots |

*Use of robot technologies for
decommissioning process of Fukushima
Daiichi nuclear power plant.

; o
= Automation of the physical distribution in 5311_8“'19 Ll L e
a factory or an industrial complex *3-D measurement Jlogic *Actuator control

*Motion generation
« Automation of conveyance of drug, _
charts and meals in hospitals ; ation /

*Safe driving cars for patients and elder
persons using robotic technologies
Problems for autonomous driving in

ic Tech i outdoor environment
Market size prediction of robots in 202 Robotic . nologies A
(Fuji economic intelligence 2012.05) o e A s AR RS ETS 8, 1. Weather and bad road surface condition
+ World market of industrial robots : of the Life ™

$6.6 billion Disaster Response Robots (Active

TSNy S scope camera, Quince, Search and rescue dog) 2. Obstacles: Peoples & cars
BSE IMRTket of sarvicn Pedal—-driven wheel chair

robots: § 1.3 billion

751.6%up from 2011

Autonomous unmanned carrier
Autonomous driving electric vehicle

Autonomous quad rotor

: =T s & _ Recommendation
[ Collaborative project: ' e . 8 of collaborative
- project

Development of . . _ : :
autonomous unmanned b __ o~ ; F v = s =
carrier in snowy region L 3 N5l : ur lab. can suppo

; s, ; : development of

Hardware development ' ' e = ' next-generation
i e P i robotic products.

n Development of product
accepted in the world

Pox 7y, ) =0l x) [ pix [wox,) s Message for company persons

o oAt ™= We have the know-how of advanced sensing technology,
| Tl I control technology, and position estimate technology,
L T O : which are required for automation. These know-how can
rors oo help company to make next-generation robotic products.
Please contact us if you are interesting in our researches!

Contact : Satoshi TADOKORO (Professor)

TEL: +81-22-795-7025

Address: 6-6-01 Aramaki Aza Acba, Aoba—ku, Sendai—shi, Mivag, Japan
URL: http://www.rm.is.tohoku.ac, jp

Email:  staff@rm.is.tohokiLac jp
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System Robotics Laboratory

Department of Bioengineering and Robotics
Graduate School of Engineering
Tohoku University
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| Coordinated Motion Control of Multiple Robots | | Next Generation of Advanced Vehicle Control System |

Control algorithms for coordination of multiple manipulators, Most of conventional control systems of a vehicle have been

multiple mobile robots, and multiple mobile manipulators, developed for grip driving. In order to broaden the driving

multiple mobile dual manipulators for handling a single object in condition, we are developing an advanced vehicle control

coordination have been developed in our laboratory and have system which controls a vehicle with drift. An experimental

been applied to real issues so far. system using a model car has been developed and has
shown that the proposed system could control a vehicle with
drift condition.

. .
- e
s &
= PR, Hasy
s S )

ICART(Intelligent Car Autonomous Robot
Transporters)

Multiple Robots Coordination

System Robotics

\ for creating transformative robotics
eyl iyl technology, and integrating it into our society
(1988)  (1895)
Parts A robot is a system, which consists of hardware,
m such as sensors, actuators, and mechanisms, and
Manipulators software, which controls these hardware devices so
(1984) that the robot performs desired intelligent functions.
The robotics is one of the key technologies for solving
today’s issues of the glove and the aging society.
System robotics is a new field of robotics dealing
with issues in real environments and to give solutions
for them. Several prototypes of real world robots have
been designed and developed based on robot
technologies developed in our laboratory.

~ Mobile Robot
. Helper
(1897)

PaDY (Parts/tools Delivery y Wearable Walking . Ads i isted
toXou Robot) ; - e cycle chair  System & Intelligent
- Passive Cane
A human power augmentation system, a mobile robot helper, and Assistive robot systems, such as a passive intelligent walker,
distributed mobile robot helpers have been developed based on a wearable walking assist system without using EMG signal,
the robot helper concept in our laboratory. A dance partner robot an advanced power assisted cycle chair, etc., have been
has been developed as a research platform for human-robot developed in our laboratory. Intelligent passive systems
collaboration. PaDY has been developed as a co-worker robot for driven by servo brake systems, such as the passive
an assembly process in an automobile production system and intelligent walker, have been developed based on the Passive
has shown the effectiveness of the concept. Robotics principle.

[ Partner Robot l [ Motion Support System ]

Professor : Kazuhiro Kosuge

Telephone : +81-22-795-6914

Address : 6-6-01 Aoba, Aramaki, Aoba-ku, Sendai 980-8579, JAPAN
URL : http:/lwww.irs.mech.tohoku.ac.jp/




Applying Robot Technologies to Design of Next-Generation Car
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[ Space robot teleoperation & Microgravity simulator ] | Automatic assembly of wire-harness with robot l

Teleoperation between a satellite B Assembly task planning with CG based simulator
and the earth B Vision based measurement of wire-harness
B Shape control nf deformable oh]ect

Robot system designed
for automatic assembly
| of wire harness in
' automobile plant
Simulation of robot
operation in micro
- gravity environment with hardware-in-t
B he-loop simulation

Make a Robotic car!

CG based simulator
used for task planning

Developed robot
Tested in a practical assembly line

Partner robot in automobile assembly line ]

Drifting experiment
B Development of steer-by-wire system
H Driving state estimation using on-board sensors
B Driving assistance utilizing car dynamics

] URL' www.spéce.méch.tohoku.ac.jp

[ Research on driving assistance




Frontier of Wireless Power Transmission

Graduate School of Biomedical Engineering & Graduate School of Engineering, Tohoku University
Matsuki & Sato Laboratory
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Fevnn i,
st -

[ Wireless power transmission (WPT)

Wide range power (about 1 mW~ 150 kW)
Adapt to every needs for contactless power supply

] Flexible WPT system with LC-booster
for Electric Vehicle (EV)

) power

wirelessly to EV when parking and running.

—Cable less power supply, Downsizing battery,
Car weight reduction

—mprove environmental parformance of EV

High Efficiency, High Power
based on LC-booster method

Our lab high per
{efficiency & power level) wirsless power
\ransmission(WET) system with high-Q)
receiver col called LC-booster.

We design LC-booster system for many types “I l system
of application. not only eleciric vehicle but for EV charging

also medical and consumer devices.

Integration of

of WPT system Medical and Engineering
Basic system of WPT

P )

~Future of Wireless Power Transmission~ QRa T i i i
Optimized WPT system for each load

LC-booster, Wireless power rooter, 2

Flexible charging

R,

o P BN

Cell Phomes | | FC Charger {
01 1w 10W 100 LW 10K 1004

Highway
IPS system

Advanced Assistive Vehicle

[ WPT system for consumer and industrial equipment ]

For companies

~Call for joint research and technical development~

WPT technology is a most important 10 technology in
future 100 years. Wireless and ubiquitous power supply
can innovatively develop new products. Our laboratory
will help your development with stored data and know-
WPT system for implantable medical devices hows. Please notice if you need our assistance.

Direct Feeding FES ‘
Treatrment for apinal cord injury,
Reconstructing exsrcise function

Soft-heating Hyperthermia

Contact
Officer: Assoc. Prof. Fumihiro Sato(Prof. Hidestoshi Matsuki)
E-mail: fsato@eceitohoku.ac.jp

Prol s § Assint, Prof = M Research fallow URL : http:/iwww.ecel.tohoku.ac.jp/matsuki/
H., Matsuki / T. Takura B . A T Sato




Development of In Situ Measurement Techniques for
Lithium-ion Batteries

.undki Kuwata, Yoshiki I“‘u \d\lll.llul Mat\!uia |llll|t|l| h.tu.mllnd
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[ Doctor of a battery: degradatlorl dlagnoais ]

Degradation detection of the lithium battery
by acoustic emission (AE)

ible capacity, i ’ Anoda matedal for next-generation

Application of AE
measurement: LiCoO, cathode

Mumiber of AE events and
perormance of

] a8
Cyele mumbny

[T wharee

I W | iy L= n.u.q.j i
[ Solid-state thin-film = " S — In situ Raman

spectroscopy

an

Crsle numbar

Relationship between AE signal and
capacity fading is found.

Thin-film battery fabricated by pulsed
laser deposition (PLD)

Present Li-ion battery

with nission, PLD, thin-film solld
m&nmmmm@gwmmwmmr&m;hm




Development of Thermal Barrier Coatmg for Black Automobiles

Hiroki Gonome'. Mehdi Baneshi®, Junnosuke Okajima’, \I'\lll\l Ko
! Graduate School of E ring, Tohoku U7
* School of Mect
3 Institute of Fluid $

E-mail of (‘nnupnmllil" author: hirokil006@ pixy. lh |ll|lll|-\tl ac.jp

a0 Maruyama®
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[ Background Experimental evaluation ]

2ef ance measurement
W | W

= umaamr“a.mmw
_‘\ * H. Gonome, et al, ASMEUSME 20

] ? VIS region wm
Dark color is popular for car. + UV-VIS spectrometer (Shimadzu UV-2450) (2011} ATTEC2011-44622.
+ Integrating sphere (Shimadzu ISR-2200)
0O Disadvantage NIR region
¥ High absorption against sunlight « FTIR (Shimadzu IRPrestige-21)

¥ Increasing indoor temperature « Integrating sphere (Shimadzu IntegratiR-A)
¥ Increasing cooling load demand &

o a— ) TEt"ﬂ[_'}EFBILII'E measurement
w rumaerabicomi

PTA
Place
Environmental IFS, Tohoku University, Japan
problem

( Design ) | - (

* M. Baneshi, et al., JOSRT, 110, (2008), 192,

+ Baneshi M., ol al., JASRT, 113, 554-606,
+ M. Baneshi, etal., J Therm Sci Tech-JPA, 4, 201
(2009), 131

K -~ “ * Gonome H., et al., JASRT, Corrected
+ M. Baneshi, et al, JOSRT, 112, (2011), 1197, | proof, 2013,

Result ]

Refloctanca 1 %
- 2 ¥ B &8 E83ERE

* Shape - Size
\- Material + Clearance )

CuO coating
Typical black paint

Cool & Dark was achieved.

optimize thermal performance.
) . #mhwwmmmmdm
: and thermal properties, please ask us!
Theoretlcal optimization




Development of Novel Hydrogen Storage Materials

Institute for Materials Research / WPI

Advanced Institute for Materials Research, Tohoku University

Orimo Laboratory
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ymplex hydride

® Hydrogen/metal ratio rise through the transition of hydrogen bonding state

® Apparent advantage of complex hydrides: high hydrogen dens

{l]v Paul-Boncour, S.M. Filipek, M. Dorogova, F. Bourée, G, André, |. Marchuk, A- Percheron-Guégan, R.-S, Liu,
J. Solid State Chem, 178 (2005) 356.

{2] M. Matsuo, K. Miwa, 5. Sembaoshi, H-W. Li, M. Kano, 5. Orimo, Appl Phys. Lett. 38 (2011) 221908

13] M. Matsua, D. Matsumura, Y. Nighihata, G. L, N. Hiyama, 5. Sembaoshi 5. Orimo,

Exploring and understanding the transition of
_hydrogen bonding states in hydrides

Appl. Phys. Leit. 100 (2012) 044101,

novel hydrides of

LitLiH) :F Y*Li'[FeMs]*

Adding lithium |

; e
Vi, wﬂ:ez_m. Y3+ Fe2*3* [FeHgl+ *

e E——Y“*Ll*[FeHe]" O |

_hydrogenation

Research on the fundamental property and transition of
hydrogen bonding state

“For developing hydrogen storage materials and fuel ceIi‘

_—-'

-

“Understanding the transition of
hydragen bonding states in hydrides.”

Unique synthesis methods

gy T8 ¢
/ i !:
“
Arcmemeg | st maing b Hptragensmas

Efficient analysis instruments

@gzu-un.a

‘Raman shift (cm' )
Covalent bonding in [FeHJ*
is detected

[4] M. Matsua, H. Saitoh, A Machida, R. Sato, 5. Takagi, K. Miwa, T. Watanukl, ¥, Katayama, K. Aok, 5. Orime,
RSC. Adv. 3(2013) 1013,

YLiFeH, structure is confirmed

To synthesize novel hydrides
for advanced hydmgen storage materials




Nanoscale Imaging of Living Cells using Nano-
Scanning Electrochemical Microscopy

Advanced Institute for Materials Research,Tohoku University
Matsue Lab

© MEXT =55 < 050K ECONOMIC FEDIRATION  Tohoku University e T+ fICR

Cell function evaluation using scanning electrochemical microscope Localized Electrochemical measurement

.E? (a) EGFRI+

i JACS, 2010, 132, 10118,
- L

L} B, o
T o 8 B @i

Anal. Chem,, 2009, 81,5

i, 108, T RS TEIN it v, 308 7, TN g G 1, 1, i 1

Batte aterial Topogra urement
. m Imaging of respiration and photosynthesis activity g By “

Anal. Chem:, 1998, 11, 46374641,
Anal. Chem., 2001, 73, 751-3758,
Anal. Chem,, 2003; 75, 2154 - 2158,

Realization of localized
electrochemical measurement
using nanoelectrode

Proc. Natl. Acad. Scl, USA, 2012, 104, 11540-11545.

Scanning ion-conductance microscope

T ——- Fabrication of Carbon nanoelectrode

Proc. mm”ﬁi,“:ﬁ:‘x‘ 109, 11540-11545,
Topography change S TR

B Beoreaddingecr [l Aneradding EGF (20 min) .mmmrmm;'

o} o

High resolution topography image

B sepoim=0a% Setpoint = 8.0 % High magnification image




Energy Conversion Devices Based on Solid State Ionics
H. Takamura
Graduate School of Engineering, Tohoku University
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[Hydrogen Production using Oxygen Permeation Memhraneq [ All-Solid-State Lithium Battery using ]

LiBH,~based electrolytes
e ﬂ m
'. 1000, Twkaenura of i, 2002

mm.m

Mabile phones Eluctric vehichs (rom Nissan)  Stationary UPS (from GS Yuasa)
6.7Wh, 439 24kWh, 284kg 10.8kWh, 340kg
. NHE mﬂ :w"’mdm M gt + Large scale, high capacity batteries are demanded.
: = In such the large scale battery, the risk of fire is serious.
* ey, N === All-solid-state lithium battery
T iRt dianstine ’ Solution  Solid electrolytes are used instead of

of 5 cm x 5 cm are capable | flammable organic solvent.
of producing H, for 1 kW

PEFC. i Conventional LIB

+ Organic solvents are
volatile and flammable.

Applications of Solid State lonics
Materials to Energy Conversion

Mass Production of
Functional Materials

: - | All-solid-state LIS |
by Tape Casting = [ Solid electrolyte J
e

* Higher safety
+ Wide temperature rang

High o and
plasticity: LiBH,

e e+ 136 seem of CH, /T80

O T T Me

() ® ® CHareforming properties

mmumm, |

Mo, of cH, A Temp. e (=9 CH, comv, €O walacsivity  Hy salactiviey s
noddes  lcn) lwon) Q) bmelients) 8% ] ey
1 150 500 780 088 3.3 96 84 89 “"“"":b;’gg'
#Cbhalance: 150 scem (input); 151.8 scem (output) et U1 LiBHs | LP O | LICo0y
e T { LiCoO,

2
|worklngl ;

For those who are interested

Our focus: Material design of solids in which ion is
highly mobile, and its application to energy
conversion & storage

Application : Fuel cells, Secondary batteries, Sensors




Tohji Laborator

y: Development of functional nano-eco materials for

energy and environment in the environmentally benign systems

Professor: Kazuyuki Tohji, Associate Professor: Hideyuki Takahashi, Assistant Professor: Shun Yokoyama
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[ Research Targets I

The researches of Tohji Laboratory focused on how to develop the well
defined nano materials and how to utilize these materials to our life.
Especially, we develop the synthesis and utilizing methods for useful
nano material which utilize the surface properties, such as alloy and/or

oxide-sulfide hybrid catalysts and electric integration materials, and for

energy materials to solve the global environment problems, such as
thermoelectric alloy nanoparticles. Moreover, the application of novel
photocatalysts, called as stratified photocatalysts, to effective

hydrogen generation system and environmental catalysts is researched.
Our research objectives can be classified as follows.
Natural energy conversion materials

(A-1) Photocatalysts with specific morphology
(A-2) Thermoelectric alloy nanoparticles

{A-3) CIGS alloy nanoparticles for solar cell
Functional nano-eco materials

(B-1) Uniform and well crystallized alloy

nano materials

(B-2) Well defined electric

integration nano materials

(B-3) Precise control of

nano catalysts for fuel cell

Utilization of the precise contraol

for metal complexes condition

(€
of rare metuls

Among these, (A-1) and (B-1)
Introduced in this poster.

Photocatnlytie netivity
(Evolved amount of Hy gas) (ml)

-1) Novel extraction methods

analysis of

Tohoku University

PR 71 t+tas

®ICR
[letocatalysts with specific morphology: ]
Stratified Photocatalysts

The direct conversion of solar energy into storable energy in the form of hydrogen will
provide not only clean energy but also solve the environmental problem caused hy the
discharge of CO, from the consumption of fossil fuel. Therefore, various r
vigorously synthesized the high perfnrmanet photocatalysts ta show the ei’fe::ﬂve
splitting water and i gate the mechanism. Many |
generate the hydrogen and oxygen gas from water with the ratio of 2:1, however, it is
also true that the reaction rate is low and also cost for the total system construction as
compared to the hydrogen generation from fossil fuel degradation is high. This is
considered to originate from the degree of the d position tial of the
(water) which need relatively large energy (c.a. 1.3¢V). On the other hand, H;S can be
easily decomposed, since it has low potential (0.298¢V),
Thus, photocatalytic decomposition of H,S is considered as an efficient route to produce new
energy (hydrogen) compared with the splitting of water. Moreover, decompasition of
H,S hy using solar energy and photocatalysts may gives us the candidate for the
zalution of environmental problems, since quite large amounts of energy was
d far the d I of H,S which evolved from the
distillation of fossil fuel. Among the various semiconductor
materials, only the sulfide type photocatalysts, such as
ZnS, can act stably in the H,S solution condition,
while metallic and/or oxide type photocatalysts

(B) Photocatalytic activity (C)EDX mal_v:u

Fig.1 (A) TEM micrograph, (B) photocatalytic activity and (C) EDX

are sulfurized. Moreover, capsule like
maorphology is considered to effective, since
catalytic reaction is progressed only on the
surface of photocatalysts,
These consideration indicate that
effective hydrogen generation can be
achieved by the combination of
as the reactant”, “sulfide
photocatalyses™, ¢
marphology™, and “solar energy”™.
Thus, photocatalytic
decomposition of H,S into H, by
using these type photocatalysts
gives us the efficient route for the

&

]

3

1 1 3 1
Irrndiation time (h)

stratified ZnS photocatalysis

(B) XRD

=
3

) TEM micrographs

1

..

conversion of natural energy into
clean energy (H,).

pHl

[P*(EDTA)]

pH S

Many attempts to prepare the alloy

pHE

and metallic nanoparticles by various

ﬂin:cniity Tkeps

wEEnTA)

methads have heen reported.

4

However, in spite of the objective to '“if_"m TR

)

pH 190
» pH 12|
=4

I o

obtain alley uumills, the u—prepaud
metallic ticles often exhil
inhomogeneous compaositions and
multi-crystalline structuru, whil:lt dm not
deq for the ind such
as catalysts and electronic dwlets. Depending

fovs

7.9 11 13
pH

(A) Results of calculation for

synth

sis of synthesized materials and (C) HR-TEM

5 of uniform and well crystallized Pdy,Te, alloy

350 W™ oW
20/ degree

Na,PdCl, - HEDTA system, (B)
Professor: Kazuyuki Tohji

a

on llle synthesis conditions, alloy catalysts with by shey
and positions can be preparved.
As a consequence, udmrahle by-products muy co-exist,
ar the entire catalyti ity may be reduced through
catalytic reactions due to tlu formation of compounds with

ious surface sty and positions other than those
of nbjtcli\"e alloy. Thus, the synthesis method for “uniform™

and “well-crystallized™ alloy 1 les should be devel

Metallic nanoparticles are well known to be easily synlhuiud in the liquid phase by the
reduction of metal ions and/or complexes by many traditional methads. In this system,
various metal salts and metal complexes are formed simuli Iy and their 1
reduction gives rise to a mixture of various kinds of particles, such as single metal, alloy
nanoparticles, etc. In ather words, the concomitance of various ions aluifor complexes in the
starting solution leads to uncontrolled reducti 1y foll d by the formation of
undesired mixtures of metal particles caused by the u[[fl'm-m in reduction rates of
different metal complexes that originated from different precursory metal species that
existed in the solution. Finally, the as-prepared alloy nanoparticles have various crystal
phases and/or inh st Thus, in order to synthesize uniform and well-
crystallized alloy ticles, the reduction rates of metal species in the starting solution
should be made equal. Therefore, the idea based on the predicted concentration of metal
complexes in an lution as a function of pH was introduced for the particle
synthesis system,

Uniform and well erystallized alloy nano
materials

2 to this meth

Hideyuki Takahashi

This method can applicable to various materials. So, if you have some
questions, please contact to us.



Nanocrystalline Li,MSiO, and Li,MPO,F (M=Fe, Mn, Ti and Co) cathode
materials synthesized via supercritical process

M K Devaraju and Itaru Honma
Institute of Multidisciplinary Research for Advanced Materials. Tohoku University. Sendai. Japan.
Size and Morphology of Li,MSiO, particles (M= Fe, Mn and C

High-energy density (gravimetricand
volumetric) cathode materials is equivalent to
high-capacity [per Kg), high-potential, high
packing bulk density cathode materials

Li;MSiO, very interesting cathode
materials
The extraction finsertion of 2-Li ions can lead to the
delivery of 333mAh/g capacity according to the
following scheme:

LisMn® "SI0 —"Mn*Si0+ 2Li*+ 28
Strong covalent 5i-0 bonds can be good for safety, high thermal stability
Li,MPO,F

1-D chains of metal octahedra i ted by
Li* afford open pathways for 3-D lon transport

ABF and ADF analysis of Li,CoSiO, particles
Pbnz,[001]

Y

XRD and TEM ana -ysis

Li,CoSio;

b 22

i| Li;MnSiO, LI, TiPO,F
. \ U U TR
d U tmnn N
—— M e

10 20 30 40 5 60 70
2Theta (degree)

0 20 30 40 S50 60 70

Tetrahedral arrangement : ; - _
of [Co0,] and [SIO,] Size and morphology of electrodes were controlled by changing the solvent and
surfactants ratio . Single phase cane be synthesized via supercritical fluid process

5 Li:MnSi0, perse particle = Li;MnSiOgHierarchical nanostructures a0 LisFePOLF - LLTIPOF
1 as
by 2 3.5
= 40
) S = s
-3 A 5 * g 3.0 g as
§ B =2 30
254 i
1 1
20
o 20 T T T T T T T v v T Y
0 50 100 150 200 250 300 0% Bo 100 120 200 250 300 25 S0 75 100 125 150 25 S0 75 100 125 150
Capacity (mAhg) ~ Capacity (mAng") Capacity (mAhg") Capacity (mAhg™)
= Li;MnSiO, Cyclability 5. Li;CoSiOy nanoparticles 51 Li;MnPO,F
. : AASAAA
e .IT L 1 dischargs u s .""'.I“.‘II!=:!=:-:---
= ., s LT+
: = ¥ g™ = LiFePOF
E’ = £ o i 1% o L:,F'I:PD:F
£ = g 2 4 Li,MnPOF
E g 2 i =
g 8 - ierarchical ranostructues 1 g se
o . nancparticies 1
2045 rom size particies "
e 0 0 3 e s 120 180 o P - = = =
1] 10 20 30 40 50 ¥ T T T y
L] 50 100 160 200 Capaci A
Cycle number Capacity (mAhg™) pacity (mAhg") Cyele number

In conclusion, we have successfully developed supercritical fluid process for size and shape controlled synthesis of Li,MSiO, and Li,MPO,F

cathodes. The nanocrystals of Li,MPO,F and Li,MSiO, cathode materials showed excellent electrode property, Li,MnSiO, cathode showed capacities
of nearly two lithium ion. Hence, the process can produce high quality cathodes for Li-battery.




Green Nanodevice by Super Low Damage Process

Seiji Samukawa'=?
'Institute of Fluid Sc¢ Tohoku University, Japan
*WPI-AIMR, Tohoku University, Japan
YJapan Science and Technology Agency (JST), CREST, Japan
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[Quantum Dot Solar Cell] [Quantum Dot LaserJ

Theoretical conversion efficiency »60%
Bio- temp!ate u;'trmate top -down process

g Quantum dol laser
loctron confnamant inim ml nductor laser
Quantum dot solar cell “ o

200nm

Muitiple bandgaps e h
Electran and hole can move by tunnel effect ' - Narrow peak \mdth.
high gain

s dot lawes

Low-damage  Low threshold

Top-down Process

Solar spectrum can be efficiently

utilized by only one material Neutral beam technology

Low-power- Simulation for

consumption processes and
semiconductor
devices devices

* 3-dimensional MOS transistor
» lon conducting devices

* Graphene transistor

* Germanium transistor

= Single electron transistor

. veloping innovative green nano-devlcsa to
realize genaration, storage, and saving of energy, hy
Ewahy uttlizing our original ultra-low-damage neutral beam
processes. We established an industry-academia
. consortium on solar cell, secondary battery, fuel cell,

Development of low-power-consumption
devices with low environmental footprint w::i;o:g:e:gcﬁ:::: mm;w in April 2013’




Core Technology Consortium for Advanced Energy Devices

Seij nukawa'? and Tomohiro Kubota'
nstitute of Fluid Science. Tohoku University, Japan
WPI-AIMR, Tohoku University, Japan

6 ME X T ==z 0 TOHOEU ECONOMIC FEDERATION Tohoku University bR Tl c+tT 4 ICR

et vt e

[ Qutline ] Research and Development

Since the Great East Japan Eartt ke, the devel of new clean and renewable
energy sources and the realization of efficient and smart stand-alone energy systems using
the best mix of energy have been urgently sought.

Therefore, we intend to support the of the Tohok

Japan, and to ibute to the of an energy-tech gy nation,
realization of state-of-the-art core battery technologies (solar cells, secondary batteries, fuel
cells) and their energy optimization integrated systems.

Our efforts will be realized th h open i i in an industry-academia collaboration

setting with a y grated group of Iy The are based on nano-
ey ntrol technolagles, which Tohoku University has been e

for many years,

. Unigue iming at of aptimized gy system created
as a fusion of solar cells, secondary batteries, and fuel batteries.

and by i

Integration type firms based on nanc-interface material structure
y by the

Restoration to society, job creation, and national profit

increments by strengthening TLO,

We propose our own intellectual property strategy of

“Patent Marché" for o

. Forthe cultivation of world-class human
resources, we propose soulful human resource
exchange systems between firms and the OI.I!' Ta : et

and exch of

vertical

numm;mnj.
For support of the basis of the battery
industry, a facility-sharing system " C ol

fype hattery i
device” Is constructed based on the
Sendal Material Valley.

denhlaty

¥ ¥ il U
multi-function quantum dot solar cells: T1

Untra efficent tuel cells by
comtrolling nano mterfaces: T

=%
[ Organization ] o W e ) () [ open Innovation

http:/iwww.ifs.tohoku.ac.jp/consortium/englindex.html
consortium@Sammy.ifs.tohoku.ac.jp
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Manufacturing Technology of Automotive Power Semiconductors

New Industry Creation Hatch Center, Tohoku Unive

ity
Fluctuation Free Facility
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Radical Oxidation and Nitridation

lIm formation on Silicon ,
* Kbe Kr: Krypton
Kr'+0y ———s Kr+20" 0: —~
$i+20° AT sio, {' (0" Madheal reaction] Stisiego

[0 any eryutal orisntation m«}
s 0, {auemnen

v Nitridation : Nitride lllm formation on Silicon

Current:  Si+0,

Xe+e — X e e Xenon
Xe'+NH, —= Xe+NH +H, NH,: Ammonia
35+ dNH" % SN, + 2H, Si:5ilican

% The technalogy that the students study at the unversity becomes available on the
practical production site.

deviery high integrity 510, and SN, can be formed an any erystal odentation siiean
switface wath the same farmation speed.

Very expensive gases (Kr, Xe} = Cornplete reuse and recyeling system

e

has been same speed on
crystal orientation sificon surface, Le., LSI can be fabricated on any

crystal orientation silicon surface and very high performance power device
IGBT can be fabricated.

e WefD, AfO, KD, Xe/D, e arice Hef), Aif0, K0, Xefth, mSEROE
S SR A the gt e S _— - . .
P T “:-......... “Very Low Irterface Trap Density

mk!ﬂ:mm there generate O® radicals only while 0, and 0, are
thW 0* radicals freely in oxide films:

even at low temp sch as 400°C, resulti dation of .
99.9% for Kr, 99.99% for Xe A
Leakage Current (@1.0V) as a Function of Equivalent Oxide Thickness Appli of Power Semicond St and Electrical F of Major Power
=
10! a ~r Dicce Cymator Gl BT MOSFET =
5 10 & BN,
w! = racad K 0
Z 10t & mprmend T B,
2 109 ™ . oty Lt & TR 3, Junction g
104 P Thennal Oxide | I
104 N o
‘o,. AN, 3 4 Ll I3 o
g 107] \ ps Radical Nitride &
104 Radical Oxide
WO PrSLN,, [/ SLN, stack .
10 Chrouit
o Target : ! Gymbol B é-l B
1l Y] w
D 05 0 15 20 25 30 35 40 A A A c c
EOT (men) Crematn =
Leakage curent density of radical oxides and radical nitrides has been canfirmed |t M & b L] Ehaer | SOIR)
to decrease down 1o 16ss than 1(1,000 compared 1o that of thermal oxides = i - 0 = 18 0B |
Integrity of PrySiy{k=30) can be drastically improved by introducing now : e 0 =0 T =
?:"a;r;;, aquipment such as 515 MHz Metal Surfacewave Exctation Plasma Used Area of Si Power Semiconductors A e o0 Py = B : =

Progress of IGBT toward High Voltage and Large Current

IGBT Market Share

IGBT Products of Fuji Electric Co., Ltd.

24004 ’

Current Voltagy 65KV For High-Violtage Inverier
High Power Electronics (ieg. Solar/Wind Power Generation!
LBA - GVE Trane mtem
t’éﬁ . = ‘
0.8kA kv -
OAkA 2V I ngumer 3 17k et o
1.4kV
o 1,20V 15A,204,308 1200V / 600 - 1400A 1200V /600 - 36004
Bl TUU ATovieso-1etoA  1700v/600 - 3600h
oA, Y 1985 1990 1995 2000 B i e
Calendar YEar s Poss Drse’ Ouis s Hissumus
Cross—Section View of IGBT Switching Speed and Turn—off Waveform

AlGaN/GaN/(111)Si Power MOSFET

Tating: 1200V,/2000,
| Normal 1GBT L4 ‘00'-"" J

.mmr

e i i b 1 B 100

Features of the Proposed GaN Power Semiconductors

Gate Electrode

AlGaN/GaN/(111)Si Power Semiconductors

=2 Depth of the n- drift region is 1/10 of the Si device at
the same maximum raled voltage

| = ON-state voltage Is less than 1/1000 of the Si device

Buffer Layer (High-resistivity GaN)

SiCH1) Subsrate

Insulator Film
Si0,(60nm),~ Al,O4(3nm).~ GaN
= Introducing Al,O, prevents Ga diffusion
+r SiCN Passivation Film
Adding 10% C(carbon) in SijN, minimizes stress
on the GaN > Current increases
¥ Integrated Control Circuit

Radical oxidation/nitridation enables CMOS transistors
fabricated on Si(111) substrate

We R mend that Power Device is GaN, and
Its Controller is Integrated on Si(111) Substrate



Development of Al doped Ca;TaGa;Si, 04,
piezoelectric crystals

T. Kudo!, Y. Yokota?, M. Sato?, K. Tota?, K. Onodera??, S. Kurosawa'?, K. Kamada', A. Yoshikawa'?
1.Institute for Materials Research, Tohoku University 2. New Industry Creation Hatchery Center, Tohoku University
3. TDK corporation E-mail : t_kudo@imr.tohoku.ac.jp
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[ Introduction ] T | T | typecrystal Experimental ]
Sensing in the engine section | tempersiure(C) Crystal Growth by p-PD method
oxygen sensor for the __constant(pCIN) § Liquid-solid interface  [Starting material: CaCO,, p-Ga,0,,
lean burn systems Slectromectianical s during crystal growth  [a-Al,04(>4N) and SiO,(>3N)

E=> Combustion pressure sensor | m aly 3 - The powders were mixed as nominal
compositions of Ca,Ta(Ga,_,Al,),Si,0,,

Advantage of Combustion sensor [x=0,0.2, 0.4, 0.6, 0.8 and 1].

=Increasing the combustion efficiency The mixed powders intered at
*Decreasing the amount of the NO, and CO, emission 1 zgor.n g for 12 hour:'le:rstl:‘m tlmaes.
=T

Langasite-type crystals with high properties have
Problems| _been expected for the elements in the sensor device.
High cost of manufacturing the langasite-type crystal The crucible was heated in air up to melting
int by high-frequency induction coil.
In 1980s, La,Ga,Si0,, (LGS) was developed _ Bolnt by hig
& Lafree . 3 .
\ Crystal growth was performed by

After 1998, Ca,TaGa,Si,0,, (CTGS), <Y Key Tech nology ' | pulling down the meit
Ca;NbGa,Si,0,, (CNGS) has bee ' ) Seed crystal: LTG crystal with
a-axis

— (o | h by u-PD method Growth rate is 0.5 mm/mi
Motivation *Crystal growth by p- metho . ;

To reduce amount of Ga ion I -Materials screening Evaluations
in the crystal, Al doped V" _ with fast growth rate Xeray diffraction (XRD)

: : 2 Scanning electron mi
CTGS crystal with various Fanmng {SE“)’"““"‘"”

Al concentrations were - pooee® H-Langasite-type piezoelectriC. T | giccion probe micro-analyzer
grown. i’ B crystals ERA

-High piezoelectric properties

H : at high temperature )
[ Results & -Low crystal impedance SEM image (BSE)

Discussions : I
Ca,Ta(Ga,,Al,) ;81,04 ' R | =
crysta!s grown by u-PD method CTAS crystal *Reductions of
- OO ' R AN manufacturing cost
and
amounts of rare
metals

|Sintered powder was set in Pt crucible.

- ‘
Actual Al concentration

£
2

o8
L1
P
0z

= Main phase was almost same
as nominal compositions.

s 02 o4 o8 o5 1o : .
et *+ There were some impurity
Actual Al concentration in main  phases in the periphery areas
phase was consistent with

nominal composition.

Insides of the crystals had Future glans |

high transparency. All diffraction peaks were identified 1
nmﬁgaﬂon of eongruen
There were some cracks inthe 0¥ 'angasite-type structure. too

crystals due to high temperature Lattice parameters were systematically Sl
gradient during crystal growth.  decreased with Al concentration WItI'IBI.It “dwan and 'cmck‘




Nanotechnology Platform : Structural Analysis
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$ IM R Institute for Materials Research _ Electron E‘-” oscopy =

CENTER FOR INTEGRATED
§ NANOTECHNOLOGY SUPPOR
Hy
T
| |

i,

Materials for Safety

*"“1

Center for Integrated Support for Nanotechnology is
open to researchers in industries and academia.
Our mission is to help understand the property of
materials to ensure their functionality and usability

through state-of-art characterization techniques.
http://cints-tohoku.jp/

cintsoffice@rpip.tohoku.ac.jp 022-217-6037




Ultra-low Friction Technology Area, Tohoku Innovative
Materials Technology Initiatives for Reconstruction (TIMT)
Kazue Kurihara (WPI-AIMR & IMRAM, Tohoku University)
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[ Friction Technology I We develop optimized ultra-low friction technology based on nano-
scale measurements and theoretical explanations of friction
Friction-reducing technology plays an important role in energy efficiency mechanisms through fusion of mechanics and chemistry/materials
in automobile engines and many other mechanical systems. science.
(e.g. friction losses in automobiles amount to 20% of the total energy loss) 0

et Soid suroce and upicane T 2 the!

Sunreah [ Windows pressure.
= shear force + sliding velocity

Engines / Gavkeh

B

Doer lock part Beorings

+ Economic influences of tribology (study of friction) is
.. ' ' o 1 about 2 % of GDP
."‘.‘-l 0 - Friction problems at contact interfaces of machines
. cause mechanical deterioration,
damage and short life.

control of friction/wear

>

Improvement of energy efficienc

Major fuel e{ﬁciencv on mechanical systems
improlv ement ":hf‘O.HOh et j f Guarantee of stable quality,
optimized lubrication 18 i @) high reliability and long life.

technology - _ _ -
at nano-interfaces _ _ = | Al = Innovation
Creanon 8 Tribology i in Triba/agy
frivological

- e 4 (3) Development of
[ Research Topics ] (2) ; saing pinciso 1o IR Tribo-Simulator for

(1) Development of In-situ measurerm i e i Analyzing Chemical
on/Wear an - e
Optimized Design of ey
Nano-interfaces realizing
ultra-low friction

In-situ XPS-tribosystem
& In-situ SEM-tribosystem

# Construction of = ) s
-creation technology and argument of optimized design m:';:ﬂ;:: T;omwimuw:::

for nano-interafce realizing ultra—low friction
~platform for in-situ analysis of friction/wear § Establishment of design principals of
tribo-materials/interface by Tribo—-Simulator

(2) Measurement Technology for Nano-level Elucidation of
Friction & Interfacial Phenomens A This project aims to elucidate phenomena of friction on oil, water
; and solid lubrication using nano-technology and science
through collaboration of mechanical and material researchers
= . with industrial engineers. They intend to develop ultra-low
surface forces apparatus(SFA) ~ i friction technology based on their studies. :
Nano shear resonance apparatus(RSM) z . - I

# Optimized design of interfaces/ lubricating oils that exhibit anhos m%mmﬁm%mmcw“
low-friction TOYOTA MOTOR CORPORATION, TOYOTA MOTOR EAST JAPAN, INC,
Establishment of the foundation for analysing nano-tribology Hitachi, Ltd.




Development of Non-destructive Evaluation Technology and
Functional Friction Materials for Safety/Relief and Energy Saving

Institute of Fluid Science, Tohoku University
Takagi / Uchimoto / Miki Laboratory
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[ Development of low friction / low wear diamond coating

[ Development of functional thin film containing nanoclaster melals]

Development of technigue of Development of electro- Fabrication of “polishable” diamond film

mixing nanoclaster metals conductive friction element ; _— Af e
Fahmllhu nr}dllmwﬂ film by wiilizing hot B . pollshlng [ oilshm

vapor deposition method

To develop the apparatus for fabricating The technique, which makes
materials wrilizing plasma process contact to the object which
maoves without preventing a -
£ Rubbing bath films

wotion, is ane of the ! E s Sl :
il _ = . ey 4
mntor a switch, elc. ' prm— " : ;
§ Polished diamond film has partially
Conceptual diagram of : i | S flat surface.
y / ‘= Materials: hydrocarbon gas, hydrogen gas

fabricating film
Friction velocity dependence

Development of thin film -
Comeceptual diagram of

ratl tie sensor contact monitoring

To use constructs of airplanes and hridges in
safety, to und d the fatigue dition of
the materials is impartant, Our lab develops
navel fatigue sensor using hard carbon Mms.

aboratory Challenges

Safety and relief by diagnosis Super low friction !

£
——
w o - LA P "
Developed fatigue sensor ~ - - : 3 erspectives
caggregats nergy saving by low frictional lubrication o
We succeed in
SEEEsESES, BAAASASAASSSASSNSNSANSAN, NONSSANNSESSERNenERE fabricating diamond Mim
e renily on same parts of
eylindrical surface,
targeting linear motion  Linear
bearing. We try to mation
Caonceptual diagram of g .. v - fabricate diamond film  bearing
fatigue testing e torre by EMATE 3 1 . rord fim B on the complex surface,  prototype

Research activities of non- 13 I S = s Nnn—degrucﬁve
destructive evaluation S —=Sa - s eval!.mn_on of
casting iron

Dersbepanint o dactsl for ena - ¢
ey meltiprabe - vy
: & " - ’ by ive testing method
. ] ! such as ed#ymml testing, nonlinear
Erabusiion of

~_ | - ik sliabhiry forsoeo eddy earrent testing, potential drop
Currr L - (el ) ey :

frimin :-;H:-‘ 1 Illr'dnut_{ferrhefpﬂﬂu'nﬂo)

—nbcr Raliabilit s Gy
; For Crack.
b
Evaluation of hardness of ductile cast irons by

Manitoring ofJ)_in_g_.\g_a_ll thinning under I?igh 2y et fnstin
temperature condition by electromagnetic
acoustic resonance

Equipment of our lab
Analysis & Evaluation

> SEM/EDS = AFM/IMFM
= XRD # Nanoindenter
» DSC

- Vibrating sample magn

# Hardness tester {B;'lmll. Wﬁmj
- Fatigue tester | tensile tester

* Possible to " Material process
Passible to measure Brinell hardness and Vickers hardness of

under high temperature % Fabricath +
condition at 165°C sbrication apparatus for di. d-like-carbo east irons by putting a probe on specimens.

>Em:ral'menurunmtd o
ich is the order of 10 pm

SEEERERTEEF

Nun-dmrﬁcliw evaluation

> Utrasound flaw detection

Contact address:
Tel: +81-22-217-5298 (weekdays: 10:00 ~ 18:00)
Fax: +81-22-217-5298
Email: web-asel@wert.ifs.tohoku.ac.jp




Manufacturing industry based on science and technology
to establish a safe and secure society

Shoji Project
New Industry Creation Hatchery Center, Tohoku University
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Local strain measurement and fatigue strength evaluation Develoy t and evaluation of r g test for thermal
by of co lating and EBSD method fatigue cracking of me!alilc muid

Copper plating method: «Improvement of production efficiency by preventing of accidental breakage &
utilizes recrystallization behavior in the copper thin film on the fatigue damaged evaluation of residual life
surface depending on its cumulative strain amplitude «lllustration of degradation process by elucidation of surfacefinterface reaction

Electron backscatter diffraction method: and transport process

can obtain information about crystalline orientation and lattice direction in Aiming to for p of in actual production site,
darfﬂwlion ofhﬂuendngfaclﬂslsealﬂeﬁoulmth pmpoeedrwodm:linn lest,

microscopically in the electron microscope We invesigate micostrciuralchange and saface i formation bshavir by hst
Evaluation of the relationship between those resulls
andquﬂhyofpmdudanddngmdmhn during its use is carried out

In addition to local strain, macro&micro
« metal structure
» hardness distribution

are evaluated so that praferential crack path
and degree of degradation are evaluated

s (wtne
(stirface after remavable of copper plate)
Crack path after fatigue tesi and strain measurement using copper plale

Schemmitic diagram of thermal shock Taigos
1esting machine

rted by most advanced scien
mmmmmw

technologies

Early recovery support of Tohoku region with next
generation automobile industry as core industry

phenomena
Aging degradation and damage
i manufs rocess
-Shared e the stale- g R
ofthe-art facilities for Casting-molding technology, ultra
problem-solving / L high precision machining
<=, 4 - technalogy

Innovations for Next Generation
Automobiles

P

Effect uwhmmmmmt-
high temperature waler

M flux o -
+Evaluation of dissociation of water and hydrogen B = i ,:d tests in ,ﬁm using
formation & penetration process by means of quantum e E e = specially designed fixture
molecular dynamics (QCMD) simulation = - i ) Tk promotes evaluation of
*lllustration of contribution process of hydrogen by §is o +Investigation of c affect
in-situ measurement & evaluation of oxidation process it 4 of of hydrogen wm'&f:w

o of structural TG adian L . disiocation , grain boundary and

i lly for high temy Wt Evaluation of oxidation behavior for different p paths of hydrog ey
'"?ﬁm “."WQ"' % " Unique behavinr of hydrogen in metal and
* id of the metal

. af
system for operaling plant

1800 1% asate
Accoleried dimokution of inin by wat ‘ot tuation of radical distibution by emitting ight
and hydrogen atom penetration at iron oxide and radical former using ultrasonic vibration
waler interface

[ Build up behavior of hydrogen on metal surface




International Conference on Flow Dynamics (ICFD2013) ARHP R AL AR RTOS L N RN T

Creation of Advanced Mechanical Systems by Control of Nanointerface

Laboratory of Nanointerface Engineering, Department of Nanomechanics,
Graduate School of Engineering, Tohoku University, Japan
Adachi-Takeno Lab.
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Creation of surface and interface for high friction and anti-wear Creation of surface and interface for low friction
~ R&D of highly functionalized friction-driving actuators ~ ~ R&D of eco mechanical systems ~

Friction-drive ultrasonic motors or surface acoustic motors make it Water or nitrogen gas make it possible
possible to achieve highly accurate positioning than ever. to realize mechanical systems without oil.

Water is lubricant in next generation

Multiple texturing on SiC surfaces allows us to realize
very low friction of 4p=0.0002 under 20 MPa contact
pressure.

Inert gas is lubricant in next generation

Hard thin coating can achieve friction of p=0.004 under
dry friction condition by the control of ambient.

We realized positioning
system that increase
accuracy 3 times than
before and make the
electron beam lithograph
device half in size by
controling the wear at
driving point.

X-ray CT scan system Nanointerface for

low friction

Optimization Technology and Tribologically-based Design
for Advanced Green Mechanical Systems
- -

In-situ restoration system of
solid lubricant can allow us to N: . "
achieve semi-parmanent life-time pnocomposite coating

- \ '\ mimicking
of machinical systems. Lonr.lctlon nanointerface

ottom-up approach

_~ Ball bearing

Bottom-up type approach
from nano-interface layer
for low friction technology

Development of nanointerface optimizing technology
for creation of low friction nanointerface.
Self-controlling system for restoration of solid - Material design & creation

lubricant coating allows us to achieve high degree Control of nanostructure
of silence that cannot be achieved before. - Surface design & creation

: : Surface texturing and surface free energy
Creation of surface & interface for guarantee of low
friction vibration for long time - Design of contact condition & creation

~ R&D of silent medical mechanical systems ~ Control of running-in and friction charge




New Solid-State Joining Processes for Automotive Industry

Hiroyuki Kokawa, Yutaka S. Sato, Hiromichi T. Fujii
Department of Materials Processing, Graduate School of Engineering, Tohoku
University, 6-6-02 Aramaki-aza-Aoba, Aoba-ku, Sendai 980-8579, Japan
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Fundamental study on FSW and FSSW Fundamental study on USW and UAM

Friction stir welding (FSW) Ultrasonic welding (USW)
Seam joining by solid state stirring of inconsumable rotating tool Solid state joining technique using ultrasonic energy
Friction stir spot welding (FSSW) Ultrasonic additive manufacturing (UAM)
Spot joining that utilizes friction stir welding Additive manufacturing that utilizes ultrasonic seam welding
- i i
L

Research lopics

+ Joining mechanism

+ Relationship between joint property and microstructure
+ Microstructural evolution and control

+ Dissimilar welding for iron and titanium

Research topics

«  Similar and dissimilar ult i welding

+ Property evaluation and microstructural analysis
+ Joining mechanism

= Development of UAM technique

Novel joining technology and
joining mechanism

Development of sound joint by novel joining technologies in poorly
weldable materials and understanding of joining mechanism and
phenomena

Enhancement of toughness and
fatigue strength

Multi-material design of industrial components % -
=3 & = J/
Energy saving and environmental load reduction u = Ty P
Forefront microstructural analysis

[Joinlng mechanism and phenomena]

Challenges in solid state joining

~ Would you try the leading-edge joining
g el = - technologies using FSW and USW? ~

+ Al alloy like surface quality .~ Fraclured al base matal i tensile test - Kokawa lab. is one of the handful research institutes where FSW is
« Excallent joint properties -

possible in steels and Ti alloys. USW has also been studied intensively
High grade joining of steels and Ti alloys in recent years. Feel free to ask questions!!




Advanced Manufacturing Technology
Utilized Nano-Precision Machining

Nano-Precision Mechanical Fabrication Laboratory,
Dept. of Mech. Systems and Design, Grad. Sch. of Eng., Tohoku Univ.
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High-speed Hig
I.ens Moldine

Powder .lvl l)r|m~.llmu (12 1) tor Creation of
ondary Batteries for \llllllliullll(‘

@Tulﬂlon for; ngﬁhe
phen anwlllslou

icle)
MD s% é!rﬂying

the adhesion phsnomana securily ‘cimprs BE

er monitor camera™~. _

!uura ig
Cuttllﬁ'lfar abrication

Electrolytic grinding === - | , L microstructure

grinding|for]

fabrication

Creation of fin nal'surfaces by various
precision machining methods

3-dimensional
e S -
ultrasonic-assisted | AP, :
machining machining technology...
Our laboratory has been conducting researches to

_ ' . -0 - establish new machining principles and their scientific
Ulteasonic Fybreid Machining for: Manufacturing clarification, and to realize practical use on the basis of
of lUlteahigh Pressure Fucl Jet Injector industry-academic-government circles.

Professor Tsunemoto KURIYAGAWA
TEL: +81-22-795-6949, FAX: +81-22-795-7027

Email: tkuri@m.tohoku.ac.jp




Development of Innovative Casting Technology
Graduate School of Engineering
Department of Metallurgy, ANZAI Lab.

[t —

| Microstructural Control of Ni Alloys | Numerical Analysis of Macro Segregation |

Ni alloys: excellent high-temperature strength, : |
corrosion resistance Production method of special allo

o = Ingot making: difficult rol quali
Center segregation in columnar structure Al g i b Chiiaiid tonegitian
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E> | Decreasing of properties I For optimization of operating condition

# With Computer Aided Optimization (CAO)
Fine equiaxed structure is needed = Reproduction of segregation in ingat of Lab,

4

Realization by elemental addition AR D O 0 G D B THT T
Sdda Lo 30 CnAGdd Dot Sa b

| Numerical result |
Directional solidificatlon of Sn-Ph

Anzai Laboratory

Development of Innovative Casting Technology
for Making High Quality Automobile Parts b O ech

Segregation ratio of Ph

Reproduction of
channel segregation

Research Topics
*Development of Casting
Process Simul
*Semi-Solid Casting
+Fluidity of Metals
+Casting Simulation using
Particle Method

T

Semi-Solid Slurry
Making Method

Casting Simulation
using Particle Method

Rheocasting
* Reduction of air

entrapment, shrinkage
* Excellent mechanical

property
* Long life of die

Cup method

+ Able to make slurry easily
. Result of interaction analysis of heat transfer
etallic vessel and shrinkage using particle method

Particle method
* Movable computational element
« Interaction analysis: easy

{——)» Conventional method
* High calculation speed
» Fixed computational grid
— Low flexibility of shape
« Interaction analysis: difficult




Effect of Build Angle on Tensile Property of Inconel 718
Fabricated by Electron Beam Melting (EBM) Process

Shi-Hai Sun, Yuichiro Koizumi, Tsuyoshi Saito,Yun-Ping Li, and Akihiko Chiba
Institute for Materials Research, Tohoku University
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Introduction - P B | Experimental

« Inconel 718 Ni-based Superalloy b A )

* High mechanical strength
« High corrosion resistance
) + Low machinability Low productivity
Disadvantage . | o castability = (diffcult to apply to automobile) EBM process

* Equipment : Arcam EBM A X

* Electron Beam Melting (EBM) : 3D-printer for metals «Prehuatis taing 000!
b « Layer thickness  : 70 pm
| Product « Scan way + -y scanning
« Scan speed 1~ 600 mm /s

Ietifareras by
Advantage ‘ application in aviation industry

Particle size : 45~150 pm (74 pm ave.)

Heat treatment

Solution treatment at 980°C for 1 h — Water quench (WQ)
—+ 1st aging at 720°C for 8h — 2nd Aging at 620°C for 8h — WQ

Tensile test

Is the of the EBM-bult IN718 alloy parts strong eno
Temperature : 650°C Strain rate : 1.5%10 5

. . To investigate the microstruct and high temperature Microstruct s
Objective tensile properties of Inconel 718 rods fabricated by EBM ok e
in various directions. SEM-EBSD, EPMA

Results & Discussion

oy
rioed ¥4 {NB.TICH5-Ni; (N, TT)

oo |
: o YN TICH NGBy
Tk b : = _ - K Amll LT EEE L]
1018 | 140 ! e thon Belght | e P -.'_‘,"P"“.;-‘.‘f oy
i 860-1000 1000-1200 12418 _Botu _ _ _— _ Tﬂp N cﬂlﬂ.ﬂdﬁl Acuiale lﬂm, I‘n ram,
‘The hardness of the as-EBN-built sample was ot uniform along the bulid-helght.

The build-direction dependence of strenghth can be attributed to the crystal orientation dependence. The strenghth can be further improved by controlling carbon content to avoid fracture along carbides.

Conclusions

The cylinder axes were oriented near [001], [041], [111] and [100] directions In samples whose cylindrical axes were deviated from z axis by 0°, 45°, 55°, and 90°, respectively.
Carbides were aligned along the built-direction. Plate-like 5- Ni,(Nb,Ti) precipitates were f; d in the bottom part of the as-EBM-built samples owing to the long holding time.
The hardness became uniform along the built height after heat treatment and was higher than that of as-EBM-built one.

The 55%sample exhibited the highest UTS among the samples built in different orientations.

Crack propagates along grain boundaries owing to stress concentration caused by precipitates on the grain boundaries.

The built condition for 023sample was not appropriate, and the unmelt particle lead to the low ductility.




Suppression of Crack Initiation of Metallic Materials
by Using a Cavitating Jet in Air
Hitoshi Soyama and Osamu Takakuwa, Tohoku University
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[Cavitation S Peening® | [Improvernent of Fatigue Strength of Metallic Materials]

g€ & & E

Amplitude of bending stress @, MPa

f Not-peensd

o
Number of cycles to tallure ':a’
S-N curve (Aluminum alloy JIS AC4CH-T6)

Surface modification
by using cavitation impact

Cavitation S Peening® : wmoﬂi‘""
Not Peened 3’"‘
O
MNumbsr of cycies to fatlure
of fatigue h of
mdmmdndngnmr

& Nm

Peening® indentation

Schematic diagram of cavitating jet

Evaluation
of Materials
Properties

Suppression of
Hydrogen Embrittlement

Introduction of compressive
residual stress

=Suppression of hydrogen adoption
=Suppression of hydrogen embrittlement
Sisserilon cftgagus enirilien ot % Cavitating jet Cavitating jet

+Not | Stable crack growth
{treat

E15 ‘Hmogti
arged

i

i Unstable crack growth

]

Concentration of hydrogen

Crnk promth e i eyl

L 3

| B
. & 7 v O] 0 TE R
50000 100000 150000 . Provessang fime peruit bt 4, s

Number of cycles N try of specii h AK and daldN Increase of AK, by
with notch in decremental step load test Cavitation § Peening®

Tension Comp Iﬂ Order to make Clear tha mecharlism Ofimpf’ovamem
af fatiguerstrangth by eavitation _paen_i_ng,_ﬂja_effect

Mot treated

o

s 8

+ Cavitation § Peening®

stress intensity factor range were evaluated. It was
“concluded that the cavitation peening reduced crack
6 8 10 propagaﬁon but also suppressed the crack initiation.

Depth from the surface  um Depth from the crack tip o, pm

Residual stress o, MPa

8

Hydrogen concentration C/C,




Ultra Low Power Consumption Display
for Next Generation Automotives:
Spatially Imaged Iris-plane Head Up Display
(Uchida Lab. New Industry Creation Hatchery center Tohoku Univ.)
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[

[ 2, Principle, method, and structure (4, Ultra Low Power consumption HUD on EV bus|

e Eleciric Velime_!hs
Mul%lqi!l;:;tsglly E:l(;ged

Sta
Lenticular
lens

Fig. 2 Mn]ti-view disphy using multl spatially imaged
ris-plane technology

Whmwmmundnmnmdmnmm We huve researchied on multi-view displays 0

0, Fig. 2 shows a siracture of our mult-view display using muled spatially imaged iris-plane rechnolagy. By this technolugy the

square shaped mule spatially imaged ivis-plancs are farmed side by side in space. There is no overlap and no gap between the
eye-tracking system detects the position of shserver's eyes and sclects iris-plane in which observer's eyes

Fig. 6 Ultra Low- Hmmpliou Spaﬁaﬂy
3 T T iris-plane F‘ maun on Electric Vehicle
Spatially imaged layed image
Iris-plane
Conventional

Screen or Displa Spatially imaged
. Iris-plane display bbb g 8

FUD is S-view HUD shown in Fig, 3 and range
of each view bs +5 degrees. Namely otal range
s 25 degrees. Far practical use this range is
enough, Lumingnce is 412cd/m2 and power
consumption is L5W. Ulira low power
consumptlan of 1716 compared with 2 normal
uwammhmmm

g 3 informatioi Micro- Spatially imaged iris-plane Therefore
iy qm‘mﬁggm . terminal o projector micro-p(l;:)jector | lepmnkiimeddvog ssm g
a
Fig. 1 A concept of spatially imaged iris-plane display
(a) a conventional display (b) a spatially imaged iris-plane display

A conventlonal display diffuses optical rays fram screes or surface of display to free space shown as Fig. | (a).

annb'mm;mwmﬂplltnlﬁmh!—mdhu- s eyes are wsed. The most
= part of rays are not used.  Namely the most energy of displays goes to waste, ‘Wi omitied this wasted energy and

Bﬂ. s Illlﬂ)! ' newly develaped ultra low power consamption display.

ect-;,-—g,,. A novel concept of this displuy is that display gathers rays of displayed images near cyves of observer in sparial and

‘l["llﬂglflﬂ‘“"]floo ¢ angular leminance unifarmity shown in Fig. 1 (bl We eall this area 1o which rays gather spatially imaged iris-

2 ; plane. Only in this area observer can abserve displayed image. Thercfore the mast part of rays are used and
Fig. 4 Effect of low-power . s Mgk efficlency i achieved,

~consumption

O the other hand shservation area is imited. This trade-ofT is 2
dilemma d’h{gl ﬂmnﬂ-ﬂ:m‘dn area. Ta solve this
Effect of law pawer consamption is (tan? 6 /2 shawn in Fig, 4, dilemma w cheln; ok
where § s Hmited diffusion angle. This is a ratle of selid Mlhpdﬂmdlhmu‘nm a\mﬂlﬂulhm
angles. 51 means a solid angle of all directional uniform pasition of sheerver' eyes a display changes the divection of rays and
diffasion in case of a conventional display or screen. O the b ﬂhwﬂyhlﬂlwmwmmdm When
other hand 52 means u solid angle of Hmited snifarm diffusion imaged shserver's
im case of spatially imaged iris-plane display. Thercfore SYS1 ‘
means effect of low power consumption.  Our target is 110~
10a, Maresver for good sce-through HUD our display uses
normal glass plate of which a reflective coefficient is 4%, And
o in arder ta realive low power consmmption of 1710 on
condition of 4% at & reflcetive cocfMicient effect must be needed
LU0 % (1/25)=1/250. On this candition we set diffusion angle ~
1 degrees because of (tan' 6 J2=1/250, 3, Expenment
: e AT 6, Conclusions

af three-view HUD as shawn in Fig 3. Law pawer jiom is mare and mare i for
In spattally imaged iris-planc an next generation motives. For this purpase we proposed ‘ls
shscrvation screen is set as shown in the and develaped u spatlally imaged irfs-plane HUD. By this
upper side of Fig. 5L On this screen movel HUD ultra low pawer consamption of 116
:mmnwmﬂm compared with a normal liquid crystal display s
anes are snccessful saccessfully achicved, Marcever by direct view type ulira
i e e e “‘m’ g
" condly e We believe that this will contribute to ted Vehicle Bu
racking system. Fig. 5(a), (b) and (c) of ultra low power D for next : = *
show shecrvation resulis of displayed
N Images from within corvesponding three
spatially imaged iris-plancs. Tris
confirmed that no croas-talk and
:mnimllrgbﬂvn.;lm E-mail:
kawakamig

| mm-f-mdmmlw ysuzuk
erystal display s 40W, Compared with TEL: 02
this the pawer consumption of aur
dispalay is 2.5W, Namely ulira low
M pawer consamption of 116 is -
suceessfully achieved. In case of direet obaku, Sendai, 980-8579
Fig. 5 An experiment and results of ultra low :‘ﬁuh‘ﬂﬁm'

mumpiiw multi-view HUD
a) Center side, () R ¢) Left side, (d) Multi-view HUD ___*ceed-




Image Sensing Technology Breaking the Limit of Pixel Resolution

Graduate School of Information Sciences, Tohoku University, Japan
Prof. Takafumi Aoki, Assoc. Prof. Naofumi Homma and Assis. Prof. Koichi Ito
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We present fundamentals of Phase-Only Correlation (POC) --- a technique for high-accuracy registration of 1D, 2D and 3D signals using phase
information of discrete Fourier transform. Since 1990s, our research group has developed a novel technique of phase-based image matching for
fingerprint verification and industrial machine vision. We have recently proposed an efficient image correspondence algorithm using POC, which
can find pairs of corresponding points between the given two images with sub-pixel accuracy. This allows us to apply the POC technique to a
wide range of applications, including smart image sensors, microscope image analysis, passive 3D vision, automotive image processing, image-
based human interface, biometrics authentication, and medical image analysis.

[ Phase-Only Correlation (POC) ] [ High-Accuracy Image Matching Technology ]

® A high-accuracy image matching technique using the phase components in 2D
Discrete Fourier Transforms (DFTs) of given images Machine vision
® Similarity and displacement estimation between two images using the correlation " =

peak of the POC function imilarity
Peak height P Similarity Thue Pesk positlon-Ad;) gr:;lly:i:y using
Peak position Image shifts ,3,:;2) gnta band-limited

POC and
phase-based
Principal
Component
Analysis (PCA

Video processing
and 3D vision

Image matching using Phase-Only Correlation

4 Automotive 3D vision for
3D reconstruction from ! driver assistance
multi-view images

3D human capture y S 2k o Al A 2 i e Universal image
b o e L B X A ' Defect inspection recognition sensor
4 jﬂ Dental gﬂlngraph - lmage‘ sensing csystem st
. recognition e ’ i omponent positioning
Multimedia and eatigimeit

20130 face recognition computer vision MﬂChiﬂeC Chip mounter

Hand recognition =" ) i vision
Fingerprint recognition e

Bookbinding machine g
Palmprint recognition SGCI.II'Ity g

Waveform Side-channel analysis Tt e
Vein recognition Iris recognition ana|ysis Lsitadter s : 0 -
Side-channel attack

Real-time 3D /-\ standard evaluation boards

measurement system Applications of Phase-Only Correlation (POC)
BLUE: in practical use  RED: in R&D stage

Wafer aligner

\afical i b Honsesis ank. 250\aety

2D/3D face Dental radiograph recognition  Palmprint verification Iris recognition Waveform analysis against
verification system for mobile phones cryptographic circuits

Acki Laboratory,
Graduate School of Information Sciences, Tohoku University, Japan
Web: http://www.aoki.ecei.tohoku.ac.jp/




Future Created by Computer Vision

Okatani Lab.
Graduate School of Information Sciences, Tohoku University
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Basic Research Applications

m EATR IR Projector-based Virtua _-_ roductlon
Dptlmlzatlnnof \ s ! Ak
R i ® 1

Markov Random Fields
[CVPRIZ, CVPRI3]

High-precision Shape Measurement
by Combination of Geometric
and Photometric methods cveniz)

precision Tracking
of Planar Objects

ol ~" Future World Shaped
: By Computer Vision

Easy Calibration ©
Multi-projector Displays
[cvos]

Statistical Mathematics

and Numerical Computation

+

[cvPROT]

Physics-based Vision

Statistically Optimal Inference of
Multi-view Geometry
and Numerical Computation
|EVPRIDICCVO9] T W
Image Archiving of
- Image-based Recognition of Great East Japan Earthquake
mxn mX " Temporal Changes of Scene Structure and Its Appications

T | lcveR13) ‘ A T
& "tﬂ v < »
L Emaﬂ okatani@vis!on.is.tohoku,ac,jp
http://www.vision.is.tohoku.ac.jp/

Fast and Accurate Algorithm for Matrix Factorization
[IECVT1.EVPROT]
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Functional Brain Imaging Prompts Innovations in Next-generation
Automobiles
Department of Advanced Brain Science, IDAC, Tohoku Univ.
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[ Our Seeds: Neuroimaging Facilities | @ [ A New Ultra-small NIRs System ] @

Our laboratory have been managing all kinds of
neuroimaging equipment. <= unique and rare

3T-MRIfor Human  200-channel MEG 192-channel EEG

+Total weight: 90g

+Radio transmission (currently using Zigbee)
+Enable simultaneous recording from 20
subjects

Neural activities of the dorsolateral prefrontal cortex
show synchronization when participants make a well

- - established commumcation
A Message to Industrial Circles ;

~Visualization of brain function is now ready for your ' L - L, BRGSO GMER]
R&D. Let’s join us.~ .

We believe our new original system, which can estimate

quality of communication and/or sympathy etc., will bring

forth a new perspective for your developments.

‘/
[ Reformation of Convivial Society by Visualization of Communicative Activities and Sympathy ] @

/ Seeds of Our University \ 4 )
y.l%&imﬂ.mmm Industries making Current social problems;
el tisws sk i products that correlate Declining birth rate and

multiple subjects under daily circumstances i
human communication super ageing populations

E.g. Automobile, Construction,
IT, Electrical, Education, Welfare,
etc. Social Isolation

«Synchronization of brain activities among

different individuals when established good Conception of

communication collaborations; R&D for social
Reffl-"""‘“:]"h’-‘f “-'-‘:ri“i“' systems enable better
Spolety whicitenables communicative

utyal aid. S
> 4 activities among
different generation.

|
alitative Measurements of Hum ( Examples of industrial enterprises \
Communicative Activities (T)Mobility which can produce good communication with driver
and passengers
' (2Ultra-productive meeting system which can engage intense
brainstorming.
@)social network services which can mediate better
communication and understanding among different generation
'\g_nd people with different cultural backgrounds. o
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Kimiko Watanabe and Masafumi Goto
Graduate School of Medicine & New Industry Creation
Hatchery Center, Tohoku University,

1-1 Seiryomachi Aoba-ku, Sendai 980-0872, Japan
E-mail goto@niche.tohoku.ac.jp

ABSTRACT
Arteriovenous malformation (AVM) is appropriately treated with total
pancreatectomy (TP) with islet autotransplantation (IAT). We performed this
treatment for three AVM patients and had good outcomes in two of the
patients. Further optimizations based on a systematic evaluation of clinical
experiences are needed to improve the outcome and safety of this promising
approach. The roles of Collagenase G (ColG) and Collagenase H (ColH)
during pancreatic islet isolation remain controversial, possibly due to the
enzyme blends used in the previous studies. We revealed that ColH is crucial,
while ColG plays only a supporting role, in rat islet isolation.

1. Introduction

The pancreatic islet transplantation has strong social impact in many of the
advanced cell transplant therapies, and is the ideal “minimum invasive”
treatment for the severe diabetic patients who are suffering with controlling
the blood glucose levels (Fig. 1). However, multiple organ donors are still
needed in order to cure a diabetic patient. Therefore, establishment of
minimally invasive cell therapy for diabetes by introducing interdisciplinary
approach could be necessary to make islet transplantation a standard
treatment. Our chief objective is to construct the center of medical cell-
engineering therapy as successful examples in Tohoku University.

2. Method
(1) Clinical Experiences in the treatment of pancreatic arteriovenous
malformation (AVM) by total pancreatectomy (TP)

3. Results and Discussion

(1) Clinical Experiences in the treatment of AVM by TP with IAT

The numbers of isolated islets and total tissue volume were 355,270 islet
equivalents (IEQ) and 5.7 mL (patient 1), 244,758 IEQ and 16.0 mL
(patient 2), and 310,238 |IEQ and 1.0 mL (patient 3). Many larger clusters
derived form a cystic lesion were detected in patient 2. Thus, we had to
stop patient 2's transplantation when half of the islets were transplanted.
Fig.2 shows the postoperative courses of the patients. The blood glucose
levels were well controlled using low-dose insulin injection in patients 1 and
3. The blood glucose of the recipients was well maintained without
hypoglycemia, and a substantial level of fasting C-peptide was observed
under a low dose of daily insulin supplementation (1).

(2) Collagenase H is crucial for isolation of rat pancreatic isles The islet yield
in the ColG/ColH group was highest (4,101 % 460 islet equivalents). A
substantial number of functional islets (2,811 *+ 581 islet equivalents) were
obtained in the ColH group, whereas no islets were retrieved in the ColG
group (Fig. 3). To examine the role of the collagenase subtypes, ColG and
ColH were sequentially injected into the pancreatic duct of rats. An additional
injection of ColG following an initial injection of ColH led to a slight increase
in the islet yield (Fig. 3). On the contrary, no beneficial effects were observed
following an additional injection of ColH (Fig.3). Mass spectrometry
demonstrated

that ColH reacts with collagen-! and IIl (data not shown). In the
immunochistochemical analysis, both collagen-| and Il were located in
exocrine tissues, although collagen-1ll was more pronounced (data not
shown). The collagen digestion assay showed that collagen-Iil was more
effectively digested by ColH than by ColG (2).

4. Concluding remarks
We are convinced that technical innovation through these projects contributes
much more to the activation of medical industry based upon cell therapy.

Fig. 1 Islet isolation and transplantation

with islet autotransplantation (IAT) Most AVM cases have pancreatic
bleeding due to portal hypertension and the rupture of abnormal vessels
and AVM is thought to correlate with pancreatitis. To prevent diabetes
induced by TP, three male AVM patients underwent TP with IAT.
(2) Collagenase H is crucial for isolation of rat pancreatic isles Rat
pancreases were digested using thermolysin, together with collagenase
G (ColG), collagenase H (ColH), or ColG/ColH (n=9, respectively). An
immunohistochemical analysis, in-vitro-collagen digestion assay, and
mass spectrometry were also performed to examine the target matrix
components of the crucial collagenase subtype.

P<0.01

1

A Blood glucose (IEQs)

(EQs)  P<0.01
G000

GH G—H G

Fig.3 The effects collagenase
W subtypes on the islet yield.
Fig. 2. A blood glucose, B, serium C-peptide
after TP with IAT in patients.
solid line; patient 1, dashed line: patient 3
(These figures were cited from Cell Transplantation, Jun 13, 2013
(Epub ahead of print ) .)

On the other hand, most of us use the motor car and spend amounts
of time in a car. In the United State, estimates suggest an additional
42 accidents/year as a result of mild and moderate hypoglycemia in
people with insulin-treated diabetes. Therefore, safely driving for
people with diabetes requires the development of in-vehicle medical
monitoring. Therefore, in the motor car project, we would like to
produce an innovative car in order to reduce the risks of medical
mishaps behind the wheel.




MEMS Based Safety Systems for Automotive

Masayoshi Esashi (WPI-AIMR, Tohoku Univ.)

1. Range finder with zooming function using optical scanner
(collaboration with Toyota motor, Toyota Central Research Lab. and Ricoh)

(a) Non-resonant 2D galvanic optical scanner (b) Obtained range image with zooming function
W.Makishi, Y.Kawai and M.Esashi, Magnetic Torque Driving 2D Micro Scanner with a Non-Resonant Large
Scan Angle, Trans.IEEJ, 130-E, 4 (2010) 135-136

2. Range finder using LED pulse and image intensifier camera with shutter
;ii‘ééﬂ
LED (20005) /\ ZN\ /\

b—— averaging 1w —l

(a) Principle (b) Experimental setup (¢c) Experimental result
Y.Nakano, Y.Kawai, N.Ikegami and M.Esashi, Time-of-flight Range Finder Using LED Light Source, 2010
IEEJ Convention, Tokyo, (March 17-19, 2010) 1-116 p.132 (in Japanese)

3. Wireless SAW sensor for tire pressure monitoring (Collaboration with Nissan motor)
Refl Rellector 2 Reflector 4

;:2 jll T-_[ta _{ta 7 s )
Y =< 2 \

Ref lector

Electrode T i S

LNbO 3 \

Piezoelectric = Retrnds i sty
material g 2o uw
1 " Antenna 5 a= i.lJ om, b = 2.0 mm,
Time Time c=34mm,d=9.0mm
(a) Principle of SAW wireless sensor (b) Structure of SAW wireless pressure sensor
= 2:“* TR R - —Mﬁmﬂwm
E 1 w;;;;:;utna e o AW siar -
2 3 T
a ol (=s2an
% - $3(13)
Bl -d4and
50 100 150 200
Pressure [kPa]
(c) Diaphragm (d) Experimental result of pressure measurement (e) Measurement scheme

S.Hashimoto, J.H.Kuypers, S.Tanaka and M.Esashi, Design and Fabrication of Passive Wireless SAW
Sensor for Pressure Measurement, Trans.IEEJ, 128-E, 5 (2008) 231-234



Thermal Imaging using Temperature Sensitive Paint
Takashiro Tsukamoto and Shuji Tanaka
Tohoku University
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[ Temperature Sensitive Paint (TSP) ] @gh speed, and high resolution thermal imaging l

The Intensity of luminescence from the TSP is modulated by the Experimental setup
temperature of TSP.

The TSP consists of Eu(TTA); as a luminescent

Eu(TTA), LED drive signal is
generated by a

material and PVB as a matrix. delayed-pulse
A normal CCD/CMOS camera with microscope genseamy, Wil G-
synchronous to an

(without high-cost Ge optics) 4 5
- Low cost, high resolution operation signal of
y - - _ Luminescence (visible) a device under test.
The luminescence
is captured by a
CCD camera with
an optical filter.

o

V flashing m for high imagin
TSP is exited by a short-pulsed
UV light.
A momentary luminescent image
is captured by a slow-scan CCD

Non contact thermal imaging

30 0 50 i Temperature sensing of microdevices
Temperuture ( "C)

Temperature coefficient of

intensity (TCI) from the TSP.

Requirements

Obtained thermal images ; High resolution ... Usually in a pm scale ' Novel Thermal imager
- High speed ... Thermal time constant is small

I(x,y)
AT(x,y)=5§" ‘[ I(x J;) 'J . Non-contact ... Don’t disrupt an observation object : Novel low-cost thermal
s :TCI = Low cost ... Applicable for a wide variety of applications Imager using TSP.

! :Luminescence O High thermal isolation.
x, y : Address of the picture TSP is one of the candidates - - High sensitivity
; . O Easy to fabricate.
¢ for the micro thermal imaging O No electric wirings
SPatia tesclution 7 3814 with high spatial, temporal ey foe kRGN,

Temporal resolution : 0.2 ms tem : 1
Temperature flucsutaion : £0.2°C ad PRI UGS xz:::o:::t is slow

IR from the object

IR absorber
TSP self-suspended film

50
Time (ms)

Thermal images at the each time step. Thermal response.




Production of Low-Cost and Highly Functionalized Titanium
by Controlling the Light Elements

Takayuki Narushima and Kyosuke Ueda
Department of Materials Processing, Graduate School
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[ Titanium: Wonder metal Disadvantages of Titanium

OLow specific weight OHigh biocompatibility
OHigh specific strength . «

S ok

....x High cost: Difficult to produce

1670 1675 1980 1885 1900 1865 2000 2005 2010 2015
Year
Price: 2-3 times higher than i steels
10 times higher than Al alloys

-«Low products: Categorize to Rare Metals

Light elements

s —Ex: Oxygen will not only form oxide
Light elements Rescive W T ot WO toerst st
in titanium -

Oxygen, Hydrogen, Nitrogen, Carbon

Applications for...

Space aeronautics Alloy designing

Medical devices High affinity Strength-elongation - ductility,
Military Anisotropy, Elasticity, Workability,

Chemical plants Shape memory*super elasticity

Surface designing
Corrosion resistance, Biocompatibility
Photocatalytic activity, Wear resistance

High solubility

Microstructure
Microstructure controlling control of Ti alloys
Transformation, Precipitation/dissolution using
Grain refinement, Temporary alloying s R
micro alloying

Improving
photocatalytic
activity by

Interstitial

Abundant Refinement process

Process of reduction and melting,,
Energy saving, Recycle,

Grain refinement of
Ti alloys
by pinning

Two step thermal oxidation
1st step | 2nd step
in CO containing gas | in air

Purification using fine precipitates

Boron addltlon (Tl + B TIB)

0-864ks | Anatase layer

Formation of ~ Oxidation of
Ti(C,N) layer Ti(C,N) layer

80

Contact angle 0 { degree
]

Rate constant, k / 10%s!
-

Rare-earth (RE) elements add it?t;n
(2RE (in Ti alloy) + 30 (in Ti alloy) = RE,0, (s))

Y,0, precipitates § La,0, precipitates ic ¥
additive /
_ -‘!‘. '.'.
e
Ce,0, precipitates | Er,0, precipitates i o4 i
Haating merpasaiues, T/ K

B
@

"~

)

CY R 7 B T S TR T
Anatase fraction, fa

Fig. Effact of anatase fraction in TiO, layer on the rale constant
of d on of blue under UV vadiath

Fig. Effect of umhnﬂmhm,lawm
the waler contact angle under UV

Photocatalytic activity under UV irradiation




Potential of Alternative Fuel Vehicles:
Analysis of Disaggregated Cost Benefit

Lab. of Shunsuke. Managi,
Graduate School of Environmental Studies, Tohoku University
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[ Cost-Benefit Analysis [ Scenarios

Costs . Scenarios in CO2 reduction costs

1.Alte:rnative vehicle Cost : Exponentially increasing cost
Differences between the purchase and running costs Linear increasing cost

of alternative vehicles and ICEs vehicles BAU-pattern increasing

2.Infrastructure for Alternative vehicles ) . Scenarios in learning effects in vehicle production
Construction and operating costs for alternative Little decline in vehicle production
vehicle diffusion Decline to the targeted cost level of automobile company's
Decline to the standard ICE vehicle cost
Benefits

1.Emission reduction effects 3. Scenarios in gasoline prices
The reduction levels of CO2 and NOx emission Prices under Current policies

—" ' Prices under New policies
2. Resource-saving effects " e Prices under 450ppm

The reduction levels of gasoline

usage

Marginal Abatement Co = effectof vehicle production cost (N Gasoline Price

0% 100%

BEV purchase cost BEV charging station W Electric recharging cost
@ICE purchase cost B Gasoline refueling cost

e.g. The result of EV diffusion scenario cost

Shunsuke Managi (Ph.D. University of Rhode land)
e e )




Supnart Program by MEXT Nest-Genar At Miyagl Are

Multiscale, Multiphysics ModellngIS|muIation for Next

Generation Automobiles: Catalysts, Tribology, and Batteries

New Industry Creation Hatchery Center, Tohoku University
Akira Miyamoto, Nozomu Hatakeyama, Ai Suzuki, and Ryuji Miura(Miyamoto Lab)
< TOHOKU ECONOMIC PEDERATION i T1t+tala

Tohoku University

Multi-level Tribology Simulator for Material Development to
Realize Long-life, High Reliability, Energy Saving Automobiles

[ Multiscale, Multiphysics Simulator for the ]
and Mechanical Systems

Development of Practical Automotive Catalysts

Micruscale

|
g Macroscale  COxN;...

riied gas

. promoters
;Mzo,. CeOs, elc.) Mesosc le

‘“"@o

Honycomb Model

Atermatit Mothon

Achievements of Collaborative
investigation with Various Domestic /
Foreign Companies using our
Original Software

X
E Integrate the Measuring

and Modeling
!\nultl-level Battery Cell Technologies to Improve
Simulator Supporting the the Surface and
Development of Li-ion Battery, Interface Structural

Fuel Cell and Solar Cell for

Next Generation Automobiles SEPIES SIS

Material Development

m

F%\ & ﬁ
=

stants and
AFM Simulator

B s‘rll_stmninu- ﬂ

TEM Simulator
)

| Modeling Toolof
me—scaEdSmsmu

Significant Progress in
Measurement Methaods in Tribology

4 SEM Simulator
] - mFssrmimr

I"Reallstie“ AtomIeIMolecular Structure Construction frorn Multl- ‘

level Computational Methods

Message to Global/lLocal Companies

We hope to realize global/local innovations for next
generation automobiles by collaborating with our practical
multiscale, multiphysics modeling/simulation methods
developed through many industrial collaborations.
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Drag Reduction Mechanism of an Automobile
with Inside-Fin Tires

Shigenori Hashida', Koji Shimoyama*, Shigeru Obayashi', Masataka Koishi® and Yuji Kodama?®
Ynstitute of Fluid Science, Tohoku University, Japan
¥akohama Rubber Co., Ltd., Japan
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[ 1. Introduction

Aerodynamic Drag of an Automobile
* Accounts for 50 % of running resistance at 60 km/h
* Affected by the appearance (owner’s preference)

Fin Tires

v Expected to reduce drag without
sacrificing appearance

v Demonstrated to be effective for
drag reduction in experiments
and numerical simulations

x Do not clarify its detailed
mechanism yet

[ 3. Result

Streamlines

Tohoku University

Pressure-velocity coupling

Il t+tamf

bord=hiiis % ICR

| 2. Method

FrontFlow/red |
Incompressible Navier-Stokes equations |
Standard Smagorinsky (Constant: 0.15)

SMAC method

Flow solver
Governing equation
Sub-grid scale model

Time integration Implicit Euler method

Cell-vertex finite volume method
> Second-order central difference (95 %)
> First-order upwind difference (5 %)

Spatial discretization

Model: Wind tunnel model (1/4 the size of a real car)
Velocity: 20 m/s, Re = 2.1x10° (based on the tire diameter)

Research Objective

[ 3. Result

Velocity vectors

Clarify the drag reduction mechanism induced by
fin tires through the numerical simulations for
1.No-fin tire model
2.Fin tire model

* The fins enhance the interaction between
along:the tlre rotattonal dlrectiun and under-floor flow
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[ Introduction [

Automobiles aerodynamic testing

MSBS
The Magnetic Suspension and
Balance System is the model
supporting device without any
supporting rod or wire .
It can also measure the fluid
dynamic force.

Features:

A postural change of the automobile
can be simulated by exciting a
unsteady motion by MSBS.

In excitation motion, the left side of the equation of
motion (2) cannot be negligible. At low frequency

cases, the second deviation can be estimated by
the second-order numerical difference and the low-

pass filter.

for example the available yawing motion
on the Ahmed model considered
becomes as shown in a figure. And
because of no support needed, the MSBS
can make more complex motion to a
model, such as a pinching with rolling and so on.

JEemsssssssnnnng
+
F Totcka Linke .

s

SEERsamssnna,
tamssnnnmnnnnnt

the comparison of the size of MSBS

1. The interference problem between fluid and a
mechanical supporting system is eliminated.

2. It can simulate model motion
with 6 D.O.F and measure the
aerodynamic force on it.

3. New MSBS in Tohoku Univ. Lo
Turbulence Wind Tunnel (LTWT
become the largest one.

[Basic concept of MSBS]

Equation of motion

‘-‘?A,—_ Faera + Fgumily + mell

M

Allem) _
‘T:"" —: Nlllﬂl + Ngmﬂly wr Nwl!ll‘

2

If the position and magnetic force are

measured , unknown aerodynamic force

can be evaluated.

Image of Automobile aerodynamic
test using the 1-m MSBS

Position is measured by five line sensor
mounted outside of the upper and side walls

Magnetic forces canbe
evaluated from the following
expressions:

F, el (M-V)H,
,=MxH,

+M, il +M.

NW”!

aH,
ax

F=M, oH

a
afl aH
F, =M’_dr'L+“' By.

A
&
N, =MH.-

N, ==M.H.+M.H,,
N.=MH,—MH,

F.=M,

Our Solution

® 3D PIV system will be equipped
to test section.

® MSBS can move forward and
backward in test section
independently.

upper camera

Coil arrangement of MSBS

— 100 —

Maximum current (A)

Frequency (Hz)
Availablete yawing mation

Designed Ahmed model for MSBS

specification
length:0.5075 m
width:0.1891 m
hight:0.140 m
clearance:0.01344m
mass:10.8kg
Ixx:0.024kgm?, lyy:0.120kgm?
GC: 6, 1mm down stream
Re=1.25x 10%, drag: 9.2N
(coll current drag coil : 30A

lift  coil : 814)
at 40m/s

PSP and PIV

New measurement techniques
such as Particle Image
Velocimetory (PIV) and
Pressure Sensitive Paint
(PSP) will be available as
optical measurements. It is
not easy to access the
interesting area because
measurable area is limited in
the past MSBS system.

Example of PIV measurement







Industrial Presentation
Technology and business introduction of local companies



Automotive Industry Support
using ITIM’s Open Equipment

Industrial Technology Institute, Miyagi Prefectural Government (ITIM)

e
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EMC evaluation for car electrical components Shock test machine

Anechoic chamber and shielded room are open for use by Testing more than 1000G of shock with duration of msec
automotive businesses. EMC evaluation based on international is possible. Durability against shock for car electrical and

standards, shown below, are provided. mechanical components is possible to evaluate.

CISPR25 radiated emissions Bulk current injection (BCI) test Model AVEX SM-110-MP
| : = Half-sine
3 Amplitude &
duration
Max. shock
amplitude
Max. speed 1.0m/s Peak
Dimensions of
test table
Max. loading
| weight

30G,18msec~
10006, Imsec

5000G

W410 = D410mm

90ks,

M ISSIon Of @ Shock direction is changed
Industrial Technology Institute, Miyagi Prefectural Government by altering fixing direction.

@ Simultaneous acceleration
measurement is possible by
Pmmon%ii local industry use of 3 sensors.

-

3#We also provide electrostatic . ; pp— #We can give advise fhout
discharge immunity test : TEXE a structure of test jigs.

Catalyst property : == > ; i o X-ray CT
evaluation B ' $Computed Tomography

This system allows us to
evaluate the properties of the
small honeycomb catalyst .

For the purposes of contributing to the promotion of local
industry and aim for enhancing the support of businesses opened
to local areas, we uphold an operational policy of one stop
e IO solutions based on trust, promptness, friendliness, safety, and
| oot assurance through utilization of the institute's knowledge and

technical resources (facilities and technicians).

Small Honeycomb size;D25.4  60mm This system allows us to inspect the three-dimensional inner
lon-Molecule Reaction & Electron structure of automobile parts non-destructively, for example

ATEcE A 4 aluminum die-cast products, electronic parts, molding parts etc..
mnlmng of NOx, l:o. m

elc.).
acmsu uud!omm c,wc.. 4

- tolisenn

Iamn.
#tc.) in mtomaobile exhaust gas,

plastice
fibser i 1opm,
aample size 20320 = 10mm
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Company Pﬁlnfy

B o d e An accelerator- synchrotron superconductwlty

electror |r!|-\<szm| L of space. We aim to
develop technologies to measure and control with

research facility high-precision constant current

power supply
Kudo Electronic Co., Ltd.

Main office Nishitaga Taihaku-ku Sendai- - -Natori place linozaka Natori-shi

http://www.kudo-denki.co.jp/

(KUDOS ]
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Since 1956 to now, our company have been supporting from Tohoku
University. Technology very improved from analog generation. From this
1o find future technique, and we improved technology, we use this for an elementary particle, accelerator
have never ever give up making new stuffs for science of radiation, and big science in the field of nuclear fusion. Those
our future - ,,'x = technologies use at the research facility in Japan and out of Japan.

e I, Moreover, we use this technologies for heavy particle cancer
e - treatment, medical field of MRI etc... And, the field of semiconductor ion
- implantation, too.

Analog and digital fusion

W

——

T, We established control stability of the DC current and voltage 0.1 ppm,
LT AFEp T, BT so our next challenge is 0.02 ppm.

WFEL X Ray free electron laser
ONew light to the future- -

National critical technology
_ XBEBMRFL—o—(xFeL)

XUBEHERE
SPring-8

Olgiiestof small World N
OElper fasti-Jo see'the mr!d .
of chemical reaction 3
July 2012 ORealizatigh of soper strong

Blasma

Tohoku Uni science department AVF Cyclotron magnet

power supply other 45 units update

Kyushu synchrotron radiation research facility:

Elctomagnet, pove uppy On st (218 ) || Thepoer sl he Gunma vy o cance thrpy Niks, 40T strong magijo il

Development 16MW, 35KA, gurrent
-accuracy 10ppm

< small high-precision DC switching power | Kudo corp*EV experiment group
0.02-0.001% current stability So suitable for the + Joint research with Tohoku University next generation mobile
electromagnet excitation system study group
TN lRY codsy - il powst + The Ministry of Economy, Trade and Industry * IT fusion
consortium research and development project”
+ Joint research with Tohoku Uni and Ishinomaki sensiyu Uni
* 4 employees organize the project
+ Commercialization of next-generation electronic vehicle
+ If you're interested in our industrialization, please contact us




Strategic Regional Innovation Support Program by MEXT, N eneration Automobiles / Miyagi Area

Industrial labor-saving machinery-Hikichi Seiko automatic machine

~We help customer’s “solution annoyances, production reform
&improvement, and efficiency~

Hikichi Seiko Co., Ltd.
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B Company Info
Oname : Hikichi Seiko corporation _ |©OMain Offices
$Place: “main Offices” 2-8-28, Fukiagelwanuma- city,Miyagi-pref.989-2436 JAPAN
O President : Masayoshi Hikichi

gg:;uu Qmm:,&:_f’ “Engendering & mechanical | -Making illustration form

CEmployes - 85pepple design department” _*Line equipment, a single machine, fixtures etc. All design
OCertification: 1S09001.1S014001, &AS9100 (challenge) « “Technology & contral “Uro PLC 3l raho sofc & hard desimn
QO Approval & license : general construction industry*machinery & equipment installation rosp dination of articulated, Scala, single axis of
work department SRR e
“Manufacturing & machining department

. . *We put the data in the automatic machine, and we can finish up all at one place.
. 0verv|ew of Bus!ness . *We really good at single item processing and quick response and defivery. The challenge is
Business info : *industrial labor- saving machinery~taoling, design & manufacture cost & technology.
of various devices  *prototype, precision parts processing
> The main delivery equipment : “Manufacturing unit assembly | -Assembled. measurement data takes a stack
s iy scunient: fne stciplnent dacrety nytaas) & adjustment department” |, rj. i otzlation adiustment. check the final products
Mot " o *We support the installati y ( domestic &
sport equipment. international)
@ others-Automated equipment,various devices etc... g o " 4 y
O Majr clonts: M Hikichi Seiko sDNA

“Toyota Eastern group [OTaiwa brunch |

s

*Panasenic
*Toray Engineering M To the employee’s book
*Seiko~ Insutsuru
*slectrical , electronics companies
*Food related companies

* The figure what is company's goal
» Knowledge as a society person &
company people
= Sprits & motivation

. ’"_ o irati
Self- growth &rpallzatmlj v T TR

B5S Thoroughness <24 hours support. for praduction
facilities of our customer.

5S: “organizing , tidy, cleaning, cleanlines
:i and disciple”
i Theses things made better company

iz
? =Our company think about 5S and do

# Management Philosophy I these things once a week.
@ Survive the hard time
Employees knowledge: ~ Wecan'tsay “itis
|-_Efforts of industry- academia 38 Articles enough to do” because there d |=Main
government collaboration ' \ . 4 are other companies higher a Machine Tool
than us ~

O Participation in the institution & organization DeVEiODment & SPIIt of cha"enge

=Miyagi industry association . . "
y . . i !
Miag indastrial’ Prowiitioe Orgaaiation Even in the difficult cases, we never give up! We

*Miyagi prefecturs industrial Technology centar h think so dee”ly'
*Miyagi automotive industry Promotion Gouncil - We challenge higher level, and improve ourselves.

*Toyota East Japan group sings sa
*Innovation appreciation creaate conferance OTW to up technology capabilities and resilience,

*Machine Vision study group and in response to the needs and expectation ! Of course,
*Mext generation vehicles Mivagi area after all =--we get win & trust.

+ As a Machine vision research
meeling theme, people guide
us for good development,

inal product developme

urved mirmor su

*We have established a special optical head to the
articulated robot It is a movement close to the

movement of people,

el
EANMONO

“SUGURE MONO"
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| Injection molding |

= Set 3D CAD, the optimum conditions using flow analysis.
- Realization of the secondary processing less devised mold
structure based on the product shape.

Tohoku University

Tohoku Electronics Co., Ltd.

LEER T c+em ® ICR

Environmental Products
Union technology of secondary batteries & solar

Even if cut off the power supply, it will start the production of electric pawer itself by any

[ Analysis & failure analysis ] ?
We observe cross section of the embedded samples.

Simultaneous engineering
synchronization technology

We propaose quickly to our
customer about the best
solution of customer’s use
condition.

-
TR

Probilem of stress relationship

r&-—-—md‘urﬁm
| Simatactin of wind had (wind specd, wind

Tve of stress simnlatar
Resdn Mow analysis echnolagy

:Wmvnm _ ”
T — Q

|-.m|mi......mu Ar .

"

3 Inimction melding maching (220~ 350t
hnhuuu- molding murm{aso-m

28 20,30 CAD system

_ (2001PLUS)

29 Resin flow anatysis softwore
30 TIMON)

WW memulation saftware

1B Tharmal shock testing maching
1B strength test equipment
{Pull, Comaression, Bending, peel test)
20 Scldering test squipment
21 DG regulated power supply
‘22 Solder bath
namm Mnafnmnpn
A

p NG slectrical diecharge machine
7 Wirs elactrical discharge maching
B Vartical machining center

ﬁmmmmmm
(Femtat)

Theexecutive staff

Aff training

Optical design & analysls technolagy . I -
| LED model amlysis ‘: v il
Use of optical analysis CAF '
local companies.
@A focus on the manufacture of electronic components & automotive
#We run in QCD speed from product design to mold equipment.
#Accumulation of our technology satisfy customers expectation.

i Customer
| Analysis of the Hight guide plate
We aim to improve the technical capabilities for the future with
parts production through integrated with community- based.

In- house training

tationin a .c-:‘-nqv&y
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In a Development Early Stage the Proposal of the Die-Casting Form
which Considered Quality Cost by Original Casting Technology

IWAKI DIECAST Co., Ltd.

@MEXT=:="_ < T0HOKU SCONONIC FEDERATION  Tohoku University P =R I t+tam ®ICR

Semi-solid Die-cast Process MIM (Metal Injectlon Molding)

'How to cast after making melted hot water half-solidification(slurry), ‘MiM is finished after fabricating a metal particulate powder by injection |

comparing with casting from perfect melted hot water, it is little stickiness, chifie, degreasing and sintering, post-processing aceept necessity.

it becomes a detailed and uniform organization, the product which called {maclllm___egma_snum ienag, postin Al BECOPLNECOssHY..
for high resisting pressure, high intensity and high toughness is possible. T Injection machine 3

Processing Section

. Headquarters-Factory
51-2 Yamazaki, Washiashi, Yamamoto
Watari, Miyagi, Japan T989-2204
TEL +81-223-37-3322
FAX +81-223-37-3720
E-MAIL info@iwakidc.co.jp

1 Knife cutting of slurry

Comparison of solldification

Continuous sintering furmace

Main Facilities Machinery _ Die-cast Model design Proposal System

;rj::;e:;::lry.ﬁblllty to Construct Factory Line; Pursuing Automation, Energy Saving and Outllne ol' Manufacturing Process of Mold and Die-Cast Products

technology that supposts modern high-miz low-volume production system s how 1o supply confirmed
The prodisction lire of iwiki shways hobds the latest level of a time, the resull of ariginal igh aceuracy medds. u-&-lyn-- amd comstruct a high efficient production system af fow cost. "

mow-how and joint research with an apparatiis equipment makes is emplayed mma—n brand-new technology as 3 pure-play company focused on die-cast manufacturing. After we hear
m-yn- customer's request, we offes design of casting which can wse easily, You'll be satisfied with both qualify and cost phases.

mﬂ mmmmmmanwn-
production lne is automated mosthy. And,
ot water distribution system of an encapsulated Type, home generation of electricity
mmwmwummhm

highy ‘Hﬂ.l wtill comtmues.

mmmnmmm%umum

waysh§ esodosg uSsap [PPOJAl IS8~
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Color anodized

Kyowa Aluminum Industry Corporation

@ MEXT=:=_  O10HOKU BCONOMIC PEDIRATION  Tohoku University ~— PSR 17 £+ % ICR

P

Color anodized Hard anodized color

’ We can do hard anodized color
We reproduce wide range of color We can balance a vivid decoration and

Provides the color from your request . advanced durability
Our calor rep ion i using proprietary technology B =

Alumite treatment

Color *Hard anodized

Greeting from
The President

Normal anodized tankx1 tank
4,000(W)=900(L)*800(H)

Hard anodized tankx1 tank
1,200(W)=900(L)*850(H

Normal anodized tankx4 tank  Automatic line
2,200(W)x900(L)x1,150(H)

Hard anodized tankx1 tank

2 Since 1988, we have been aiming to improve the quality of
2,200(W)=900(L)*1,150(H

surface treatment of aluminum products.

A By Even towards the 22 century, Aluminum is a necessary material to
'ﬂ#]ﬁ? »?4 }‘E&IE g o 1 spend a good life for the comfortable environment for us.

We'll continue to challenge to the new generation.

\ 3, kg We believed that we provide to our customers as soon as
(721l possible, and to serve the community for our future.
‘
o
The President
Kouzo Inoue
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Toho Plating corporation

6 MEXT =20 <& TOHOKU ECONOMIC FEDERATION  Tohoku University — <bmEimm 71 £+t # ICR

Surface treatment processing type list

Toward Tomorrow

Manufacturing technology in Japan, we have been
sweeping all over the world by the management and
capacity development prowess. A key foundation
technology is industrial surface treatment technology.

Current production in Japan has relocated overseas,
“ plating industry” in the country in the future must
continue on the path of future high-precision and
high-quality.

We'll make an effort to improving

the technical capabilities, quality

of power and environmental poy

for our future “ manufacturing

Company Info b ARTY " To form a technology

Name of company Our company get

Toho plating corporation “ISO 9001:2008” and

Address “S0140012004”.
31-2 Nishigaokaaza We bring a system which is
Ooaza Murata Shibata-
gun Miyagi prefecture

TEL.0224(83)5557
FAX.0224(83)2786 _ ) Our rn'anufacture products that require h_igh

Business info precision, such as sensors and automotive fuel

E-mail B e supply system, high corrosion resistance, high
toho@soleil.ocn.ne.jp P g durability. It can respond to large-lot mass

industry (Electricity . ¥ _ 3
Presidiiit olafing, peinting) production from small-lot short-term delivery.

international standards with an

Emphasis on quality management.

In addition, we have taken a system that can

reflect the know-how of development to mass

Capital Stock 60 people production management place a dedicated
20 Million department for newly developed products.

Hiroo Shimada Employee
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From Yamagata, we aim to technological innovation of noise filter coil

UENO CO., LTD.

http://www.uenokk.co.jp/

< TOHOKU ECONOMIC FEDERATION

Tohoku University

P EHR e+ 2 ICR

What's Noise filter coil?

To prevent a malfunction of electrical products, electric ponents, which is cut the noise
intrusion from power line, is included into the electricity most of the products.

Teroidal type
Common mode choke coil

Ueno Colil

Revolutionize the world of noise filter coil

We developed new coil

Ueno Coil horizontal type
#Suitable for thin products 4

B
£3 FL T E

* Major Awards ¥

Nikkel Manufacturing Award [Nildcel
award](20084)

Tohoku New Business Award{20094)

Selected as 300 companies manufacturing small &
midium sized P a healthy 2009{20094)
Manufacturing Nippon Grand Tohoku Bureau of
Economy, Trade & industry director Award{200948)
== | Ministry of Education Award Science & Technology
- | award [Technology sector]{201048)

‘Ymagata Prefectural Industrial Award(20114)

[Ueno's challenge * Toroidal coil automatic winding machine” ]
i T - - Tl ;_[_’1 =

We have developed an automated
production system of the Troidal
coil of the one and only in the
world, and has been producing 20
million or more in total in Mikawa
plant in Yamagata prefecture.
Compared with hand made,
characteristics are more stable such
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Winding in 10 seconds by the high-
speed automatic winding.

We did the man-hour reduction of about
90% compared with the Toroidal.

£ the ehosed musgnet

This is a new method that winding
directly to closed magnetic circuit core!
Inductance improved about 20 %
compared with open magnetic circuit core!

Mo short layers!
Tension of the coil is law at the time
of the winding.
There are no short layers
because of the single- phase winding.

From Toroidel to Usne Coil

Application of
Ueno coil 1o the electronic vehicles

/| Charger-Power feeding
=~ B -equipment.

|
/'/| DC-DC converter |
|

o |

s
/I
/

Application such as
Normal mode choke coil

| Carnavigation-Audio |

\\ Wiper |

|
_ Power window |

To all of the companies
~We provide a coil fitted in your products!
Ueno CO., Ltd. develop and provide the noisefilter coils that are coping
with customers’ needs by powerful staff members, materials, facilities,
such as simple anechoic qbambar.'apd domestic plants of'spaqdy.t_&‘iais:
Contact info: 0235-64-2351 Ueno production manager Watanabe
E-mail : info@uenokk.cojp Home page : http://www.uenokk.co.jp/

R

Ueno coil is also
used solar power.




0RI0 %z O D& 3 o O U0g or le
JITPOUINd L ) 9 c )
©MEXT=="_ < T0H0KU ECONOMIC PEDERATION Tohoku University bR I1t+tamss B ICR
[ B | — o e et v i s e

Birth of High-Intensity Die-Cast Zinc Alloy !
If your materials would be improved by our High-intensity Zinc Ally ...

Need a large sum of Investmant

3Keystones to make

LOWER COST basis

in industrial oieratlon

The Mold has Rich-Functions in a Comgact Body!
That Helps Usability.

7 ot Mk ot b Bot ot
B e e ]
- wha of isman

Easy-lo-Usa !
Muitiple Function

Respansive Technique; Clued-up Atterition to Improve |
That Helps Quick Tum.
s b Rvem ot
topmart s oo e, bt o st
Memariad Piheg s e

w EETET

Challenge of Hot Chamber Die-Cast | High-Intensity Zinc alloy 4 Z C-u Efficiency
Su ng Th : == Comparing with 2DC-2, about
I Double Streng

Ao
[o]m]n[=]u]
st g | - |

High-ntensity Zine Allay=»0L25mm|

o (AT

5 Mlamuie

Paints

Proposing Engmeering to Customers to Denve Batter banofit from Manufachurmg  of
€ New Part af Low Cost SEEams MR
£ Supplying Optical Pickup Pans 30% Market Share of Global

& Own-Design Auto Fabrication T ta N

P Own-Design Mold, Passible 1o Manufacture

(F—i [F = [ ==
[ el [l [ = ]

)

- s - — - —— p—
y e a Casting Govew mstemd of machined Hwead Brings
s '“m“ﬂﬂf:;’&i‘ﬁ.ﬂ.’f‘" S R Do T ERAM A vacy s’ Low-Cost Manufactured Mold Multiple Functioned
" - Campact bady Can be Carrind by One Hand

Entefies) Techmology created No Bairr Screw |
Auto Fabrication Technology

5 =
.,., *. ( n - - Attain Customer Satisfaction

Simee p Do Machiine praduces. A K-
m * l_[l-llg‘h&hm Produce by 5t Die-Cast Machine

High Productivty & Lew Casl?




Challenge to The State- Of -The Art Image Processing &
Next Generation Vehicles

Tohto C-tech Corporation
http://www.tctec.co.jp
OM EXTz=t= . <PTOHOKU ECONOMIC PEDERATION Tohoku University <bEfi® 11+t S ICR

— Obstacle detection on the road—
3-D measurement by stereo camera

This system detects obstacles on the road such as vehicle and people. Processing
three-dimensional measurement from stereo images, it detects the road surface.

If there are some objects higher than road surface, these are detected as
obstacles.

Stereo Camera Stereo Image

I: 3% P

[ — 3dimensional heat measurements ]
4

This system can synthesize thermal image and three dimensional data to process three-
drnnmnmllmmiu'e shh.lhmdds Umngﬂussym you can detect accurate
ple, You can apply this

relationship b and
Wﬂtﬂhsdlﬂﬁurpmdlﬂmhmﬂmdlhmddssim

L
5683
4525

Point of view is not only one

=~ We will help you to salve problems with advanced technology ideas ™

AUDIO, smart phone
etc...—Bluetooth.~USB.~BUS

* Power window.~ Sliding door
« Auto air conditioner

« keyless entry

= Push engine start

W Technology component
*Power supply/ Mechanical device control
System power control, motor control, such as D/D converter control
*Various IC control
LCD control IC control, Backlight control (FL,LED) etc:--.
*Model based development
MATLAB/Simulink, Auto coding”Auto test

[Car navigation, body control system ECU]

To every customers

~Have you troubled by the image processing system ?~
We're utilizing the state-of- the- art image matching technology with
guidance from Tohoku University Professor Takafumi Aoki. Using
synthesize of some of image information with different nature such as
X-ray, infrared, advanced three-dimensional measurement, we achieve
defeet inspection system, the abnormal temperature measurement and
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ation

in Tohoku
Tohoku Innovation Capital Corporation (TICC)

Tohoku University

T1c+tamm

Pann $ ICR

[ H Company Information ]

*Company’ s name Tohoku Innovation Capital Corporation (“TICC™)
*Address 1-1-1 Honcho Aoba-ku Sendai-shi Azur SENDAI F16
<{Tohoku Uni. Office> 6-6-40-407 Aoba aza Aramaki Aoba—ku
Sendai-shi (inside the T-Biz)

*Business Investment and management support to venture
companies, and management of the venture capital funds

*Establishment October 2003
*Paid up Capital 70 million yen
*Number of staff 11 people
*Board members
President Ko Kumagai ( ex Preside

nt, Nikko Capital)

Executive Vice President Kazuyuki lgarashi ( ex JAEE

Director

Shiro Takahashi ( ex Represe

Sony Sendai technology cente

Director Shoichi Noguchi
( Professor emeritus, Tohoku
Auditor Akio Nishizawa
( Professor, Toyo Uni. )
Advisor Yasutaka lguchi
( President, Miyagi Org
for Industry Prom

Application
Development

[ M Portfolio by Sector ]

Environment Others
IT Software

Material

Precision

Precision Process / Testing

Core Technology
Unique Bz Model
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[ MFunds under management |

*Tohoku Incubation Fund
Established March 25, 2004
Fund total  31.8 billion yen

*Tohoku Growth Fund
Established August 31, 2006
Fund total  35.8billion yen

*TICC University Alliance fund
Established  June 22, 2007
Fund total 10.11billion yen

=1
M Building a global netwnrk]
s important for expansion into
erging markets in East Asia.

=In order to support the overseas
expansion of investment companies,
TICC is conjunction with research and
‘development institution with overseas.

-First of all, signed with MOU with
following two institutions

# (Taiwan) Industrial Technology
Research Institute (ITRI)

4 (Korea) Korea Technology Venture
Foundation (KTVF)

To potential limited partners

~For “Tohoku Revival Fund” (Our New fund)~
Itis our mission that through our investment activities,
various technology-potential in Tohoku is commercialized

‘as ventures, develops successfully as sustainable

international businesses, and contributes to vitalize
regional economy. Now we are launching 4'" investment

fund until mid of 2014.
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Contributing to the filed of Automotive Electronics
with Optical Technology

HAMAMATSU PHOTONICS K.K.

6 MEXT==2 < TOHOKU BCONOMIC FEDERATION Tohoku University o m 11+t fICR

Hamamatsu Photonics’ Automotive Solutions

We contribute to safety, comfort, and energy-saving driving for
vehicle drivers using our forefront optical technology.

Sense the Sun
; = i Si Photodiode
Sense the Glare = e Sun Sensor Assembly
Si Photodiode ; %
Photo IC Diode

Sense the Music
Transmitter Photo IC/ Receiver Photo IC
Sense the Rain
Si Photodiode
Infrared LED

Sense the Distance
APD, ;
Image Sensor for Distance Measurement o Sense the Angle
Pulsed Laser Diode Sense the Corner Photo IC, Encoc!er Module
APD, Si PIN Photodiode MEMS Mirror
Image Sensor for Distance Measurement
Infrared LED, Pulsed Laser Diode

Products for HAMAMATSU
Manufacturing Processes PHOTON IS OUR BUSINESS

Hamamatsu Photonics has a line of products which HAMAMATSU PHOTONI K.K.
, Aching. S [e] CsS
Please feel free to contact us for more details. Established September 29, 1953
Capital 34,928 Million Yen (As of end of Dec., 2012)
Number of Employees 3,045 (as of end of Sep., 2012)
& Surface Reforming Main Product Lines Photomultiplier Tubes, Imaging Devices,
Light Sou , Opto-Semiconductors,
9 Thickness Measurement et e Sl
# UV Coating Domestic Center Headquarters, Main Factory, MitsueFactory,

Shingai Factory, Toyooka Factory,
$ UV Gluins Tenno Glass Works, Joko Factory,

Miyakoda Factory, Central Research Laboratory,
¢ Laser weldlns Tsukuba Research Laboratory,

. snemtomew Industries Development Laboratory,
2 Tokyo Branch Office. Sendai Sales Office
¥ Electrostatic removal Tsukuba Sales Office, Tokyo Sales Office.
ondestructi = Chubu Sales Office, _Osaka Sales Office,
. N ive Inmtmn Nishinihon Sales Office
4 Micro/Minute Pin Hole Detection Global subsidiaries America, Germany, France, UK, Sweden, ltaly,

€ Imaging Measurement g

www.hamamatsu.com
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Create our future

~Contribute to people and company with our products by credible technique~
VA Miyagi-Kasei Co,.LTD

e
e

6 ME X < TOHOKU ECONOMIC PEDERATION

Tohoku University
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®ICR

r Company information]

#information
OName Miyagi-Kasei Co.ltd

OAddress  15-4, Kitazawahankinzawa, Ichihasama, Kurihara, Miyagi

OCEO Akihiko Oyama

DODate of Foundation April 1987

OPaid in capital ~ ¥20 milions

ONumber of Employees 40 employees

OCertification 1S09001

OPermits and Licences

#Business Outline
DOManufacture and Marketing for FRP products
*Car Components (Bumper, Bady, Air Deflector for Truck, Camper,
Covering Panel, Temporary Toilet, Vessel, Playground Equipment,
Rest of general FRP products)
*Lent and Marketing for Construction Material
(Temporary Toilet, House, Shower House, Supply for an Event)
+Construction Work (Construction of lining
and sealing, Insulation, etc.) ubhhdii,
(DHand Lay up
#Main Customer molding
O Automobile
+|ICL, Mitsuoka Mortor, Lotas,
FirstCustom, Fatra Styling, KLC
O Construction
+Housing Manufacturers ,
Constructor, Lent Company
for constriction machine
#Group Company
OHaipura-Kasei, Co.LTD

F

1
~r

N

Development of
noninflammable
transparency

Cover for light
in the Train

* transparency
and light
noninflammable * Hard to brake
- Heavy and easy » Lack of
to brake infl

d lots of needs in huge field

Transparency, noninflammability and strength are
related to the transactions, so it is difficult to
cover together in the same time.

Advanced Industrial Science and Technology, and our GFRP
try to consist and improve their noninflammability and
transparency by our new combination materials

— 114 —

orming Technique for FRF

l I!Cmn-lhmingmuurmdalymdpmplahymunsnf
g::‘:i'::‘ey | cmﬁn_g_ newer and valuable products.

Imp our ability and personality to produce and
innovative superior products for the benefit of all.

(Main Factory Descriplion]

Gross Area
6, sBoom
+ Molding factory area
67 1m
+ assembling factory area
zosm
+ finishing factory area

Method of molding

@Spray-up SRy
molding

Pasta glass and resin into mold by hand

21 spray-up molding
Spray glass and resin by spray molding machine

3 Light RTM malding
Sot glass fiber into rough forming dia, and
st resin in it

A Infusson molding
Set glnas fibar and put resin

by vacuum drawing

Mitsuoka mortor

Viewt

FRP Frontface
Bonnet
Trunk

Messaqge for all

~As your partner company which create our future

with new ideas &challenges~
We cansider what can be ussful for customers and society,
“And we develop and the products 1 ibute 1o our
TEL +81-(0)228-52-3931 FAX+81-(0)228-52-3933
CE-mall: nlo@mivagkassicoiy  URL! hitp/iwww.miyagi-kasei.co.jpl

St




We provide you the best ébluh’fion with
the highest technology
Daisho Denshi Co.,LTD

& T0HOKU ECONOMIC PEDERATION Tohoku University P EHR 11 c+tmi

PROFILE (

{Company Name : Daisho Denshi Co.LTD
{OAddress: 2-16-5,Denenchofu, Ota-ward, Tokyo
{Date of Foundation : 12 September 1968
{>Paid in Capital: ¥730milions
©CEO: Naotoshi Shinozaki G
<{>Main Products :Plan and Manufacture of Printed circuit board puiso mr Mim' e
+Planning for pattern, various simulation L
-BGA board, CSP board, COB board, FC-BGA board ) = TochiPant
+Build up multilayer board, Cavity board |7 . s o:
+BVH/IVH multilayer board e i i
+Magic Resin Career M:::::'h
+Laser Metal Mask
$Annual Revenue : 20,100milions %
ONumber of Employee: 1,000 T,
OMain Customers : +FUJITSU Co., LTD ' '&\, :
-CANON Co., LTD ' " g
+J-Device Co., LTD - N
e Total Support System L QAL
-Murata Manufacturing Co., LTD
*Mitsubishi Electronic Co., LTD
-Altech corporation Co., LTD
«Panasonic Co., LTD
elc.

Global Facility

BLUE TOOTH

We are flexible to your demands throughout
the process for manufacturing. 6Layers Build up

) & i

S 703 rm '3 r_m (3

-a..,

, a‘; #:;_* H‘ ﬁ

'l'vlm 2K .
D TOVOTA

A=t7Foindti-L

L) -

i ( ENGINE CONTROL PARTS

BREN E=LEO-E-LchUWAET.

. H i E-LTETTRs ML S
O-E-L¥N E-LTARTUYRAET
ﬂ : n : B srmerEmn s, MRS s We have cultivated a development and manufacturing

technology, expertise and network since our foundation.
LSt AL = N—— Utilizing these abilities, we have created total support
T s ‘iﬁ i systems such as manufacturing, pattern planning,
el B simulation, manufacture of tool for production, package
ko) SR - = support tool, development of inspection tools, parts
package, construction for unit, assessment for
reliability and so on.




Using electric vehicle COMS
Car Sharing system

74' TOYOTA TSUSHO CORPORATION Green Mobility Business Development Dept.
81-3-4306-3174

OMEXT=="_ & T0HOKU ECONOMIC PEDERATION Tohoku University Fita 11+t

Excellent ideas to use eco-friendly Micro EV,“COMS”

ECO friendly
Operation

EV Sh aring - . System Reservation

@ Community, T ) - SR |
Condominium, m .
Workplace, or smart phone
Tourist area o~

etc....

Selling points of COMS sharing system

@ Remaining battery level and cruising range estimation

Return process
by RFID or smart phone

Authentication by RFID or smart phone

Display battery level & cruising range

swp1 Bt TN 7 i,
- . b SN Y Select “Station” =
- “Departure time” =>choose “Vehicle”
- D

- Rt Display battery level and possible travel mileage
Step 3
::?'r- T * State—of-charge (SOC) is calculated by information from

i i COMS and accumulated charging data.

s —— e * Cruising range is calculated by remaining battery level.

Driving route search

F ) a—
i 1 Plot your “destination”
.'ﬁ! L D
h " Route Search =Battery consumption calculation
E\ -' D = | Possible to reach destination Unable
f istance m
o ;WA Time : 64 minutes ' .
(e im0 1SS e e ‘nﬂ Display “Estimated time of ” P
458 Unable to reach destination Display "NG
_il!' _ Max possible cruising range :4%km : e trave] md D'stance
-;;"' b'?“'"“ eanrihiad ko % Calculated by accumulated driving data and slope/grade
: - { & information on map and driver’ s past driving characteristic.
oA <t ./ [ //“‘." g ATy State—of—charge projection after drive &
o e e A senes : . : ;
e 2D estimated battery charging time display
o 'F'_:! - -a = ‘. . . .
E:i’ couvamccen.. % “'ge T = SOC projection after drive
¥ | i < ma il 3 v
- S | w e Calculate battery charging time & recharge level
=S = SR * Estimated SOC at the .time of car return is calculated by
e : i et accumulated driving data and actual current battery level.
-7 & " i * Estimated battery charging time and recharge level are calculated
PR 1111 1T T by accumulated charging data and CAN information from COMS.
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Inflection line matchmg algorlthm

~ Advanced defect detection technique for painting on mirror surface by image processing~

By Three projects corporation

OMEXT == < TOHOKU ECONOMIC FEDERATION  Tohoku University pEe 1 t+ems S ICR

Frr——

2010 Strategic Technology Infrastructure Support Sophisti
Company profile ] Adoption Prolecis

Address : T981-3212 15-22 4 cho-me, cho-meigacka lzumiku Sendai, Miyagl “ commercialization and development of image processing

Established : March 3, 1987 &

Capital stock :  10million yen embedded software for enhancing visual for industrial robot

Employee : 31 people (March,2012)

Office : Headquarters (Cho-meigaoka lzumi-ku) 7 : u
Fusniaws eaneh {Nakavsio Hanikuns: Gasd Miyagi One of the project development re::.ult Inflection line

Business info : 1. Embedded Systems matching method

2 & test systam development 3% As "surface inspection method and surface

T e e i inspection device”. The patented in January 2013.

5. digital / analog circuit design (Patented :Number 5182833 )
6. Research & development

WILTH | Fathd YAV IR P4 T 2 AN h = (W38
CLabVIEWEERMR RS LLRKAN WAL 779 52) s Soa Copirtion o o

¥April 2013

*1 Ni certified instructor

« § certified LabVIEW developer

- 3 certified LabVIEW associate developer

Science & Technology.
Prof. Aokl

Bty R i j Visual inspection is not be 2 Stable & Perfect

matching method
stable way! inspection!

+Algorithm to highlight irregular
part of the interval and the
direction of the curve in the image.

< Applications >

“.‘:,‘.‘.:r%;".:'i,.mm;ﬁ; sPrevent defect outflow

mSave inspection cost

[Applications]

* Surface defect | tion of the i
mdlmﬁwmuﬁwpmﬁum

8§ defect inspection of plating pai

- Surface defect inspection of metal
processed goods

= Surface defect inspection of plastic
praducts

* Surface defect Implcﬂnn of resin

O
o}
x

x

the ;
: 3 RRRECRSANA
mmreﬂaﬂimiu ‘the | Ilglit. EIROPTL CEREMORE (592F) ) mmﬂ:aum
i REKDUSHEI, BT AN TEH0.

By three projects corporation
T981-3212 15-22 Chomeigaoka lzumi-ku Sendai
TEL:022-342-7077.~FAX:022-342-7079
http:/iwww.x3pro.co.jp/
E-Mail:sales@x3pro.co.jp
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We’ll provide “New familiar Hybrid”

My Car Plaza Eco Custom Division Corporation
http://www.e-rhs.com/

i
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[ Hybrid Cars Evolution to “ Ultimate Eco-Car” I [ Active in the Nationwide “not a dream" as the vehicle realistic ]

RHYBRID, so called Bi-fuel LPG remodeling is a

que that can be practiced right now,
‘The econamic efficiency and excellent

perft alot of

from taxi operators around the country, especially
in Tokyo metropolitan area, there are more than
400 taxi vehicle active currently.
As a car running daily basis, there is a running
truck record of more than 300,000 km after
remodeling.
There is also a truck record of introduction as
official vehicles of municipal and ial
vehicles.

Adoption in local government, is due to the
strong focus on LPG in case of emergency in the
earthquake earlier.

RHYBRID=Prius a(ZVW41)

®(® Use of fuel as the “LPG”

LPG * Electricity * Gasoline
The evolution to the * ultimate
eco-car” by the RHYBRID of the
motor hybrid car is synonymous
with eco- friendly cars.
The exhibitors participating in
RHYBRID Priusa in 2011 Tokyo
Motor Show. ltwas a
celebration of next- generation
vehicles. Many visitors had to
experience abroad to see.

Realistic Ecocustom=" Real HYBRID system "

CO2 low emission HYBRID uel expenses
NOx+PM decreasing About 40% reduction

[ Non-stop Evolution ] rapidly G —

Econamical
@

il free continuous
Approximately 2-fol
range
.

lLongDrive

Prius series is the flagship model in our

company, in order to respond to various

needs, we'll continue to expand its “Operation and without traveling all the same and ordinary cars, and
corresponding model. this device many not be in accident”

We don't think a technology that requires “We do not put on the market absolutely until convincing technically”

m?$$;l£m%iin Toe Feelings that we have for RHYBRID specification care is these two
technology, we believe that technology that points. Car is to break must be somewhere during using it. However,
connects to the next generation. since it is a customize car, development has been put on the
Know-how and retrofit technology that we maximum important so that it may not say that it broke.
?Wﬁéﬁmmeg;tgy transferable to bi-fuel of Itis modest as those involved in the special car, but it is the feelings
=3 8
Now, it is a next generation energy issues that can not be bent in any way.
such as Payload and infrastructure, mmme- n-lnan[a:-u My Car Plaza Eca custom Division Corporation
challenge of widespread use, but when the ar Plazaoze-21614-23-14 Ishidoriyacho H. ki
condttions are in place, It is a technology h!:u;mk,..&w C Ry 19842700 _FAX;0196-45.6573
that can immediately respond. Smak: info@esrha.com

— 118 —



@T Auto industry support through technology seeds

AKITA Industrial Technology Center

b MEXT == @ TOMOKU ECONOMIC PEDERATION Tohoku University i’_m T1E+CiffT 2 ICR

[Super hard tool materials of resources strategic type] [A high frequency magnetic detection element]

We've tackled development of hard tool materials have high hardness We developed Ml probe measurable electric current of the wiring
and high crack length. As a result, it was found that Tungsten carbide(WC) contactlessly from direct current to high frequency with high sensitivity.
raw material of the hard metal becomes densification adding SiC. Therefore, Covering all frequency band and having flat frequency characteristics,
we become able to make WC-based cemented without addicting that implements 10 micron spatial resolution. This one can evaluate
cobalt(Co). EMC of the whole vehicle body. Application as high frequency noise

sensor, high bandwidth magnetic field sensor, and rotation sensor are
capable also. So, the structures are simple and the manufacturing cost
can suppress.

Development and proof experiments
of Dual-Fuel Vehicle

We took running tests in

It was equipped with a bio-ethanol
tank in addition to the gasoline tank.

Development method of hard tool materials

To a minimum remodeling
of around engine!

DFV is the automobile can use two fuel both
gasoline and bio-ethanol water coincidently. The
vehicle runs by providing the two fuel from the
two fuel supply systems to the engine.
Accordingly, reducing carbon dioxide could be
expected.

le can make si

two color resins.

The Rapid Prototyping technology don't need metal mold, and you can The carbon fiber reinforced plastic(CFRP) has merits like lightness,
get prototype in a short time. It can raise capability to develop new high strength, high rigidity, high corrosion resistance. It is the next-
products. In addition, you are able to shape prototype from three- generation material which expanding a substitute from conventional
dimensional data(STL) gained by three-dimensional CAD or 3D scanner, metal material rapidly as structure material of automobile parts. Our

and the feel of shaping model and function can be evaluate. center aim to expand industrial utilization, by maintenance of facilities
and developing technology seeds.

[ Prototyping by digital engineering Composite Center

For companies

automobile industry with seeds of technc of dasign, processing, , and measurement basad on materials ,_ginaanng, rnechanical engmaanng. and
electrical and elech'onicengineaﬂng Formoreinfonnahon orany. questmn [please contact the contact address belaw

Akita Industrial Technology Center Technological innovation department
TEL +81-(0)18—862—3420 FAX +81-(0)18—865—3949 http://www.rdc.pref.akita.jp/
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"LNG-DDF” , Main figure in the shale gas

revolution :
Hana Engineering Japan Co., Ltd

http://www.hanaeng-japan.com

6 MEXT & TOHOKU ECONOMIC PEDERATION

Tohoku University
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[ Retreat from nuclear power and the shale gas revolution ]

After the Great East Japan Earthquake, the extreme begun to retreat from
nuclear power worldwide. Then, simultaneously the times changed not to
rely on petroleum energy. That is the fuel revolution by developing of fuel
gas mining technology, representative USA. The new hybrid system of
motor and gas not to rely on gasoline protect the global environment, with a
thermal power station makes retreat from nuclear possible, and the fuel
battery car instead of electric cars.

When Japan is waved by retreat from nuclear, the shale gas revolution is in
progress in the world. It advances to retreat from nuclear and protect
people's life that Japan make fuel revolution as a member of the shale gas
revolution.

Nowadays, if the motor hybrid based on gasoline car increase fuel
efficiency 40% compared with gasoline car, development of gas hybrid b
the shale gas revolution can increase fuel efficiency 30%

furthermore.

Therefore, almost hazardous wastes will be
restrained, and many high environmentally cars
exist in the world.

The lowering of price of automobile fuel and fi
by the shale gas revolution, automobile
fuel efficiency will be able to be
halved. So the spread reducing
hazardous waste from cars,
we can leave the precious legacy
beautiful earth to offspring.

Restraining hazardous exhaust materials, CO2 decrease

Company profile

Founded Oclober 2009 established May 2011
President  Kazuhiko Kami
Head Office  Tsurugaoka2-12-3 Lzumi-Ku, Sendal,
Miyagi, 881-3108Japan
East Japan Sales Department
HANA JAPAN first building 2F
3-1-43 Haranomachi, Miyagino, Sendal
983-0841, Japan
West Japan Sales Department
Haruhlyaketn&7-2Klynsu-shi, Alchi-ken 452.0062)apan
System hybrid department
HANA JAPAN first bullding 3F
Haramachi3-1-43 Miyagino-Ku, Sendal
Information center -
HANA JAPAN first building3F Haramachi3-1-43.Miyagino-Ku, Sendai

After the Great East Japan Earthguake, the world began braaking with nuclear power generation, ¢
0%, it puts on the brakes retroat from nu 1t i ot enough that wealthy tamilies ostall

Solar powes 5 1 1o powes tailire die to a dina
¥ The tragedy af F =

s s o fivd out there sve dreadful power cupply source behing

dreds timos as e cost when it was buill. Now Ja povirment seems lo for

We provide next generation car.

uel efficiency increase.

Gas hybrid system, the most practical, becomes the
leading role of the shale gas revolution.

We provide the most practical gas hybrid cars that convert
petroleum fuel car into high environmentally car as the primacy of
post-oll fuel in automobile world, solving retreat from nuclear
power in Japan, not being late for the shale gas revelution only
once in a century or two centuries
in the world.

mnother porson’ s problem. We contribute
err. Aftiotgl the ke fu
peaple o pay that

[The secondary fuel system not rely on gasoline oil when earthquake]

Bi-Fuel &
Bi-Fuel is hybrid of gasoline
and gas, when warming-up
operation it uses gascline, a
few minutes later it switches to
gas automatically, When the
Great East Japan Earthquake
aas stations ware filled of
crawd, Bi-Fuel car ware able lo
supply at vacant gas station.
Fuel efficiency rise 30 to 35%,
and COZ are cut down above
20%, Nox, PM etc. are able to
reduce 50 to T0%. It uses gas:
LPG, CNG.

AFSabanafh

BN P L T -l Tl

f =T B

(TR Py B

HANAENG CNG Bi-Fusl SYSTEM J

CNG Bi-Fuel Gas Injection System
It can utilize almost gas, such as LNG,
HHO.
Japanese taxies choose Prius Hybrid
instead of gas powered vehicles.

For several years, Japanese
taxi companies have
replaced Toyota Prius with
LPG auto gas car. And
simultaneously, the number
of taxi company convert
Prius into gas hybrid boosted.
Used Bi-Fuel system are
occupied almost 100% by
our company made.

Products and sales items

Gas hybrid system in general
LPG Bi-Fuel system
*CNG Bi-Fuel system
‘LPG-CNG Bi-Fuel system

Comrespondence gas:
LPG,CNG,LNG,HHO, oxyhydrogen
(OHMASA-GAS) biogas in general
Pfé?i D ti. Product;

The gas hybrid car's the range per one fuel filling is 10 times as long
as electric car. It can reduce CO2 20 to 22% compared with gasoline,
reducing hazardous wastes 60 to 390% such as Co, HC, Nox, PM, Sox,
fuel efficiency can increase 30 to 40%{compared with gasoline car).

%Thwgh "hybrid” means to have plural motor in one car, "Bi-Fuel” means the
system combusts dual fuel by switching altemately, we express all of those
“"hybrid” to understand by general public.

(D Hana Engineering Japan Co.Ltd.
East Japan Sales Department 3-1-43 Haranomachi, Miyagino, Sendai 983-0841,Japan
TEL +81-(0)50-1208-5862 (representative) FAX +81-(0)22-776-5072
E-mail: hanaeng_japan@ybb.ne.jp
http://www.hanaeng-japan.com

ipplied trom electnc cars when a natural disaster, bt cars are not able to at the smportant ime
ny days of any
retreal from nuch with making cars using clean enargy hquofied natural gas (LNG). Gas cars and electric cars. Eloctnic
il nahie, the Nuks

igh the problem of hermal power generalions ks only fire, nuclear reactor convert o hametown o

at East Japar Earthquakes cansed 3 great (ick, amd its amasint of
ced the importance of gas hylwid, because wa must choose a choice ta protect our alfspring




To provide our customers with the added value different
from the other companies based on innovate material

NEC TOKIN corporation

@MEXT===_  ®rvonomy xconowic reommation  Tohoku University PR I1E+Eila

[ Company overview ] E - [ Main product J

Company's name: NEC TOKIN corporation PR | Tantalum capacitors, Electric double-layer capacitors,

. . ; =7 > . EMI suppressing components, Flex Suppressar (noise
Capital stock: 34.2 billion yen : o | suppression sheets), Power inductors, Signal Relays, Power
Sales figures:41.3 billion yen (2012) = relays, IC cards and IC tags, Piezoelectric devices, Sensors

Number of employees: Consolidated 6,014 (Domestic (Temp::a:gr:; WbratloTELTcﬁ:f?;,s” e .
1,298 international 4,716) P . Flex Supp {Inductar}

.9 > -
Production plants:7 (Domestic 3, International 4) “z ? =® @$@

Factories and Products

—

L {Relay} {IC card-IC tag}
Corporate Philosophy ' — P :’i
W "

We contribute to the development and rich harmony
between people and the global environment based to .

the material innovation “ Global company” {Piezo actuatar}

Expansion into Car
electronics market

Nano crystalline soft magnetic ]
material

at’s Nano crystalli agnetic material ?
High saturati etic flux density &
Ultra Low Electric power loss Nano Cristal
Found by Prof. Akihiro Makino,
TOHOKU UNIVERSITY
We joint develop to practical use

(Varinus mator nolses messires)

. " [Tramturmer:Line ler |
?j?- - (L usrit.. Backlight of the meter)
{Automative nnvigation system,
AY wystem in the ear) ‘

-5
— (Pamerrey |

(Mator eontrol: Wiper, Powsr window.
Door mirror, Sunroof, Lamp load control}

(Reactor for HEV)
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Towards a leading manufacturer of next generation

Ricoh Industry corporation Tohoku plant

e

About Ricoh Industry Production items

EWith the aim of manufacturing to provide new < printing machine) { copier »
value creation to customers .

April 2013, offering integrated part of Ricoh Co., Ltd. Production Division
{Tohoku Ricoh, Ricoh Printing Systems, Ricoh Uni-techno) and series
production company of three domestic, the company responsible for the
domestic production of the Ricoh Group, was established as a production
company.

The new company, to mobilize the power of each company so far, and not only
with the product, with the aim to advanced manufacturing company that has a
technology development capabilities for the next generation of new key parts,
such as a new business area, the Ricoh Group to become the company's core to
bolster the manufacturing of power, we will continue to strive.

SMEXT== < TOHOKU BCONOMIC PEDERATION Tohoku University PR 11+ % ICR

b ] { Ricoh brand message

RICOH

imagine. change.

In bringing together of
imagination, we create change.

We will continue to provide - - -

new value to our customers in From the main body of product to parts, functions necessary for crafting gather in a
northeastern establishment and [ perform the action that is the concurrent that did the
the future. cooperation with the design thickly routinely, and go ahead through method of
construction development, the facilities development concurrently and realize a quick
mass production shift, the achi of QCDSE, producti i imizati

Changes in technology (technology that has been polished) A!mlng to create new value

MProduction technologies that are the backbone l We will continue to a new value provided to
We alwags challenge the I:jlghest technology development. And, customers.

at Tohoku plant, take good care of a forward posture to go one

step ahead, a new action through the production of OA :[‘c:,fmr:‘l'l"“s":f‘;"r“:;':'lm:;“ﬁ;‘:}f;;ﬁ%?h?'&‘n i
apparatus connection product, main parts. make ag ne\: value ;)rovided to our clients on the base of the

techni ished.
{ HR-BWOXE ) niques polished.
Muajor holdings te

{ Ink.‘mas-tl.ar }ﬂ
)

EDJE M3l B 0} an|eA aplAOld
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Searches for five senses functional sensing

T

Miura sensor institute corporation

é MEXT==_ 0 T u sconomic rEpEraTion Tohoku University ?Eﬁj I £+t

[ Non-contact type harmful elements detecting device ] luded any val

Denbee

The measured
immediately in a non-
contact harmful
elements

' Side of the substrate to be prepared by the action
We can analyze the elements contained [ Feature ] i by
in the sample by X-ray fluorescence. *Wiring need only the substrate thickness, the apparatus for
manufacturing electrical and electronic devices.

g

" Standard values and can be formed on the spol element of the non-standard value

*Raw materials and thermoplastic resin substrate recycling

ot Ihn wibteads whiig and past)

* Conductive transter rate Cu wiring possibie of the plating film equivalent

* The expensive vacuum apparatus is all-fres!

:Plastic (Nihon kogyo shuppan April,2013)

Y ‘7 £ . Collaboration with Prof. Katsuhiko

Suzuki from Sendai National College of
Technology

Evaluation of the sample
with a diameter of 300mm!

Magnet sensor RTD

ttached to the
easuring unit

A magnet built into the sensor part,
putting on and taking off of the sensor
and the d object is

simple, workability.

Plastic coating thermocouple line

It is superior for use -
in places like around : " nok measured by a variety of
the water, trash. — ) ¢ sensors, such as the movement of
_W’W 78 the head, hands and feet, and eyes
M 222 platinum resistance ol I T T S listen, and can be feedback to their
temperature detector Platinum clad nickel wire own feeling.
Atemperature range is rosmines ek o o 55 T 1500 et WP e nupu-wma
wide and is superiorin It is high- [

withstand 406G sccelaration in the 10 - 2000Hz
K 4 tability, pﬁﬂamance wihtand 1000 acosieration in hall une wive of S, (%21

3 sensory feedback system
compatibility, accuracy.

Avadable only dry anvironmant.
; . B0d'C;
at only 2mm e M Il iMIse D p—
Undarwater maasuremants 105 =005s
Rt | tv = 0.4 mial: 1005 015
&m::m—%%%:— ~ Make the research and prototyping and devel of
00 W 0.3 ~ 1.0 mA
500 W 0.0 ~ 07 mA
1000 W. 0.1 bis 0.3 mA

We are a research-based company. We perform the construction
R — of the optical measurement system by the materials tester by the
B e i request from a semiconductor, the machine materials maker and

a university, the research institute request, device production.
Temperature sensor ]

T981-3203 1—40 2 Cho-me Takamori lzumi-ku Sendai, Mlyagl 21st Century Plaza Research Center 207 room

TEL:022-374-3207 FAX:022-772-0640
E-mail: office@miura-sensor jp HP:http://www. miura-sensor jp
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From planning, designing to manufacturing, valuation, servicing of electronic devices

KTECH

K Technology Corporation K Technology Corporation

OMEXT== & TOHOKU BCONOMIC PEDERATION Tohoku University PR 2+ £ ICR

[ Core value &DMS concept J [Cmmmm-ufu-- in-vehicle hnmas-]

KTECHDO 7/ (Ua—

DMSaE7 bk R % Development and design of produsts

parson experienced In-vehicle aquipmant design 501 an in-vahicls product and
FEBOREESSHIMTHRYT S

| : ﬁﬂllvmml . .
VY 2— 3 URRENALT ' _ o et gt pekins tesgs Pttt ey
& it s The quality system

‘SSO!TBIM A quality control system cultivated it with an in-vehicle

Des{gnwﬁc.efmmaﬂe\relnpnm S & e
stage including mass production fi f&“'ﬂ!_
design,plan design,and the principle “Including evaluation facilities,

ination. necessary facilities for securing
examinati of quality of the in-vehicle

Manufacturing product are enriched.
| ue

B Not only mere order production, we offer
"manufacturing service” to cover until a

process design to guarantee quality and We provide a solution in accord with the
plant development.

needs of the customers.

Service & Solution “ e are design and fabrication company to support your manufacturing.

| A=
ERERa-yay To the needs of the customer, we cope with the form that general and
W We offer technology& partial of great variety.

know—how that we have.

For example, product
repair/analysis,reliability
evaluation/inspection.VA/

CDsuggestionproduct planning.

[C(:nmpanyr Profile ]

We have skills and experiences of
wide product area and various
product categories.

= Paid in mph] 100 million yen

i e No. of employses 634 (As of Jul 1, 2013)
Office Head Offica 325 Ganbara, Kami~machi, Kami-gun, Miyagi Japan
Tokyo Sales Office  Gth Floor, Nlldoo Gotanda Eld'c.
29-5 Nishi da 2=ck i hu, Tokyo
Facilities area Site 205, 030 m2
Building 34, 027 m2
Scope of bus Design/ . prototyping, production and services of
electronic devices.
The public certification  [SO/TS16949, 1SO14001 certification

To companies

~Please tell me the company’s problem.~

We suggest differentiation and increasing competitiveness with other
companies, by adding wide manufactural service from development to service
“DMS(Development & Design, Manufacturing, Service & Solution) * has.

~prrrras—
- o Net sales ¥13.0 billion (FY2011 Results)
e

<Head Office> < Tokyo Sales Office>
KTECH 325 Ganbara, Kami-machi, Kami-gun, Miyagi,Japan 6th Floor, Nikko Gotanda Bldg,29-5 Nishig da 2-chome,5hi
TEL:+81-(0)229-64-1111 FAX:+81-(0)229-63-5652 TEL:+81-(0)3-6431-9067 FAX:+81-(0)3-6431-9068

URL:http://www.k-technology.co.jp/ Email : info@k-technology.co.jp
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We propose an image inspection system of world-class

inspec Inspec Inc.

http:/lwww.inspec21.com/

6 MEXT === & TOHOKU BCONOMIC PEDERATION Tohoku University Il t+teEm

e Eimage processing
B Company Information technology
| Imaging technology( camera, lens and lighting system) ]

Securities Code 6656 173:2 :g;:rgm . Lulimﬂh

Market of the High-Growth and -
SECELEUEES Emerging Stocks i

LR Inspec corporation

Headquarters Kakunodate, Semboku, Akita

SEHIEUEUES  January, 1984

Capital 1,274 Million yen

Number of 45
S LU (As of April, 2012)

% Devel and production, the sale of the
Business optical appearance tester of a
Lineup semiconductor and the [T-related device and
maintenance service.

[Headquarters]

HEMecharonics

Product{element crystal technology)

¥ Rotation index transport
ity Substrate AOI(SX3300)

Substrate AOI(SX1000

The image tester development that
is most suitable from thorough
sample inspection

% Bamp AOI

BGA-*CSP inspection equipment
LED mold frame inspection

To all of companies

*E::zw Iz snuvt s L How about being considered about possibility such as the collective
= Y — —— | e At ey inspection in the state that stood in line to an examination for all

The inspection classification of sub-| | bump + front and back quantity and the tray with the image in the in-line?

micron accuracy in digital gauge

Fhoiepsed procsasing by e oo | | o eaate 4 If you have a problem with examination for image, please talk to us.

Inspection tact: 2 seconds [ 1

[Contact] Inspec corporation  sales department Michiaki Tomioka
TEL : (direct )0187—52—3073 FAX 0187—54—3185
E—mail mtomioka@inspec21.com
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Supported by high technology business that value

Altech Corporation

OMEXT == & T0HOKU ECONOMIC FEDERATION Tohoku University ~ YPE#R 11 t+tm 2 ICR

v e

[ Altech Corporation [ Technology area’s data of Altech Corporation ]

B Company Info

DOEstablishment: January, 1971

OAddress: 3-7-13 Nagamachi Taihaku-ku Sendai, Miyagi

(Main building: 2-3-5 Minatomirai Nishi-ku Yokohama, Kanagawa Queens Tower C
18F)

[DListing Classification : First section of the Tokyo Stock Exchange (code: 4641)

OPresident: Soichi Ushijima

OCapital stock: 2.3 billion 47 million yen (December,2012)

OEmployee: Consolidated 2,565.~ Single consolidated 2,283 (December, 2012)

OBusiness contents: Trust business of the technical project(development, design,
prototyping, manufacturing, evaluation) -Dispatch busi of the engineer

OBusiness partner: hine, electric equipment, precision equipment market, stock
listing, excellent company including information processing, the communication,
approximately 700 companies

OOWe can cope with the I'BGGMDQ a contract items such as a machine tool, the Industry client configuration
examination device from software having company factory and a trust section.

* Number of location: 19 offices nationwide

A person is the future—Next Technology Frontier

Performance of 45 anniversary

Manufacturing sites that
play a role in the
manufacturing sector of

-Order example of test equipment

1. Cell separation equipment, centrifuge
Design ofa tion unit d with by a cell
separation

Unite disnemnsion
Bodv : @ 500 x Depth 300
Length 560 x side $00x over height 500
L 700G

To all of companies

~To advance the development, the challenge of securi
human resources, to training! Please consult the risk o
development.~

M We aim to provide a technique that is community-based.

lﬂullzmlun of new product davel and new
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The goal of "technology-oriented company,” We aim to
meet precise and quick to your needs a "manufacturing”

MG corporation
©MEXT===_ O T0HOKU ECONOMIC PEDERATION  Tohoku University PR 11 t+talis ®ICR

| Engineering plastic modeling |

| Forming & plastic magnetized ]

= Two-color molding and engineering plastics
* Integral molding technologies, including the shaft parts

« The magnet design and design technology magnetized by
magnetic ﬂeld analysis

Filter davice
Multiple insert molding
{ Assembly process omission adhesion improvement )

e aim "technology-driven company*

Technology

Various connector :
Search Customer
; e A s ' A We ofter an apsropriatn technique
MG corporation I g mmatohg for e 4 Fe
T981-0134

[ Product Development J
Hacome the company pleased
4\ with by & visitor F

- We perform various research an_d
6—1—8 Shirakasidai Rifu —_— Y e e e proees
Miyagigun Miyagi -
Tel: +81-(0)22-356-5571
Fax: +81-22-356-5508

ml.m Solar dimming street light
CM035 slgn
We have |1S08001. 15014001 .
" The power generation by solar, signs will direct the emission of dimming program when
twork i

It can be chosen dimming pattern that matches the installation scene, and increass the catch of
the ey to the sign.

It tums on even at the time of a blackout, and the charge of the cell-phone is a
i d with the publicity ible, too.

To all of companies

It aims to ¢ ':'velo’p pmductamat make use of

URL : http://www. mg—japan.co. ip/
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“Complete Support” for Miyagi Industry

7] Miyagi Organization for Industry Promotion

6 MEXT =2 <> TOHOKU ECONOMIC FEDERATION  Tohoku University bt Iltct+emi

[Support of Industry- Academia Collaboratlon] [ Suig'zggzrfobeml:p;:‘m ::sﬂ;; :IE::r:t;I;gy, J
r

M Entity Support |

Industrialization > Miyagi Organization for Industry Promotion offers management
entity support for competitive funds such as Supporting Industry
(Assistance Project for Strategic Advancement of Fundamental
.] Technology). In FY 2012, we offered this service for 6 projects,
including ongoing projects.

Praject Creation Research Group l

We financially support small and medium-sized businesses and

researchers who form research groups and conduct research

activities to develop new businesses and technologies. In FY
012, we provided support to 5 research groups.

Trade Referral Project{Service) for ]
Reconstructing Business

Upon receiving requests from various
laboratories at Tohoku University which
are seeking help with restoring their
facilities, we offer them various
assistance such as referring them
to manufacturers within the
prefecture.

Industry-Academia-Government
Collaboration Fair Miyagi

Through the presentation of research results (“seeds”) of
academic institutions in the Tohoku region, the fair aims to:
provide a place for business matching with local companies,
encourage exchange within the industry-academia-
government community, start new research projects, and
create new business ventures. The last fair took place on
January 17, 2013 at the Sendai International Center, together
with the Tohoku University Innovation Fair and the Miyagi
Industrial Association Industry-Academia-Government
Exchange Forum.

ESRAMIIT
2013 winter &P

T TP ————
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Analysis/evaluation, investigation, and analysis technology
for next-generation automobiles
JFE Techno-Research Corporation(Tohoku Branch)

A trusted company for analysis, evaluation, investigation, and examination of materials

©MEXTz===_ < TOHOKU ECONOMIC PEDERATION

Tohoku University

P=ms I1 £+ £ ICR

Next-generation hattery materials evaluation

® Prototype of lithium ion cell [
(Dry room support) |

® Chargel/discharge
performance evaluation

W Battery material evaluation

B Dismantled investigation

® Failure analysis

Microstructure analysis

B Evaluation and analysis of power devi

® Sample processing for microscopy

B Analysis of rare earth magnets

¥ Failure analysis of electronic
components

Trace analysis, other chemical analyses

¥ Trace analysis, analysis of very small amounts
of halogen, sulfur

® Mapping analysis by laser ablation

u Total reflection fluorescence X-ray:

- - Theorstical value
- < Analysis value ;
¢ g1 Cdschage 5" |
.5'-'

o
L

20 40 60 80 100
State of charge (%)
Dependency of charge rate on lithium content in cathode

Environmental analysis
W Bad smell analysis (room air pollution) investigation

® Analysis of environmentally hazardous substances
{RoHS, REACH, VOC, etc.)

Nondestructive testing /numerical analysis

® Thermal analysis of magnetic material and stress distribution measurement by
infrared camera

= Defect detection and film thickness
distribution measurement by imaging
spectrometer (ImSpector)

B Stress analysis by rical

™ Dry ultrasonic measurement

Characterization of materials

B Strength, high-speed deformation, fatigue,
fracture characterization
® Damage analysis
= Corrosion test, anti-corrosion technology
= Weldability, welded joint evaluation
( Laser welding technology ) o, T =iny
® Magnetic characterization '3 —
® Steel material prototypes for testing Fracture toughness test  Constant load creep test facility

Bl e of
dissimilar material joint

jFeae)

Tormita strangih (W}
IFN RN

-
s he )
el

Structural performance evaluation,
dismantling investigation

® Collision performance test
« Roof crush test
* Side impact loading test
rashworthiness test
g weight impact test
nantled investigation

Coating evaluation

¥ Evaluation of coating properties of surface-
treated materials,
+ Gravel meter testing
* Coating film investigation
* Film thickness measurement
« Surface roughness measurement
* Hardness measurement
® Corrosion resistance evaluation, accelerated
corrosion test
+ Gas corrosion examination

+ Salt spray test

K
O JFE Techno-Research Corporation
4EE Tohoku Branch, Tokyo Office

3rd Floor, Higashi-Nibancho Square Building
4-1-25, Ichibancho, Aoba-Ku, Sendai-City,
Miyagi-Pref., 980-0811, Japan

Y TEL: 022-211-8280 FAX: 022-211-8281  _/

http://lwww.jfe-tec.co.jp

Observation of anodizing
fiim of aluminum (section
observation without
deposition)
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We will support the manufacturing enterprise
The 77 Bank, Ltd.

@ MEXTS="_ O T0HOKU BCONOMIC FEDERATION  Tohoku University ~ SbEim T -+t

Action to "industry-university co-operation government funds” cooperation

~~ Cooperation with national university corporation Tohoku University~
Signed an Agreement on Cooperation with Tohoku University in January, 2007

| support problem solution about a technique and the new product development that a local
company works on.

OManufanmnng individual treatment conference (technlr:al onnsuﬁaﬁun by the indlvidual intarvlew)

Iantovisitﬂ'le laborator direcuy} kst

= 7 11l e

t4Eas Hjmnxﬁ
HDILOERIEA

WD a1 2208120 13:00~17:00 (= %
D AR RF A v | —
S e

Q:.-: nmn:—m o,
= -—-—m—- Toheky Universty labormory fowr (Febraary, 7013}

b a:-: L pr—
- Fissreilemeral

~ We support the "manufacturing company" by the provision
W O 7ERIIRMMIVEE  of services in the financial and information surface in

cooperation with an industry-academia and government
agencies ~

i we25u2n228 k] — -
.'4;'... .:-—x mmgnu—mm-o.
e GETFRE. SEERNN TWRIIES
‘ e sae————-

“Tohoku University lab tour” (Febrary,2013)

[ Show of consulting and financial intermediation ] Profile

“We relate to promotion of new operation of the new i buliding: = SAEEReNE IRTRNNIE S90S

operation of the medium and small-sized business Established - - - December 9,1878

| received the authorization of "the support organization based
on the % law such as management innovation". Capital stock - - - 24.6 billion yen

(November 5, 2012 authorization)

OBusiness content management innovation support organizations

Employee + - 2, 9 2 5 people

A delicate rt in the devel ent and implementation of busi pli Brancheg* = 142 ptem

elicale support In the developm ana impiem on USINess plan

consultation about the business, such as matching financial and finance, business (Se ber 30,2012)
planning support, establishment support, business succession, and M & A, and
analysis of financial condition.

OManagement innovation support services

All branches (as long as stores offering business pertaining to the activities of loan)

ane i the company

~Please talk about the application support of "a
manufacturing subsidy", the inquiry about
“establishment of a business subsidies" and various
subsidies willingly~

77 Bank Corporalion Regional development section Regional Developmant Division
T980—8777 3-20 3 cho-me Chuo Aoba-ku Sendai

T : 022—211—9804 FAX : 022—267—5303

E-mail : chisin@77bank.co.jp
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Efforts to the automotive industry promotion in Akita

Akita Prefecture Department of Industry and Labor
The Akita Center To Implement Vigorous Enterprises

o TOHOEU ECOMOMIC FEDERATION

OMEXT==—_

| Development of Akita automotive industry promotion plan |

Akita is known as an eminent agriculture prefecture, but also the
integration of the electronic device industry has progressed in the
manufacturing sector, we have set the automotive industry as a pillar of a
new industry and establish the directionality of the action.

1. The situation of the Akita manufacturing
Industry Composition of Akita manufacturin
(Manufactured goods shipments, etc.) /

' OKeep about 50 percent of a share in the
semiconductor field of the Toyota group.

ODevel t and production with the power
supply unit of the hybrid car

OThe sulfuric acid parent water factory of the
separator nonwoven fabric for nickel hydroids

_ batteries only in Japan

OManufacture O ring for overseas makers.
diesels over 30 years

' OTon share in the field of a door switch sensor

OTop share in the field of the car navigation

\.embedded software

om A
oo ma

Tohoku University

ﬁ -i .-l - ‘.:

R bl I c+tilf
2. Figure to aim at of the plan
#Improvement of QCD
# Development of human resources
#Reinforcement of the processing technique
# Realization of commercial production by cooperation between companies
@ Development of the new technology by industry, academia, government
collaboration i
4 Attraction of enterprises
Focusing on six above, All Akita Prefecture aims to become
indispensable to car manufacturing in TOHOKU

Six
connecting

Attraction

of
Bevelopmento

the new
technology by
industry,

academia,
government
Realization o !

commercial
production by

cooperation
EEN CcOmMparnies

Development
of
human

aimnj ay)
1| 03 jusLUyiLILIOD
pue poddng

Improvement
of QCD

jueseid

8y} 03 JJoddng

Akita Prefecture aims to become
indispensable I:'p car m?nu{acfurinq

3. Main action in the plan in

(1)Support efforts to improve
productivity improvement and

production sga(n:r;:pmrnentof (2) . o yp— —
Bt (D )

I nt of human ces)

We carry out the guidance by the process
improvement adviser intensively and
improve the shop floor corresponding to a
price reduction, the mass production
e D We are training up the core talented
i person who can lead problem-salving

of quality assurance, price reduction
(3)Seminars "Akita automobile human :‘fmt;n"a mﬂ;ﬁ;‘z'ﬁm_mw)

resource development training" 19 people 16 el tarcinated

‘ Guidance of the 2013 training course

Training Course

1. The cost management

2. QC Circle and small group activities
3. Process improvement

4. Auto parts required performance

5. Management

6. VE- VA

7. Quality management
8. Processing technique

We hold a seminar to train human
resources technical capabilities,
production capacity and power
management required for auto industry.

Permanent exhibition of the AQUA ]
dcom osed model

O 1st floor exhibition room exhibition place Akita Industrial Technology
Center
(4-11 Sanuki,Arayamachi,AkitaCity,Akita)

O Exhibition parts Toyota AQUA (S grade) all parts (about 1,000 points)

O There is no limit to limit visitors.

O Contact the attendance procedures Akita Industrial Technology Center
Technology Innovation Unit.

Please visit. (TEL018-862-3420)

Everyone is welcome

This exhibition is mmanem exhibition of AQUA
decomposition model for the first time in the whole
country. .

Since we are also part loan for everyone in the
company in Tohoku, Please visit.

Akita Prefecture Department of Industrial and Labor
Industrial Development Promotion Division Transportation industry group
3-1-1 Sanna, Akita City, Akita0D10-8570, Japan
TkL+81-18-860-2242 FAX +81-18-860-3887 E-mail induprom@pref.akita.lg.jp
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Next generation hydrogen production process

can realize Hydrogen Energy Society

Renaissance Energy Research corporation
6 MEXTss="_ < TOHOKU BCONOMIC PEDERATION Tohoku University pEs I t+tmm % ICR

Technology 1: Heat resistant 7 -alumina

Development of new carrier with a large surface Ve succeeded in development of new calalyst
area in the automotive exhaust gas condition support which maintain a large surface area in

Technology 2:High performance ceria

Improved heat resistance of y-alumina the ive exhaust gas conditions, .
F pA20Y has a lage st e et | P et e
> i e O s [T S TP ———— P ——
Mg veregarrstures & humitifsd smoiphsre *: 1 catsbyet smppnt it
|intering charatersic of 1203, e et
; H et ) i3
R B ) T e
' != . __,__Lﬂ-m_d_
II‘ il'ql - Stablity of newly downlcped heat resssian ¢ ALOT was syniScindy
= i'_’ p impreved Compand i the existng heat resitd v A203
300 - The noble metal and cena reduction by heat-
250| Inthe air, sintered at 1200° f r and high ceria
= e L
; 2009
150 |
g 100‘..
® @
i 50
o

] 5 1w 15 20 26

)
hours 140 1 o 200
of the specifi " acrmation T ]

of the hest resistant 7 -alumina " T e 017 rprme by g e ot

production related technique which RER holds

= Heat resistant ¥ —Alimina(Technology 1)

High performance ceria(Technology 2)

Catalyst performance prediction software

High SV poss e ™ Energy saving of CO2 removal

Bars '.'m Wﬂ&"m“’ h CO: selostive
el irealion
Bl to the tesl of @b R cutalyit

Technology 3:CO shift catalyst with reduced CO2 poisoning characteristics

Development of CO shift catalyst with reduced CO2 Effect of newly developed CO shift catalyst
poisaning characteristics

€02 Selective Membrane Superiority of CO2

{Low peossum) L b s 0 s s

ming Cu-Zn based
cataysi(in up siranm] ind. rewly devikapod caltalyst with rediced COZ

l... * Qm e O = g
H,.:::.ﬁ #r:u & E ;.-
cor® [ARS 0 |

Peveraitiy in the mermteane

e 0 g e

Mo onergy consumption ——
. e B Joint venture with Sumitomo Corparation,
Application to Hydrogen F %
chemical and Renaissance Energy
wi Reforming System B, " blished to
S—— ion of CO2

PR,
< -—&%I?__.FE (= e T 201208168 SEmm wR
il e
e
=

s =1
== e
=TTl
= U e
Renaissance Energy research can provide with one-stop service various functions required for the catalyst research,

development and commercialization.

Catalyst mass production, Pilot testing, test, study)
Contact :TEL:06-6228-3111 FAX:06-6228-3113 Email:information@r-energy.com
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The CO reduction effect of heat exchange isothermal CO shift reactor and
newly developed CO shift catalyst
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We can deal with mass production press process, precision machin
process, mold planning, production, labor saving machine planning,

processing, assembling, and so on.
IWANUMA SEIKO Co,.LTD

6 MEXT =25, < TOHOKU ECONOMIC FEDERATION Tohoku University bod it Tl t+tms 2 ICR

e

( Company Profile [Mass production press and planning and ]

NAME : IWANUMA SEIKO Co, .LTD manufacturing the metal mold
CEO: KOUJI CHIBA
ADDRESS: 305-3,0matsubara Shimonogo lwanuma,Miyagi
TEL: +81-(0)223-29-2121
FAX: +81-(0)223-29-2122 Secondary battery for the tab % Primary battery for tanshi
URL: http://www.iwanuma-sk.co.jp/ - = 2= T — .
E-MAIL: info@iwanuma-sk.co.jp
MAIN BUSINESS: =Mass production press
-Tool product
*Sample product
+Planning and manufacturing
for production facilities
*Planning and manufacturing for mold(metal)
Paid in capital: 10,000,000 Yen
Date of foundation: April 1974
Certification: 1S09001.,1S014001 ;
Main Customer: -SONY Co.,LTD We contribute to reducing the
-FUJITSU Co.,LTD ; : :
-SIl Micro Parts Co.,L TG weight and down size for medical
+Keihin Co.,LTD device by Light press mold and

*|HI Co.,LTD equipment technique fusion
etc.

* Planning, processing and
cutting—in of metal mold

* Slit press machine

Equipment for labor saving

Process for The precision of locating for
discharging whole with steps by front and
back discharging process

¢20umx200um
{ Super hardwood ) Less than 1 um

« Promote 5 themes for innovation with cooperation among industry,
government and universities
« Develop and produce for original products by support project
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Strategic Regional Innovation Support Pragram by MEXT, Next Generation Automobiles | Miyag Area

High thermal conductivity silicon nitride substrate, heat sink material

Japan Fine Ceramics Co., Ltd.
URL http://lwww.japan-fc.co.jp

OMEXT=="_ @7 ' arton  Tohoku University  PEmst 11 t+taa % ICR

[introducing Japan Fine Ceramics (JFC) [ Introduction of Fine Ceramics Product |

We challenge the possibility in an original technique about s Rt St e s LR A vt

metal, new material fine ceramics next to the plastic as a
100% investment company of JGC Corporation.

We made use of the electrical characteristics of the various
efforts actively to manufacture and sell technology
development, and application development, to meet the
various needs of various cutting-edge industries.

iraduction of Elsctronc Matersls Dvissn products ©

‘We produced "The high-grade alumina board® which a

dielectric loss is minute small and bends it in the high

- frequency band, and has high strength, “The microwave
iy ‘B gan 1k

High thermal conductivity silicon nitride substrate m:nmhrllnp\lnmmounmmm.
ki =.

‘ s e
AMC ( - dvaced etal Matrix ~omposites) vt

o
whon mdvbe, shamna, fuconial T
malend with sasubee! sha st hedt saslance.

whar nsatnin, cterscon st In addition

torba able 1o mest the dverse reedy of
tomens e

W arn daly chalange and s to matiial tht i
hways butter

insulation board, heat sink

[ Needs of high heat radiation ]
materials

To all of universities and companies

~why don't you begin an action for the next generation with us?~
‘Our company focus on material development.

We believe that we would like to supply the products with high

originality that can be to the world from Tohoku to join forces

Engineering Department Product Development Department

(@ BX >S5S 9ARKEH" Chief Shin Sato

TEL:022-378-7825 FAX:022-377-4161
JAPAN FINE GERAMICS CO., LTD.

Email: satousin@japan-fc.co.jp
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" lwate Center of Development for the Novel Human- and Eco-friendly Vehicles "

Regional Innovation Strategy Promotion Project

General Coordination Agency: Public Service Corporation Iwate Industry Promotion Center
2-4-26, Kita-lioka, Morioka Iwate 0200857 Japan Tel:+81-19-631-3825 Email:mobility@joho-iwate.or.jp
http://www.joho-iwate.or.jp/mobility/index.html

& TOHOKU ECONOMIC PEDERATION PR

Tohoku University % ICR

11 t+tam

[Iwate Innovation Promotion Council for Next-generation Vehicles] {Project Promotion System )
Iwate auto ‘industry Promotion Counclil, Iwate University, Iwate Prefectural University,
Ichinoseki National Collage of Technology, Iwate Prefecture, Iwate Industrial Research Institute,

The Bank of Iwate, Ltd., Kita-Nippon Bank, Ltd., Iwate Industry Promotion Center

e Industry Project Director

[Iwate Center of Development for the Novel Human- and Eco-friendly Vehicles]
Along with further advancing technologies for auto industry ever accumulated in Iwate such

as materials/metal working, electronic devices, information and communication, etc., we will
promote cultivation of professional engineers and commercialization of projects through
cooperation with industry, academia, local authorities and banks, to realize the persistent
innovative region with prospective activities for vehicle innovation,

{Activity plan for the strategy realization)

1Establish & promote partnerships
among industry, academia and local
authorities

® assess potential of research institutes
including universities (such as researcher,
technical seeds, personnel training
program, research equipment)

®assess potential of major suppliers (such
as researcher, engineer, technical seeds,
facilities) and their technical needs

@mediate (‘Matching’) company needs and
technical seeds of research institutes
relating to next-generation vehicle

@support networking among researchers

-and technical engineers

®enhance relationship between academia
and local industry that are active in next

n\genaraﬁort vehicle development

(3)Cultivate human resources and
disseminate the result

ecultivate R&D engineers with high skills
who take key roles in enhancement of

technological capability and competitiveness

of local industry
sdevelop and offer new personal training

programs for the creation of next-generation

vehicle innovation

_ next-generation vehicle innovation

— 4

2Promote research & development
through cooperation with industry,
academia and local authorities

spromote seeds-creating research and
development relating to next-generation
vehicle

epromote market needs-oriented joint
research relating to next-generation vehicle
among industry, academia and local
authorities

sintroduce and promote common utility of
research equipments for the creation of

@grasp market trends of next-generation
vehicle and conduct survey global
technological trends

@organize meeting opportunities, such as
presentation meeting, briefing sessions
of study seeds and technical needs,
debriefing session, seminars, and
networking events

@support IP management and the commer-
cialization

@disseminate and conduct public relations
of the result

Realizing airategy through effective and
comprehensive utilization of various
‘measures of ministry (ex. Ministry of
'Economy, Trade and Industry) and funds
from local authorities (ex. Prefectures

(Implem_entinfg projects for strategy realization)

The Regional Innovation Strategy Support Program
(recovery assistance to The Great East Japan Earthquake disaster-stricken area),
National Government Support (Ministry of Education, Culture, Sports, Science and Technology)

@ establish knowledge networks to cooperate in the region (arrange regional collaboration

coordinators and support their activities)

@ find researchers (invite and support their activities)

— for the prim'lq_r research area (materials!advanced processing technique, electronic device,
information and communication) and promote joint researches among industry, academia

and local authorities

3 develop and offer new personal training programs
— program for individuals focused to creation of innovation (research and technolugy

coordinator, technical expert of

facturing am'j e

@ promote sharing research facilities (arrange tﬂd’ll‘liﬂl support Mﬂ'ld wppou fortlu

_public use of research equipments)
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Iwate University

Cultivating
of human resources
for the continuous
by

— next-generation
vehicle innovation.

Developing
new projects
for next— generat&pn
vehicle
continuous]y.

Project
Vision

Regional technology
innovation guideline
(March, 2010
Iwate Prefecture)

*Create advanced
vehicles challenging
the future after
disaster of the Great
East Japan
Earthquake

*Realize the Center
of Excellence for
the development
of next-generation
vehicles

=Transform to the
community
reliable and
indispensable
to automakers
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by MEXT Next Generaton Automoisies | Meyag

Reinvention of Our Eco-Friendly Molding Factory

Plamoul Seiko Co., Ltd.
http://www.plamoul-seiko.co.jp/index.html

€ T0HOKU BCONOMIC PEDERATION  Tohoku University P

SFFE IR

QuexTs=E.. 71 t+tae

[ Com pany Profile ] The Important thing in Molding is ...
Head Office 4-3-5 Takanomori, Tomiya, Kurokawa, Miyagi
981-3351, Japan TEL +81-22-348-1250 FAX +81-22-348-1244

Established October 1983
Capital Found 50 million yen
Number of Employees 37
Production Item Ultrafine Mold (for mold injection)

Molding precision electronic components (connectors, etc.)

Gas Thmu%h Gas Vent Ejector Pin

Air Throug Vent Adjustment for Parts

Revo Sprue  Star-Shaped Sprue

Revo Gate 3Plates Pin gate

Head Office
P s unx

China Factory
Guangdong Province, — . .
Ft:[n uan CIty Changan Zhen]iang Shell Illage path Shinminami third

Immobilize Condition at Low pressure

* Low Pressure Molding can ... * ‘
- Resource Saving
Saving power & Materials ‘
- Productivity Growth
Enhance capacity utilization ‘
Reduction of maintenance manhours |
- Quality improvement ‘
Barr, gas burring, warp, deformation |

= =

Don’t you have any

al Zon ‘Quality Problems with

‘Gas / Air Inclusion
which occurin Molding ?

Corporate Identity
Plamoul Seiko Creates No.1
Reliability

Human

Quality Goal

Products

Development Product Introduction

Certified to Miyagi Superior Products

: ; All Good
in succession for two years

Low Pressure Molding

Why don’t you
GasThrough and Aerhrough

- thatwill :
Solve your problems!!

Self-Developed Products
Production cycle time reduction
Improve liquidity at the molding

Production efficiency improvement
using the mold structure

Revo Gate
Can Prevent
Convexr™ of

3 plates’ pin gate

Gas Through
|Jll|l|nq out the
rom the llp

Revo Sprue
Allows for shorter
Cool down time of

sprue.
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Challenge to the frontier companies in the field of magnetic transmission

Prospine Co.,Ltd.
Irospne http://www.prospine.jp

©MEXTEE" < T0HOKU SCONOMIC FEDERATION  Tohoku University iR PR = ® ICR

[ Introduction of Prospine’s original magnetic products ]

1:1 matio magnet coupling facing a cylinder
magnet and a disc magnet arthagonally
| commanly known as magnetic miter)

[ Trend toward “non-contact power transmission” ]

Position self-maintaining cluich based on
non-contact mechanism; Energy saving
elutch which changes the onlaff actions
‘whan only applying current by tuming the
pnioff switch,

Wall-cresung Twrque limaes functins

Prospine is

| the seruatar, amd tarn the clutch an and off by sliding

Kind to people ! e

|

Kind to things !

We continue to pursue further unit parts

Contribution to the environment
and the energy saving

Technology of magnetic
field analysis simulation

with T Institute,
Miyagi Prefectural Government)

Cormelate ¥ d
over 90% & *

!'
Anﬂ&dmmﬂe@i’ﬁ ;
torque coupling and its result R

Magnetic field analysis example Analysis of magnetizing yoke and the york ilself
of magnetic miter ————

*Semiconductor
manufacturing equipment -Clutch & Brake

=Clean roller ~Transmission
= & e

field analysis simulation technique of
the brake unit using hysteresis
material |

~We dasign and provide custom-made products accarding 1o your product specifications.~

[Eﬂ.lhﬁlhnd the world's first magnetic

Prospine Co.,Ltd.

117 hinsenkarita Ts Matsuyama Osaki, Miyagi 987-1305




Our Key word is Speed! We aim for competitive manufacture.
KYOYU CO.,LTD.

OMEXTE== & TOHOKU ECONOMIC FEDERATION Tohoku University “’E’f-& 1T c+tilT % ICR

[ Company profile } [ Aerospace Business ]

[Company name] KYOYU CO.LTD. [Established]May,1980 [Paid in "Combustion test apparatus specimen”

capital]88,880,000 yen [No. of employees]109 (As of July, 2013) 2

[President] Tokumi Hatanaka Materials : SUS*Cupper alloy

[Scope of business] Precise mechanical component Electron beam welding(by cooperative

The design and assembly for automatic machines company)

[ Certification]1S08001 +1SO14001 + AS9100 (Consent to photograph: JAXA Kakuda Space Center )

[ Tackies by local relationship ] Fur?hermore. we dellve!' precise cutting products to
engine makers and equipment makers.

~ Collaboration between Designer and
Artisan and Manufacture company~ )
I li IAV
The luxurious aluminum material shaped “S” . i AT
Sendai’ s initial are coated émﬂ\ Tama ushi e ———

lacquerware which has vivid colour and lustre.
Our company take charge of cutting.

AS 9100
¥ The photo is a replica.

: : BUREAU VERITAS
< Pmd“c,t"’” De_s'g"» We challenge high extra value industry, with the core et
The Interior Designer

ivas i Seridai technology we experienced electrical devise business.

Mr. Kouichirou Kimura We are skillful in hard—to—cut material and precise cutting, so
manufacture products which can respond needed by customer,
with the production of many kinds in small guantities.

Our slogan is “The key word is speed”, we construct

: i alt Semiconductor
24H/D,7days/W including S‘aturday and Sunday, standardlz.ed g o "
*ided biifich BarE-of from parts 9n thr‘cl;ugh to finished products. Therefore, we aim to related business
stamping die” shorten delivery time. & -
Materials and Thickness: SPC440- 1 apparatus “
t=1.0 Core Technology Materials: A5052
Die condition: 10process : = Thickness: 25mm
progressive die i
*The first product cost is Home Information
90% or less than conventional Appliances

From design to product die and mold
and auto machine, based on a precise
cutting technique. We are capable of
=The running cost is 50% or less than eing made consistent from machine
conventional die and mold. rocessing to evaluation with 3D CAD “Proof of hard—to—cut material
=Using holder and blade edges materials are i igi e Large—sized processing parts”

properly usable. (Proper materials can be - compound machine with 5 spindles type
used each other.) vertical lathe function

*Blade edge can be exchanged by only : Prncessing size (MAX) ¢ 2,000 x 1,440mm
removing stopper. *CAM Simulator

In 2006-2007,we succeeded development and practical applications of * Three-dimensional measuring machine
low cost and excellent durability stamping used die and punch, helped X1,600 X ¥3,000 X Z1,200mm

by Strategic generic technology advancement support project *We have ultrasonic washing apparatus.
(supporting industries).
This product was accredited as third “MONO a:lcgglgent Mivagi®. [ Wedinal dewions usiness ]

* The international standard
JIS @ 9100

[ Automobile business ]

e LR £

die and mold. (For ability to

change process method)

It is in development that no burrs minimization of in hard—to—cut
material inserting optical components using ultrasonic vibrations,
utilizing “JST revival promotion program, aligned with Tohoku
University.(2012-2014)
As a processing method, we aim at cutting costs by multiple and
After shortening LT.
(Consent to photograph: Toyota Motor East Japan, Inc.)
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OKURA Industry Co., Ltd.

http://www.okurainc.co.jp

6 MEXT==_ 0 TOHOKU BCONOMIC PEDERATION Tohoku University

Optimum various molded method, supported by production facilities
in depth product variant-diaphragm. In addition, it supports the
shape to prevent telescoping product of deep drawing.

=Shapetinsertion site (20mmX22am) deepest part (21.6mm)
Il -Material: A-PET (W=32mm t=0.5mm)
| -Use: On-board electronics parts

B - Shapesinsertion site (14mmX15am) deepest part(18.3mm)
ow - Material: PS (W=24mm t=0.5mm)
*Use: On-board electronics parts

A
% * Shapednsertion site (10mm>19ms) deepest part(17.Bmm)
%' : [antiskid eqquiped]
v * Material : PS (W=32mm t=0.5mm)
iy I *Use: On-board electronics parts

Special shape embossed
molding technology
Precision molding technology

Achieve a low-cost fast delivery to mass
production carrier tape design, mold design
and manufacture by house production
facilities (line 140 in Japan and China).

It also available in taping process, the final
step further.

Sheet siitter squipnent
Including the carrier tape sheet, and cut with
precision a variety of synthetic resin / paper film
and sheet. In addition to the sale of the sheet slit goods
to cope with the slitting of bringing material.

Slit products |

T e
3 .

( Urethane foam )
W = 60mm
T = 1.5mm

Matsushima Factory Maruse Factory
131107 Uehihibiii,

FAX:+81-24

i T1 £+l

Design and development - mold making - prototype - mass
production - secondary processing - Packaging - Shipping
We are equipped the integrated productlon system up.

% ..f!:,, 7
mmmmm::-’:’

ElAuessi i@t ce L E—1

[Integrated production of narrow-pitch micro connector

Design and manufacture

processing-Terminal part
Precision press dies

(housing + terminal)

The embossed packing
" the finished product

bossed Carrier

[ Company design facilities ] I.I.E'" "mmﬂm

Center hole drilling
and Inline image
inspection apparatus

Winding device




SME Innovate in Next—-Generation Automobiles
ASTER Co., Ltd.

http://www.ast-aster.com

e, it
e e e e
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[ Development of swage joint device for car steel plate ]

[ Development of the high efficiency motor (super motor) ]

By flowing the steel plate to the die side
by a punch, it can be jointed
mechanically. So it is easy to joint various
different kind of metal such as high-
tension steel plate, stainless steel,
copper, aluminum with low cost and
energy conservation.

Point
1) High endurance strength to dynamic load
(2) Jointing more than three pieces is possible.
3 Jointing multiple paints simultaneous with 1 shat
i5 possible
4) Board thickness is available from minimum
0.2mm to maximum 4.0mm.

From an axisting spot welding
line to swage joint line

[ Company profile ]

+ Company name ASTER Cao., Ltd
» Established January 2010
+ Paid in capital 5,000,000 yan

. Takana horgo We propose to next
+ Business description

Carroad pr i generation automobiles

- Production and sale of the industrial equipment device

B in full scale

* Certification 1S0 9001 ] Simple
+ Ministry of Economy, Trade and Industry ‘ &
SME advanced manufacturing certification 2 times (in 2012 and 2013) — 1 Sturdy

ber of patent icati 5
g one ion of |
of design reg 4 - R,
= : B . TAKUMI

Desk lighting Spoon_Light series
Fluorescent tube lightin: EnaBlight series
High-intensity lighting (25W~1000W) Takumi series

We are developing above 3 series according to application.
Regarding Takumi series, wide range of needs for custom-made from
factory lighting to shipboard lighting are available.

DONGEHEEEN Mail furuyayt@ast-aster.com

Tel 0182-24-1377 (rep.) Fax 0182-24-0611

Now is made for the future
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Automotive Components and Systems

Perfecting the Art of Electronics

@ MEXTE==2. & 7T0HKU BCONOMIC FEDERATION ~ Tohoku University — Sp=iam 11+t % ICR

{ Business Fields

§ immersion

Toochteres™ Technongy Liosnsed
oy ez Cofporahoe:

Evaluation Simulation
£ Technology

IC Design Technology }s - Design/Assembly Technology

Optical Design and
Fabfrctlﬂm'l'____'d ies

-

With newly proposed “value”

merging advanced technologies

with proven functional devices, ALPS keeps creating “valuable” products that are unrivaled

ALPS' "Next Generation Premium in the industry by merging “process technology” and

CockPit" won the Runner-up at “material technology” that support functional devices as

CEATEC JAPAN 2012. well as uniquely evolved “mechatronics technologies”
having been accumulated for many years.

Perfecting the Art of Electronics

http:/ ww;w.alps.hc m




Efforts for Embedded Industrial Promotion

of Miyagi Prefecture
META: Miyagi Embedded Technology Association

OMEXT==" & T0HOKU ECONOMIC PEDERATION

Mtcpoe. Tagonet Mobuﬁel Information
Appliance Field

1
et |nformation Transmission
cbigadbiiims Lspialr

OO o
' ; -
META Miyagl Embedded Technology Association  .*

________ _.m

to Embedded System -

hﬂm Cathering
ululﬁqu.ﬂn

5

by Miyagi Pr

Promaotion of
Affected

Tohoku University

Pzum e+

At the Yokohama Embedded Technology Exhibition we have exhibited the
“TOHOKU Pavilion™ in cooperation with numerous embedded technology-related
companies and organizations in the Tohoku (northeast Japan) region.

8 companies participated from the Miyagi Embedded Technology Association
and we have made presentations for 7 consecutive years. Approximately 5,851
visitors have come to the pavilion.

struction in
through IT !

| Special Job Creation Program I |

Miyagi IT Projects
Merchandise Sales -
Product Guidance

" Miyagi IT Project:
Market Procurement

Assistance

Promotion of
IT Corporations

Enmrprise

Telecommunicaticms- \

related Project:

Incentive Program to
Promote Compan’

i Promotion of IT in
= Local Industries

\ Location/ Establishment /

“Towards Recovery!

Never Give Up Miyagi!

Contact Information)
META : Miyagi Embedded Technology Association
(Organizer . NEC Software Tohoku, LTD.)
1-10-23, Ichibancho, Aoba-ku, Sendai, Miyagi 980-081 |
TEL: 022-215-5653 Fax: 022-215-5665
Email: kumikyo@kumikyo-miyagi.org

skills

n P;!HI;\‘ Lavel: Tnilu“_lum_bul:
@mployess
2) Intermadiate Level: Traness leam shills for busé

3) Embedded System Technical Seminar: Contents of seminar include the Iatest information
uired by nmiu_

1) Hold human g the auto industry and other
fialds

2) Hold "Kumikomi-Tekij

devel of “System A

3) Hold “co-dasign impls
= B o

coursa via sateifte to support Miyagi

mdnnry rh
market dy

Imm EIouUmnE n diversa falds
Information Industries Promotion Division
Miyagi Prefectural Government
Miyagi Prefectural Government Office (3F government office)
3-8-1, Honcho, Aoba-ku, Sendai, Miyagi 980-8570
TEL: 022-211-2479 Fax: 022-211-2496
http://www.pref.miyagi.jp/soshiki/jyoho-i/
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Pursuing the Ultimate Cross-media Advertising

ADOX

Digital Image Creations

MEXTEss=m . 4p T0HOKU BCONOMIC PEDERATION  Tohoku University —P=@R®  T7t+ti7 P ICR

ADOX was founded in 1988 as a commerclal advertising agency and
quickly gained a reputation for reaching the heart of
our clients' audience in just 15 seconds,

Now, combining video and Internet technologies,
we are devising new advertising solutions to

help clients gain wider recognition and

communicate with the world. E Frlmlng @@

Commercial ;
create Promotional Video Archives

X

Video production for
commercials, promotions,
streaming video and more

We provide comprehensive videg
production solutions for TV and
websites or smartphones and
tablet computers,

From planning to design and
production, we can meet a wide

range of needs and turn your

communicate D M O\/ | E E vision nto reaity.

>< Videos for e-learning

h appi ness PC/Smartphone

Wbl Tanmge Crentims

Coordinate

EVENT \E ot
PRODUCE

Advertising I H @

Translation
Arrangement

Comprehensive support for

academic events from publicity and ;

management-full media capabilities Great design leaves
an unforgettable impn

We support your academic event each step of the
way, from publicity and preparation to operational

support. cifically tail

Wa 1] i r spact af v
We can also help with any aspect of video recordings your marketing go.

for seminars and lectures.

Contact us ’
ADDXCO.,Ltd | Ssioess g A R S g e

Digital Archives

=1

Video Website

WEB

Multilingual Website

Web design

Our custom web design brings

your vision to the world
— — .
We work closely with our clients to create an effective
design and the unigue media content to meet their
axact needs.
By combining eye-catching graphics, an intuitive user
interface, we create effective publicity that makes an
instantaneous impression on visitors to your website

e [®+81-22-261-9481

 hitp: /lwww adox. co jp _ http //cue WA
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Development of Industrial & Creative Vitality

Kazuhiko Yashima

Miyagi Industrial Association
Industrial Technology Institute, Miyagi(ITIM) 2-2 Akedori Izumi-ku Sendai 981-3206, Japan
E-mail: yashimak@tiger.odn.ne.jp

ABSTRACT
Miyagi Industry Association aims to contribute to the development and activation of the prefecture industry.
We boldly to solve social issues by accurately reflect the trend of the times and support through various business
towards the performance improvement of the member companies.
“Miyagi Association human resources network services” and
Outgoing business of “Miyagi Sugure MONQO” are parts of our business.

1. Introduction

Our company was established at Miyagi in 1986 as
the incorporated association. Member is included 421
companies, in it regular member is 356 companies and
supporting & special member is 65 companies.

Purpose of establishment is contributed to the
vitality and creative sound development of the
prefecture industry. This is by that the industry in
Miyagi and the people of industrial related industries
attempt  strengthening the  management  base,
sophistication of the technology and development of
new market , through Industries, Scale, Exchange
cross-regional, and Promoted diligent study.

2. Method

Activities

Miyagi Industry Association aims to contribute to the
development and activation of the prefecture industry.
We boldly to solve social issues by accurately reflect the
trend of the times and support through various business
towards the performance improvement of the member
companies.

Promotion of industry-university cooperation

Since its establishment, it has been a very active by
providing a forum for technology providers and
exchange information with researchers and institutions
of many universities in Miyagi Industry Association.

Exchange among personnel in industry

Universities, technical colleges, research institutes,
government officials and many people play a industry of
Miyagi brings together, industry exchange meetings,
which began in order to trigger the industry
collaboration, has been held with the participation
community of over 300 people twice a year.

Study and research of the Technology Trend

Every year, we introduce the trend of latest
technology by inviting lecturers from various fields, and
hold workshop participants and instructors can exchange
opinions. Also, visited the research organizations and
companies inside and outside the prefecture, it continues
to provide a forum for study.

Business development and product development from
Miyagi

we are recruiting new product development from
Miyagi once a year. Organizing the exhibition, review
Board and the presentation of the award-winning, it has
made support for the expansion project results by
business opportunity and providing a field of creation, in
addition to the introduction for the national products and
technologies of Miyagi development.

Cross-industrial association

Business content of members is very widely as
mining, construction, manufacturing, electricity, gas and
water supply, transport and telecommunications,
wholesale and retail trade, finance and insurance,
information and communications industry, service
industry at large subject, also it becomes the
classification of more than 50 at medium subjects. It
also promote inter-regional exchanges, we are back up
powerfully aggressive approach in order to build
partnerships with companies operating in the Northeast.

Strengthening the management base and awareness of
management and management's

What is sought to management and the administrator
is the sensitivity to the corresponding ad hoc in addition
to rebuilding the strategy of a long-term view from a
high place. To grasp the changes of the times, we have
to help to strengthen the management foundation and
enlightenment of consciousness by implementing
seminars and symposiums for the purpose of exercise of
strong corporate sentiment and respond appropriately.

Recommendations to the government
and Cooperation with related organizations

The cooperation in facility planning of national and
prefectural governments for Industry Development, and
if necessary, to hold a government-industry meeting
with the government officials, it has to reflect the voice
of the Association for the administration. Also it seeks
to promote regional and training of human resources in
conjunction, for example, to carry out various events
with related organizations.
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Provision of information

We issue on a regular basis, "Miyagi Industry
Association report" in order to deepen ties with
members. The post event information and guide member
companies, we provide the latest information on their
website. Also issued a membership list once a year, and
we use as a resource of public relations of mutual
members. In addition, the report in a timely manner each
committee activity, we continue calling for active and
Challenge of every members.

3. Results and Discussion
“Miyagi Association human resources network
services”

"Miyagi Industry Association Human Resources
Network Service” was started as human resources
support services for members, in order to survive the
turbulent times to strengthen the cooperation between
companies of the members of the Miyagi Industry
Association, from April 2010.

In this service, it is the purpose that adopt effective
excellent human resources and increasing the corporate
power to win the competition to the problem and
worries about human resources member companies face,
by streamlining and centralizing the contact. This
network will be able to centralize between companies of
personnel relations, than function as a platform of
Miyagi Industry Association member’s company.

Overview of services
(1) Recruitment Services (mid-career)

(2) re-employment support services

(3) College Recruiting Service

As the three pillars of these, through it supports a full
range of recruitment and the introduction of a wide
range of human resources, you will be able to tie in to
the adoption of excellent regular employees who
companies seek.

HUREX Corporation is responsible for secretariat. In
cooperation with human resources affiliated companies
(As Toyo Work Co., Ltd., Trust Tech Co., Ltd., job
station Co., Ltd., etc.) ,we are going to quickly provide
information on human resources to member companies.

In the "Miyagi Association human resources network
services"”, by building a system that member companies
of all to enjoy this service, we hope that it will lead to
acquire new members of Miyagi Industry Association.

HPETTER

 AmEnsit 3  zEcw
E % (BRANSER EV—“ (1)RADIES | 3
BBy WHREX o g
by | teL022-723-1770 | o
E % (BHBENTEHBHDAHERT % %

TuFUy EIEE |
REATE. SACKNSERREELT. AHBNSHCRATRESZLOND

Outgoing business of “Miyagi Sugure MONO”

We have decided to start the outgoing business
"Miyagi Sugure MONQO" as a new initiative to identify
and develop and promotion to become the industry
united the industrial products with excellent. We
accredit to "Miyagi Sugure MONQO" products that meet
strict criteria of 10 categories quality, technology, safety
and security, and the environment from the industrial
superior products produced in the prefecture. Then the
outgoing continuously towards the inside and outside of
the prefecture from Miyagi, we hereby declare that they
would create a "Miyagi Sugure MONO" towards the
customer value creation.

¢
@

HPE
#NMONO
1. We will send out " Sugure MONQO" that is superior

processes and systems also customer quality is
ensured.

I. We will send out "Sugure MONO" that has
innovation and novelty also technology that
evaluates to a customer is actualized.

1. We will send out " Sugure MONOQO" that is evaluated

commitment to safety and environmental also plays

its  responsibilities to protect the global
environment.

the exhibition, review Board and the
presentation of the award-winning

4. Concluding remarks

Currently, there under the harsh conditions, Miyagi
Association has come to a turning point. Be realized
Industry Association of true independent is urgent state
of affairs. Increase in before, the members participating
in the activities of the Association actively, we believe
that it will change the Industry Association of attractive
as "Members, by members, for members".

Now is the time to return to the origin of the Miyagi
Industry Association establishment. We are fully aware
of the spirit that has claimed the articles of incorporation,
to discuss a lot with everybody, the pooled the wisdom,
and we would like to work on issues.
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Hydrogen Storage / Solar Hydrogen/ Fuel Cell / Exhaust Emission NANOPOROUS AND MANOSTRUCTURED MATERIALS

National Centre for Catalysis Research (NCCR)
Indian Institute of Technology-Madras, Chennai 600036, India

Supported Mesoporous Silica / Carbon / Titania as Photocatalyst / Electrocatalyst / Automotive Exhaust Catalyst

New Industry. Creatiog
Bk TFRATS

T . il 4
'I.." = |l
S o a7 A
) e < " /. - NP
3 2. Energy conversion process 5 - A TR
3.5urfoce science e, =y TR P,
_rﬂv 1 New materials . B
i 1 Orientation programme 4 Theoretical science - i s
[ = o arch
|

2 Capsule courses

H

£

| ]

g
!
3
£
:

~Research propasals

2.Exchange of students

3 Visiting pasitions
4 Jointworkshops

PARASURAMAN SELVAM
NCCR/UTM ~ WiCHe / TU

ﬁ" |itmadras£
-
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DeNOx / NH, Slip / NO, Slip / Automotive Exhaust Emission

NH;-DeNO, performance of the composite [Fe-Beta + Fe(Mn)-MCM-48] catalyst:
Combining SCR activity and NH; oxidation activity for NH, slip removal

Indian Institute of Technology-Madras, Chennai, India

Zelinsky Institute of Organic Chemistry, Moscow, Russia;

Alexandr'Y;Stakheev, Dmitry A. Bokarev, Mlna 1. Mytareva, Rajesh K. Parsapur and Parasuraman Selvam

© Baukal
Mdntal Feskshing
100, 2005, 18

NO_ Effects

Catalytic Reduuction of NO,_to N,

New Industry Creation Ha T | A \
BiAFERRTRE [ % ) y Selective Non-Catalytic Reduction (SNCR)
) ¥ | Requires high temperature [T >1000°C)

e I + Selective Catalytic Reduction (SCR)
| The most promising technique!

= Dry Soiption

Can't be used for automohbils!

002 004 006 008 040
9hWh - * Selective catalytic reduction of NOx
Pasticulate matter by ammania (NH3-SCR):
A NHy* 4 NO + Oy« 4 Ny + 6 HO
+ Selective catalytic reduction of NOx
by hydrocarbons (CxHy-SCR):

Schematic of the diesel engloe : i
aftertreatment catalytic system it
5 [yl . ZNO+CH, + (x* yid-1) 0y —
My + 2 CO, + [y2] H,0

in a single catalyst brick

~TARGET

+ Good soot oxidation performance
 High NH3 DeNOx activity (including T,..., < 250°C]
+ NH3-slip function is desirable

+ Limited volume

PARASURAMAN SELVAM
NCCR/HTM — NICHe /TU
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"Worldwide Leaders Meeting on Global/Local
Innovations for Next Generation Automobiles"
on November 28, 2013



Regional Innovation Cluster Policy of MEXT

Hiroki Takaya
Director for Regional R&D Promotion, University-Industry Collaboration and Regional R&D Division,

Ministry of Education, Culture, Sports, Science and Technology (MEXT)
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Regional Innovation Cluster Policy of MEXT

Hiroki TAKAYA
Director for Regional R&D Promotion,
University-Industry Colloboration and Regional R&D Division,
Ministry of Education, Culture, Sports, Science and Technology
a [MEXT)
CLUSTER

1. Background of regional science, technology and
innovation in Japan

2. Regional Innovation Strategy Support Program
(RSSP)

3. Future direction of regional science, technology
and innovation in Japan

4. Activities toward globadlization of regional clusters

Quick overview of the history of Science and Technology Basic Plans

2 baric
! | nulq-zunro nyan

collaberatan ofol budget of *dbosic || Total amount of the .25 trillion YEN
+implerneniation of evaluation il D*\‘ 284illon yen ggvemmerd RAD investment ]
pon ¥ Eucation. Cuthes, Sporfs. 2

Transition of the measures for regional S&T based on S&T Basic Plan

The 2nd S&T Basic Plan The 3rd S&T Basic Plan The 4th S&T Basic Plan
(FY2001~2005) (FY2004~~2010) (FY2011~2015)
~Start of cluster policy~  ~Development of cluster policy ~ ~Building of regional
+  Formation of the nal clusters innovation systems~

* Formalion of reglo
(Dselective support lo regions thal have the  « For reglons which has especially
$mooth deployment potential to develop as world-class outstanding shralegles, fhe
reglonal clusters govemment will bulld supporfing
SRLmecue @0eveloping clusters with strengths that systems with all measures of
ulilize regional characteristics, however relevanl minishies to support the
small in scale regional activilies from

knowledge clusters

fundamental research fo
commercialization.

MEXT Program

FY2002~ Fraoio Fr2oli~

[ Knoudedge Cluster Initiative

g into world-class i chushers |
nrrmcling “human alent, goodmnd
investment from around the world I'| Reglonal Reglonal Innovation
g\ln;vulipnn strategy Support

|Cih,r Area Program | | Slustertrogram | B | program

Developing small 1o medium-size clusters ocross | |

Japan with strengths that utifze unique reglonal

resources 5
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“Regional i tegy F ti jions” with excellent visions toward the creation of
. . regional innovations as
1. Background of regional science, technology and — Jointly designated by MEXT. the Ministry of Economy, Trade and Industry (MET and the
innOVOfion in JClpClrI Ministry of Agriculture, Foresiry and Fisheries (MAFF)

Among these regions, those with especially outstanding strategies will receive seomless support
frorn these ministries o help the regions realize their innovation strotegies comprehensively and
efficiently.

2. Regional Innovation Strategy Support Program

=2 -

1. Region-led activities
For promating region’s strategy, region should establish

. . . . Local Financial “innovation Promotion Council” formed by local govermment,
3. Fu’rur_e direction of regional science, technology gaanaky g :j“m. uiveriles, chsiesond raniosoclor e
and innovation in Japan ik Ceid selttunding and sei-manogement
4. Activities toward globalization of regional clusters ““"“""“ﬂ H e ot o oyt e e
concentration”

Proposal selmel and suppart

[ MEXT, MET, MAFF

MEXT's support menu : y Suppor ¢ Regional Innovation Strategy Promoting Regions
(Regions focused on strengthening infermational competifiveness)
[Q“ tration of hers who play core roles in regional innovation strategies | Hokkaido University Research &
Business Park . II\:':I:.:I ng of
< Development and implementation of human resource development programs S D Skl Spply Hata far . || Yorsmact prgi: IRckanics
toward the realizaflon of regional innovation strategles ) ey
| Ostabiishment of knowledge networks of universities and other research insffutions | "%:‘“'m:g.:g.,l;.;::':m“ 2
$Support for sharing of research facilifies and equipment among local universities o
and other research institutions EVERCTD .
|
OReinforcement the R&D capabilities of local companies by dispatching Deveiopernt Raice * . Koo InkeioNondl Canter
researchers : Hyogo Enviconmental and Energy of Lfe Sclence and Induskal
e
[Other minisirles’ support menu ] o ? Foot of MLFul Pharma Voliey-
i i o ad RS . e
OFarmation of busi 1 GRAD for Sl Erbckoatin 5] R H e
OC it o P et S e - Phalaalc Innavation
- Minisiry of Agriculture, Forest and Fisheries (MAFF) - (Uingusriot Avea | Kansal Ule ] [ Achi Knowledge Hub” Nonolechnelogy l
onmhémm%mmdwﬁ o g Regi Regi
- Ministry of Infernal Affairs Oncaon =
SR8 for opplication ICT E.% Sﬁw Lot W e L RS e A ond.

Regional Innovation Strategy Promoting Regions Results of Cluster Initiative by MEXT
(Regions focused on advancement of research function/industrial conceritration) - -
0127 Project (75 Regions] 120 bilion JPY |

Akita Revilalization Innovation Aomar Green & Lile Synergy
Promoting Reglon Inngvalion Area
NUGATA 3KY
Fukisthime Renewable Enegy — " e
M ‘ e N OO ZZETR N

[ Tayame nonclechnology-connec! Corn ] —_—

Competence Area . mma Wik Gumwioton etk @Global Type(Knowledge Cluster Initiative) |
i - ] - Technoiogy Development Area OFatents e
= Eronenanicl tod Heaih Cars Domeslic 3,064 {commercialization, incorporation, efc.)
[[#ukit smiet enesgy Device Devslopment Regian | # /" Indutty Developrent Areo Intemational 647 2,238 ‘
[ EREW IS e Sl ] * . [ Greaer Tokyo $man GO (Guolly of Uile) Orlicles Osales of related products
LR S s approximately 56.7 bilion JPY
o ., 3 International 8,320
[ Healihe are induslry Development Region ] .. ) ! G::’I"-:mhm“w I . ;
Hroshns Mesical Enpnawing . e ..' [ s ey ovatien createn vegon) OCity Area Type (City Area Program) |
. | ae (T e oo s Aecaton hataw ] OPatents Ghractic
) . e Domesfic 1,097 S i .
[ l.ﬂnnmglﬂ:ﬁw{emdﬂaﬂ:h ] International 124 (commercialization, incorporation, etc.)
Cenler of Kogawa icles 5
OAvrlicle Laas

[ c'.,":f’"",..":,L”,“""J[“'m*.‘.L‘f,.,"‘:;*] [Kocti Green Innovation Fromalion Region ] Domesfic 1,396 Osales of related products

ﬁ,, o 7 cred & aipaciad fo International 2,277 approximately 37.0 billion JPY

@
o
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1. Background of regional science, technology and
innovation in Japan

2. Regional Innovation Strategy Support Program
(RSSP)

3. Future direction of regional science, technology
and innovation in Japan

4. Activities toward globdalization of regional clusters

Japan Revitalization Strategy -JAPAN is BACK-

(Cabinet on 14%

Overview(ABEnomics)
The first “arrow”
bold monetary policy ( The third “arrow”
Tha second s Growth Strategy “Japan Revitalization Strategy”
flexible fiscal

Through the implementation of the three "arrows,” including this Growth Strategy, among oth:
measures, Japan aims to achieve around 3% nominal gross domestic product (GDP) growth and around
2% real GDP growth, on average, over the next ten years.

Overall Structure (Three Action Plans)
l. !ndustry Revi?ulizaﬂon Plan
eform program (Vitalizing
2. Reforming the emplr.wlnem syt em g human il
3.F g Sclence,
k nenurrim the world's leading 1T sudely
lapan's int | as a business hub
6. hnuvu!lon of small and medium-sized enferprises |SMEs)

Il. Strategic Market Creation Plan
Therme 1: Exrendhgfhemﬂml'hedlhﬂfewda
Theme 2: Realiz nnd :upprr
Theme 3: Buldingwl'e lent and ol i truch
Theme 4; Building regional communities that use their unique local resources lo appeal to the world

. Strategy of Global Outreach "

Comprehensive Strategy on Science, Technolcgy and Inncwc:imn

net

Kw Points

+ Change the way of Ih|nk|ng. cnd condud exll anen?ed problem solving 1::.:}II‘:\|r
management focusing on the confribufion of the resulis of science, technology and
innovation to the realization of an ideal economic society

Create “the world's most innovation-friendly country”

Reinforcing headquarter functions of the Council for Science and Technology
Policy (CSTP)

Overall Structure
Chapter 1 Toward Esfublishing a Nation on Science, Technology and Innovation

1pte Be Science, Te

I Rauimﬁon of u Clsan and Econom ic En System

II. Reglizotion of Healthy and Active Aging Sodelv as o Top-runner in the World
lll. Development of Next Gsnsrchon Inhaslmciules asa Top-rumsr in the World

IV. Regional Re ion Taking A i
—vDe\feioplng mechanisms for the creahun of Jnnuvuliun coming from regions
V. Early Recovery and Revitalizafion from the Great East Jopan Eorthquake

Chapter 3 Creafing Environment Suited for Science, Technology and Innovation
Chapter 4 Reinforcing Headquarter Functions of CSTP

The Balance between diversification and focusing

[~

Ij Eco-system in regional innovation hub |

Strategy for globalization

level

§ oy

( R Strategy for diversity i, J

Region A Regons  ReginC Region D Rogion E

1343 [ 52 yiBus uoyosouL o) UoRoIo|ia el 1o eadiag

Future direction of regional science, technology and innovation in Japan

* More expansion/development of regional diversity
* Making a best use of regional resources for national problem-
solving

Strategical goal setting, acquiring global markets and
standards

Matching between seeds/needs for radical innovation
= Sharing experience among deferent fields/countries

* Pursuing win-win relationship

Center of Innovation (COI) Program

J (o] ives of the Program |[
Focuses on visionded, and high-risk RED on ihe futute sociol visions in next 10 }

FY2014 budge! regueit : o porfion of 24.481M JFY

challenging eloborating on
years in such o way to defiberale “how should we chonge™ or “how should Fhe society change®.
Fumclimhpvdumlhn takes rsk and projects which have never been
but will generate greal and social Impacts on our sociely by disruplive innovalion,

| Features of the Program (vision-led R&D projects) | [

#3etfing the visions fo lead ideol society and Kestyle which come
after the latent future needs, and specifying innovative RAD
project themes foreseeing 10-year-ahead fulure.

#Undar the leadarship of the highly-specicfized management leam,
shiving to break out of the p and g uncer-one-

_roof RED with the collaboration of ac ademuo crud inclustry.

Framewori

Vision2 | ¢~ " ionovalive Thinking b RED project

Visiond |~ Saloiooble Ubon

—a, Lo

Toward FY2014
[COl Centers] [Regional network centers]
OExpanding the visionled COI center N tablishing reqi
ONewly esiablishing research tool bosed COlcenler  centers 1
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Super Cluster Program (New Cluster Program)

[ Concept of program ]

-mmermmmﬁn i ;;cuw,:;dmrc;*mhm‘mwdmondm;or - i .
; . o need. _ 5 1. Background of regional science, technology and
~Weak in moking globaksrolegy for marketing, +Appoint Skolegy-Direcior (SD] in each cluster, 50 2 ] .
“Frults of regional RAD aciiviles ore dispersed fo be implemants shategies and manages R&D octivities. and innovation in JOpCIrI
integrated. maias business modal,
Win both in technology and j i
Wi bo ks jgismckogy an T 2. IFResgs:IgJ}nal Innovation Strategy Support Program
mmquhmg‘m [Support from MEXT]
e 3. Future direction of regional science, technology
Croation of or - Additional research- and innovation in Japan
and-development
Concenfrafion and best +Training program for i ey 5 i .
matcring based ongfoghana Pelpeche ihig rind 4. Activities toward globalization of regional clusters
E “Intemational
cooperafion

. -
Iltwﬂv”?ymliwr Supper Progiom )

Advanced Regional Innovation Policy i:‘] I dlentsof "
e Ingredients of Success

Japan-France Seminar "Clusters : {

OCluster Network for synergy MEXT and Embassy of France in Japan held the Japan-france
' joint seminar in order to share example of success and
-domestic subjects between clusters of both countries
-foreign (sister cluster) DATE : 29™ November, 2012
) PLACE : Embassy of france in Japan. Tokyo, ‘ .
-

£

Main Conference Room —_—

About 50 persons participated.

Through the presentations of cluster policies and cluster activities from
each country, we deepened the understanding and built a network
for each other. It became a foothold towards future cooperation.

[MEXT's activities] N tivities]

Japan and Canada: Global Cluster Collaboration Forum 0 Conference

* MEXT and 2 clusters in Miyagi participated
+ Meeting and global panel discussion were carried out

DATE: 3@ - 5™ May, 2013
PLACE: Toronto and Otlawa

MEXT and Embassy of Canada in Japan held the Japan-
Canada Collaboration forum in order to share example of
success and subjects between clusters of both countries

* DATE : 5™ Oclober, 2012 .
PLACE : Embassy of Canada in Jopan, Tokyo

B Prof. A, Miyomoto (Tohoku
University) visited Waterloo
= Center for Automotive
Research

Foundalion
Dr. Arihur Carty. Univerity of Walardoo WIN il

2
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[MEXT's activities]
Sweden - Japan Cluster Seminar

"Cluster as method to foster and accelerate innovations”

MEXT and Embassy of Sweden in Japan held the Sweden-

Japan joint seminar.
o N DATE : 4" October, 2013 [ —.
PLACE : Embassy of Sweden in Jopan, Tokyo,
H Alfred Nobel Auditorium _

Contents:

+ Presentation about cluster policies * Short presentations from 10 clusters
+ Q&A to participating cluster leaders  » Panel discussion

Switzerland - Japan Symposium 2013 150 n | E]
“Fostering innovation together"” Asaivantyf Dkt Rekiom
DATE : 29-30'" October, 2013 " m=eess
PLACE : Hotel Belvédére, Spiez, Switzerland

Prof. A. Miyamoto
infroduced Miyagi
Cluster at posier
session

Topics of the Symposium :
« Life Science I Biotech, Pharmaceuticals
« Life Science |I: Med. tech./Robotics, Health Food in Context of Ageing
Technologies
* Nano-materials and Innovative Surfaces
+ Energy: Photon induced processes and Efficacy and New Building Technologies
incl. Wood

URL : http:/fwww.mext.go.jp

ur attention!

hitp://www.mext.go jp/english/science_technology/1303792.htm

24
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VisLab’s latest Autonomous Driving challenges:
from intercontinental to urban tests

Alberto Broggi
PhD

VisLab, The Artificial Vision and Intelligent Systems Lab.

Dip. di Ingegneria dell'Informazione, Universita® di Parma
Parco Area delle Scienze 181/a, Bldg 1, 1-43124 PARMA, Italy
E-Mail: broggi@vislab.it - www.vislab.it

Abstract

VisLab has been active in the field of intelligent vehicles for the last two decades: after the first test (2000+ km in
semi-autonomous mode in 1998), VisLab designed and realized the perception system of TerraMax, the largest
entry in the DARPA Challenges, which was the only vehicle that reached the end of the DARPA Grand Challenge
with vision as primary sensor. In 2010 VisLab conceived and realized the longest ever test for autonomous driving:
13,000 km from Italy to China. On July 12, 2013, VisLab tested urban driving in a real environment for the first
time ever with nobody behind the steering wheel: BRAIVE, VisLab's most advanced intelligent vehicle, drove in
downtown Parma, negotiating two-way narrow rural roads, pedestrian crossings, traffic lights, artificial bumps,
pedestrian areas, and tight roundabouts.

The presentation discusses current trends and the evolution of ADAS (Advanced Driving Assistance Systems) and
also presents VisLab’s vision on environmental sensing for intelligent vehicles.

Alberto Broggi

Prof. Alberto Broggi received the Dr. Ing. (Master) degree in Electronic Engineering and the
Ph.D. degree in Information Technology both from the Universita® di Parma, Italy. He is now
Full Professor at the Universita® di Parma and the President of VisLab, the Artificial Vision and
Intelligent Systems Laboratory. As a pioneer in the use of machine vision for automotive
applications and on driverless cars, he authored of more than 150 publications on international
scientific journals, book chapters, refereed conference proceedings. He served as Editor-in-Chief
of the IEEE Transactions on Intelligent Transportation Systems, 2004-2008; he served the [EEE
Intelligent Transportation Systems Society as President for the term 2010-2011. He is recipient
of two ERC (European Research Council) prestigious grants.
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4 > JSLAR,

VisLab's latest Autonomous

Driving challenges:

from intercontinental to urban tests
I

Alberto Broggi

VisLab - University of Parma, Italy
broggi@vislab.it

Tohoku Univ, Sendai, JP — Nov 28, 2013

Outline

= Short presentation of VisLab

= VisLab’s technology
- Approach and key ideas

= Real road experiments

23 people as of Nov 2013

VisLab Expertise

= Perception
— Multispectral Vision (Daylight, Near/Far IR)

- Single or multiple vision sensors
(Monocular, Stereo, Motion Stereo,
Tetravision, data fusion)

m Data fusion (laser, radar, vehicle data)

= Real Time, multithreaded software
environment

4 > JSLAR,

VisLab Peculiarities

= Long experience on the field with:

- Real prototypes: cars, trucks, off-road,
mining, road construction, maritime, military

- Different companies and governmental
institutions worldwide
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VisLab’s Autonomous Vehicles

4 »JSLA®, |

...not only cars

VisLab approach and technology
_

VisLab concept and business model
compared to other research centers/companies

Main Challenges

= Driverless technology:
1. Environmental sensing
2. Intelligent decision
3. Vehicle actuation

= Product

~ Cost, Integration, Robustness,
Redundancy, Security,...

Main Challenges

= Driverless technology:
1. Environmental sensing
2. Intelligent decision
3. Vehicle actuation

= Product

- Cost, Integration, Robustness,
Redundancy, Security,...

Two solutions
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Sensing: VisLab’s approach

= VisLab's approach is based on:
- low-cost and
- highly integrated sensors

LIDAR-based sensing

Vision-based sensing

m Stereo vision
- with a 'smart’ algorithm

3D vision

= Performance example:
- 640x480 pxI @12.5Hz -> 3.800.000 pixels/s

- Stereo processing (with 90% density) delivers
~3.500.000 distance estimations per second
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Terrain Mapping Obstacles & Free Space

3D World Perception —— Online calibration

Current VisLab technology
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LV SLAS . LVSLAS

Preview of VisLab research

= FPGA-based 3D processing
Vv 25fps @ 640x480 pxl (~6M 3D point/s)

20, 40cm baseline
(Ethernet/CAN output

Road experiments
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Examples: dust/smoke
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Examples: traffic in the dark

PROUD Car Test 2013

I
Public Road Urban Driverless-Car Test 2013
July 12, 2013, downtown Parma, Italy

The Vehicle, the Test, the Approach

4 > JSLAS,
The BRAIVE Vehicle

= Vision based sensing

The BRAIVE Vehicle
= Laser based sensing

The BRAIVE Vehicle

= Internal configuration

Safety inspector
nd —finally- vacan!
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The Test Scenario

2. Freeways @

3. Urban'(30) (59

1. Rural @

4 > JSLAR .

The Test Scenario

Urban area

= 5 roundabouts

= 7 pedestrian crossings
u 1 traffic signal

= 1 tunnel

= 1 give way

= 2 speed bumpers

Examples
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Results

= About 13 km (3km in urban area)

= Driven in about 18 minutes (at 11am
on a working day)

= No human interventions

= Is autonomous driving solved?

New Test Vehicle

= Vision to replace 3D laserscanner for
low-cost, 360 all-round perception

= Vision to replace precise GPS

VisLab’s latest Autonomous

Driving challenges:

from intercontinental to urban tests
—

Alberto Broggi
VisLab - University of Parma, Italy
broggi@vislab.it

Tohoku Univ, Sendai, JP = Nov 28, 2013
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Katsuto Nakatsuka

Project Director

Next Generation Automobiles / Miyagi Area

Next— Generation Automobiles.~Miyagi Area
Katsuto Nakatsuka, Project Director

Example1l. New transport system around a metro- station.
Prof.Hasegawa will describe an example.

Example2. Reconstruction of agriculture and fisheries industry
in a sea side area invaded by Tsunami, is hopefully
designed to separate the working and residence

My idea for bring regional innovations in Miyagi Area

OMake the knowledge networks of researchers and

social needs networks of enterprises, then share the use i
of new facilities and equipment among members. A new transportation system for going and coming
_ —basic structure— of workers is essential there. The specifications of
1.Find the exact needs concerning to the usage of automobile and system management under the
automobile in the targeted region, and design their given economic conditions should be carefully
specification. If suitable type of automobile is not found, examined. This kind of discussion is going on.

regional enterprises prepare it themselves.

2. Examination of LNG-DDF engine is being
conducted by the collaboration of three regional
companies(Poster No.67). The technologies of the
enterprise leader are high-and-wide, and their time
schedule of experiments is unexpectedly short.
In my opinion, the collaboration of enterprises has
possibilities to link to high-speed technology
development, different from large-scale cooperation
system in big companies.
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Mark C. Williams

Director, Research

URS Corporation

My Idea: Sunlight, Natural Gas,
Electric Grid
Future of Transportation

Dr. Mark C. Williams
Director, Research
URS Corporation
Visiting Professor, Tohoku University

November 28, 2013

PRIMARY ENERGYFUEL
Hz, MNone today for H2

NG{H20) Liquid fuels and NG

NG CNG Mone today for NG
H2, NG,

Light (H20, CO2}  Liquid fuels Everywhere

Light Electricity  Sunlight
Stationary

NG Electricity  Elsctric grid

Light

Hydro

Geothermal

Wind

Biomass

INFRASTRUCTURE TECHNOLOGY CUSTOMER

ICE.PEFC

ICE. SOFC

ICE PEFC,SOFC Aulos/all distances

Electric motar

Eleciric car Autosishort distance

— Light (solar performance and cost) - transportation
and stationary
— Energy Storage
« Natural gas on-board storage
« Battery (performance and cost)
— Waste heat recovery
— H2 fuel cells for transportation
— Natural gas fuel cells for transportation
— H2 and fuel production directly from water, CO2 and
light
— H2 and liquid fuels indirectly from water, NG and
energy (light, thermal)

« Natural gas fuel cells
— Direct methane
— Internal reforming

+ Complete re-look

« Metal-supported planar or tubular,
intermediate temperature, perhaps

SOFC-type
— Durability
— Efficiency

Cathode
Catalyst

Porous Y52
Electrode

Anvode

Catalyst
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+ Primary Energy - Propulsion (exclude coal and nuclear) directly

— Oil- Cars
~ Matural Gas - Cars
~ Solar = Cars
Primary Energy — Fuel or Stationary Electricity (Battery or rails)
= Coal - Fuel or electricity - Oil, NG, H2 or electric cars
- Biomass - Fuel or electricity - Oil, NG, H2 or electric cars
= Muclear - Fuel or Electricity - H2 or electric cars

— Solar - Fuel or electricity — H2 or electric cars

- Wind - Fuel or electricity — H2 or electric cars
— Hydro - Fuel or electricity — H2 or electric cars

— Geothermal - Fuel or electricity — H2 or electric cars

T 1108.70 pm
C"!”H

109.5° H

H

¢ Currently, the only natural gas light-duty vehicle
manufactured in the U.S. is the Honda Civic ($26,000
list price; 24 city/36 hwy/28 combined gasoline
equivalent mpg).

* Only roughly 110,000 of the 12 million CNG vehicles
worldwide are in the U.S,, including aftermarket
conversions.

* There are roughly 250 million registered passenger
vehicles in the Ug (EIA)

» Cost to convert vehicles to NG is estimated $12,500
to $22,500 depending on the vehicle, engine, size of
CNG tanks needed, and who does the converting
(Green Car Journal, 2011)

* Need to develop SOFC Vehicles

I

GMEV1 wer o LEAF
LEAD-ACHD » -~ aTTERY Snamramy - - = LITHAR-K3H
W TRWH ~- marrar ey - B4 A
IsHere to Stay 5570 O61an - - APebTE AU - TS ta8
e pah s - somBoOT==.
ho frst theoo years after their imroduc-
1o i e LS. ocencodd 1 mumtos

Last yoar, 435,000 hybrics
Inthe LS. or 3 porcent of B markst.
BT

“HYBRID™

Total energyresources

Annual selarenergy

—_—

Annual world
concumption
o

Gas

Jranium

Coal
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Solar Vehicles
* With the SEV solar system, the Toyota Prius can operate up to 30

miles per day in electric mode thus improving fuel economy by
up to 34-60%.

+ Power density: Power from a solar array is limited by the size of
the vehicle and area that can be exposed to sunlight.

» While energy can be accumulated in batteries
to lower peak demand on the array and
provide operation in sunless conditions, the
battery adds weight and cost to the vehicle.
The power limit can be mitigated by use of
conventional electric cars supplied by solar (or
other) power, recharging from the electrical
grid.

Transition to Future

Futurs is modd wihowt stored of, ruclesr, cosl

and.
= Iy

Funion — mnksuns — mergy of rusteus (=41
¢ Trassiton

= Winarn daplebing o cicoecd mnargy
= il B rnang i 1wl e arengy EeLTRRCn
= Local Trarugertaton

My ke, o0 scirica il
. Ausomctae pOvLbly masgned wit sl secrbed ad
- lﬂ"mlm

+ Fustpim
v Ui (M omstick ard el ervery) - ity ared e

= Ona Sysiem = Enengy, Housing and Transpasasen

* Howmany peoph?
L Wi ay chua b
. » triple hybrid vehicle—the FHEV that has solar
panels as well to assist
« Cost: While sunlight is free, the creation of PV cells to capture
that sunlight is expensive. Costs for solar panels are declining.
‘ The Questions ‘ Types of Primary Energy

+ How do we prepare for the Future of Transportation
and Energy proposed?

+ How long is the transition period from current policy
of using stored energy to direct solar and
renewable? 50 years? 150 years?

+ What to we do in the transition period? R&D where?

+ How do we transition population, energy resources
and environment peacefully during the limited
transition time available?

+ What should the World Energy Policy be?
+ | have said nothing about the environment

+ Primary Energy (Stored and Realtime)

— Biomass
— Nuclear
— Solar
-~ Wind
- Hydro

Geothermal
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Yasutaka Iguchi

Chairman

Board at Miyagi Organization for Industry Promotion

Target of Development of the Car

Light Weight—Aluminum ,Magnesium, Titanium
Carbon fiber reinforced plastics
Safety to Collision
l
Super High tensile Strength Steel
Catalyst for Exhaust Gas
Workability of Corrosion Resistant Steel
and Special Steel

TR o e inthons Fuel Cell Car: _ |
Multi-Material-Design Ul.tlmate Candldatf of Next Generation Automobile
Development of
Conversion of Hydrocarbon to Hydrogen
Catalyst and Removal of Carbon Dioxide
‘Materials for Hydrogen Cylinder
Lithium Ion Battery
High Efficient Motor
Permanent Magnet
Silicon-Steel (Electro-magnetic Steel)
Price, Mass Production
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Philippe Kapsa
Senior, Researcher, CNRS

Laboratoire de Tribologie et Dynamique des Systémes UMR CNRS 5513

Ecole Centrale de Lyon

“Worldwide Leaders Meeting
L];% on Global/Local Innovations
) for Next Generation
Automobiles”

My Ideas for the Progress in Global/Local
Innovations for Next Generation
Automobiles

Philippe Kapsa
Laboratory of Tribology
Ecole Centrale de Lyon

—"  ORmum=

n From the beginning of car manufacturing ?
(TN ,

-> A continuous positive evolution of

technologies
engine operating conditions
materials
lubricants
for

better energy efficiency
longer life
reduction of pollution

S
o,

LTDS Tribology and energy loss

l'l*— -ﬁ—*
bl
e :
Penaty
Tyres

4 =
+ L.
il i 2
| - LN Cm
Frote—w- Travbe il Prmme e it
o si— —
Engne Asmdynamic Transmissions Fluid Car
Friction friction  pumping  inertia
consumption (1M00km)
=
- deesel
Energy loss can be up to 20 % [} l - ¥
Ay
If we reduce the friction forces by 20 %, the o [N EE TN
consumption is reduced by 7 %. 2002 2008 2012

(Merceh et Naknds 1993)

LTDS Tribology for the future of cars

s |

5 to 10 years view ?

- Always a need to reduce consumption
- Comfort, noise
= Environment friendly car

> 20 years
- New general concepts not all known today...
-> Towards the Friction-less car ?
- Green mobility

LTDS Tribology for the near future

Control friction and wear have to be improved

Materials =* nanomaterials,
Surfaces - controlled roughness
- structuration at a scale pm - nm
Coatings = new coatings 777 (TiN, DLC, ...)
= nature, texture, ...
Lubricants = nature for toxicity — oil, water, solid lubricants

= nano structure < amorphous...?
-> Nanotubes ?

LTps Tribology research actions for the future

Develop the knowledge of tribological phenomena
And improving technologies

- High performance experiments
At Lower scales, dynamic aspects, ...
- Multi scale, multi physics Maodeling
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Tokuta Inoue
Senior Research Fellow

Tohoku University

“ Eheration auto

ct innovation

Tokuta Inoue

esearch Fellow, Tohoku Unive ( ion method innovation

Genesis Research Institu ass model innovation

design. You like this sort of thi

t to do research on the autom:
ou can”. At last | was given per

ther to do research openly”

ge shuttle changer” was inve
 superior to Sakichi’s old i
huttle changer” :

pa
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trip to west
bout the future of the Autom:
usiness

da — Platt Agreement
al of TOYODA Type G Loom
latt Brother’s assembl

re you don’t have too m
ther words, making sure one
much effort and time for prod

‘item. No waste and no surplu:
moves down the assembly line,
make sure you don’t keep it w.
portant that every part
believe this is the fir
efficiency”

3 creation

k greatest pride in being
e engineer.
e was more than that.

as he had doubts about the future

machine business, he showed a co
a shift to the completely unkno
of making automobile as a fou
tor corporation based on t
ciples of TOYOTA”

ative person wi

/ou for your
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Roberto Horowitz and Thomas West

Directors

Partners for Advanced Transportation Technology

University of California, Berkeley

Mobility Management:

Maximize:
Human productivity/convenience
Environmental sustainability
Urban livability

Roberto Horowitz and Thomas West
Directors

Partners for Advanced Transportation Technology
University of California, Berkeley ;

it gfunia

DATH

Airport air traffic jams are not tolerated

Demand and supply of service is tightly managed
* reservations, coordination, collaboration

Surface traffic jams are common place

Demand and supply of service is loosely managed
* Little reservation, coordination, collaboration

Mobility - a valuable asset

« Needs to be intelligently facilitated, shared and managed

* Consumes precious resources
* Energy
* Human productivity (time, effort, stress, etc.)
* Land and infrastructure resources

* Produces undesirable byproducts
* Pollution (CO2, smog, noise)
* Congestion, poor urban livability
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Mobility - a valuable asset
= Needs to be intelligently facilitated, shared and managed

* Management and control of a large-scale, complex, highly
distributed and uncertain system.

* Maximize:

« Environmental sustainability
. Energy ption, pollution p
* Human productivity and convenience
* minimize wasted time, physical and psychological hardship,
and travel time arrival variability
* Urban livability

* minimize congestion, land usage and growth of transportation
infrastructure (roadways & parking lots VS gardens & parks)

ion

It’s all about the data!

* The extraction of data for the good of the cause
* Data from fleets, buses, taxis
+ Mobile devices - Mobile Millennium
Infrastructure sensors
* Social networks like Twitter, Faceboak
* Collaborative applications like Waze
- Data from your personal vehicle
* V2V and V2| communication
* Data from autonomous vehicles

. + Analytics = Information
* Investment selection
* Performance
Management
* Traveler information
* Traveler collaboration
* Acquiring 3" party data, quality, fusion

Information could be plentiful...

* Traveler information is everywhere
* Travel times on changeable message signs
© Media
* Mobile devices
* Navigation devices include best routing to avoid traffic
* Infrastructure sensors
* Traffic forecast
 Analogous to weather, can we predict travel conditions?

Social media and collaboration
will be big!

* Number of connected
social network users
exceeds 1.2B on
Facebook alone

« Mining for traffic data
on Twitter and other
social media has begun

* Social has started to
change travel behavior

Social media and collaboration
will be big!

* Number of connected
social network users
exceeds 1.2B on
Facebook alone

« Mining for traffic data
on Twitter and other
social media has begun

* Social has started to
change travel behavior

W Dwaze B

Travelers will collaborate...

* Traveler information will be integrated into our lives
+ Coordination with our daily calendars
* We will make smarter decisions about our travel
* Drive, take transit, telecommute, change schedule to leave
earlier or later
* First with selfish motivation, later for the common good
* Thousands of web applications will assist
* Parking, routing, rideshare, transit schedules, air quality, etc.
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Business and the government...

* Businesses will collaborate as well

© Workplaces will offer greater flexibility, incentives for doing the right
thing

* Insurance companies will help define travel
Reward/punish financially, already doing so with “pay as you drive”

* The government is here to help!
« Manage information collection and distribution
© Manage infrastructure resources
* Provide incentives (rewards for smart travel choices)

 Provide disincentives (should we be charged for travel at the worst times,
or for the carbon footprint we leave?)

S

Vehicle Improvements

* Your car will be much safer
* Cooperative Adaptive Cruise Control
* Run off the road warning
* Collision warning and avoidance
* Car to car communication

* Connected in every way
« Connected car

* More environmentally friendly
* Eco-Routing, Eco-Driving

« Will transmit/receive data and information

Vehicle Improvements
* Your car will be much safer "b - - &y
* Cooperative Adaptive Cruise Control El 35 \ = —"/"m
* Run off the road warning 4
* Collision warning and avoidance
* Car to car communication
« Connected in every way
* Connected car
* More environmentally friendly
* Eco-Routing, Eco-Driving

$600 Caii i gluna

BILLION
ANNUALLY M

* Your car will be much safer
* Cooperative Adaptive Cruise Control
* Run off the road warning
* Collision warning and avoidance
* Car to car communication
* Connected in every way
* Connected car
* More environmentally friendly
* Eco-Routing, Eco-Driving

Automated cars are coming...

Coordination is essential !

Example: Connected Corridors
« Next Generation of Integrated Corridor Management (ICM)

* “Faster than Real Time" Decision Support
* Data/information
« Shared by consumers, other
« Ultra fast macro-simulation modeling
« Traffic prediction
* Instant playbooks

Tmbmmmﬂsmm

+ Crowd sourcing, social networking

* Incentives

* Demonstration in greater Los Angeles area
* Caltrans, MTA, Cities
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Coordination is essential !

Extend coordination and collaboration from
traffic management to mobility management

* Utilize vehicle to vehicle (V2V) and vehicle to infrastructure
(V21) communication.

* Utilize social networking and real-time sharing and
collaboration tools.

* Enhance performance and convenience of automated and
autonomous vehicles.

* Enhance real-time response of rail and transit services,
taxis and commuting and car sharing services.

* Enhance real-time information dissemination and
coordination of mobility choices.

Solving Coordination and
Collaboration Challenges

= Can mobility demands and conditions be accurately

forecasted?

« Centralized VS distributed decision making?
* Will decentralized collaboration lead to instability?
* How can we best manage mobility information dissemination

and resources allocation?

* How can we effectively manage a large-scale, decentralized an

uncertain system?

Thank You

Roberto Horowitz and Thomas West
Directors
California PATH
University of California, Berkeley
horowitz@berkeley.edu
tomwest@path.berkeley.edu

tatiigAnia
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Hideomi Koinuma

Visiting Professor

Tokyo University

Proposal of Multi-brid car @Sendai conf. on future automobiles 20131127
H. Koinuma, Tokyo University, Tsukuba University, Comet Ine. Ltd.,

O Question:

-Can the car keep a main player in future society,
judging from life (health) , energy, environment and business ?

O Basic concept

* What is a transporter superior to Hybrid, EV, and PHV cars ?

*How can we save money and time to compensate weight gain and

muscle loss caused by constantly relying on car ?
Assist warming up from inside the body instead of energy consuming electric
heater to over 1€ @ Se weak point of EV in cold areas

*Heat is a lower e energy, since it inevitably a
= Multi-brid car assisted with man power

O Design concept of car innovation
ewable energy
ntation of health care units with sensing devices and athletic
functions that can work also at em

*Drive with hands only and let feet
Add athletic room function to driving car.

ency

r physical training:

panys loss in conversion.

Multi-brid car (MBC)
** *New concept car equipped with health care and athletic gym function.***

Why? EV has a serious weak point for deplovment in cold local areas, if the air-
conditioning, especially heating, is driven by the battery.

Whatis MBC? Man power is not so big (100~600 W), but it can help not only
battery charging but also warm up his body from inside.

How, who, where, and when ? Install bicycle-type electric power generator at
driver's and passengers’ seats. People can work and relax as they like under
monitoring their health care sensors.

Thus, automobile can be an athletic room, in addition to transportation tool.

Figg. 1 Bieycle type human power electric generator @ 200 ~600 W

Prof. Hata @ Kochi Inst. Tech

— 175 —




Osamu Okada

President

Renaissance Energy Research Corporation

INNOVATIVE MATERIALS
FOR NEXT GENARATION AUTOMOBILES

1. Heat-resistant y —alumina

2. High Performance Ceria

Osamu Okada
President
Renaissance Energy Research Corporation
Visiting Professor
Tohoku University

Problem of G

vention

2a Reduction

tomobile Dea

ivation by

ar (y -AlLO—a —ALO, )

1Orgon Ser g Casaci

WL AspmRton,,

5 fiegt
cu888EE

e
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€0 | pumciet

o |mees

afreh

Development of new carrier with a large surface area in the
automotive exhaust gas condition

Improved heat resistance of y-alumina

¥ y-AI203 has a large surface, but ble at high

» y-Al203 change to a-Al203 easily, and surface area is extremely reduced at
high temperatures & humidified atmosphere.

700 °C
Pressurized steam
f 24 hours

Inglay

c¢8EEE

Surface areaim’{g)

@

the

existing y —Al:Oa,

Stability of newly developed heat resistant y -
Al:O3 was significantly improved compared to

onditions..

New heat resistant
Standard 41,0, A0, (developed in this
ki Stable at 1200°C in the air
Before use MM T
. o o = f 250, Intheair, sintered at 1200"
T00°C 24M H
e | |
e e o e || S
H * . .
ok |/h--_~ i
18MPa steam i ol - ra——
» - - - ] 5 10 15 0 25 N
= e -
-
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Result of the high Performance Ceria Result of the high Performance Ceria

Obtained in 2012

Comvriion (%]

- B BB EE

TWC result of Improved ceria(2011ver.) TWC result of Improved ceria (2012ver.)
composition) composition)

(reference catalyst (reference catalyst
Ceria; Alumina = 1:2 Ceria : Alumina =1:2
 1%Rh on Ceria 1%Rh on Ceria
25%Pd on Alumina 2.5% Pd on Alumina

Aged catalyst shows
higher performance than
the reference catalyst

higher performance than
the reference catalyst

Fresh, Aged catalysts show

Improved Three Way Catalyst for Automobile
( on the results of NEDO PJ(2011) & METI PJ(2012) )

( Ba

Significant reduction both ceria and noble metal was achieved
using combination of and

Application of newly developed ceria to CO shift catalyst

100

g 80|

.f‘ The application of
3 the special ceria

S eo developed by

% NEDO ceria

- reduction project

CO shift reaction
CO+H20 & H2 + CO2

140 Rl 180

“nuu-dm Temp("C)

P —+— Sue
—e— 2012

1CO shift catalyst is very important catalyst in hydrogen production process.
Using newly developed special ceria, we ded in Improving low

activity of CO shift catalyst.

Improved CO shift catalyst can reduce CO to the lower level than conventional CO
shift catalyst and can improve energy efficiency of Hydrogen production process.

g — [Poiin|

"T‘m...

The heating oven fuel source { The
£ 306 — 8%
NG:0% = 22%

2 ;o citiciency up

Velume 1/4 |

II mo_

cupied area 1/2

Conclusion

*We succeeded in developing in high performance
Three Way Catalyst (TWC) for automobile

Next step is

1) Commercialization of high performance TWC
including large scale production of
High performance ceria & Heat-resistant y-alumina
2) Application of such innovative materials to new area
@ catalysts for Hydrogen Production Process
(2 Oxidation catalyst for diesel engine automobile

IS EERE R

Conversion (%)

-EEusEEznnl

Ceria: Alumina=1:4
{ 1%Rh on Ceria )
(1.5%Pd on Alumina)
Ceria and Rh both 40% reduction
Alumina 20% up, Pd 30% reduction

Significant reduction both ceria and noble metal was achieved
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Next-Generation Advanced Mobility System
-Promotional activities supporting local industries-

Prof. Fumihiko Hasegawa
Deputy Director, New Industry Creation Hatchery Center, Tohoku University

Nov. 2013

Next—Generatlon Advanced

Mobility System p
-Promotional activities s vy
\.,.?_.1

supporting local industries-
Prof Fum!hlko Hasegawa, >
Deputy Director

New :I:rldum Creation Hatchery Center,
~ Tohoku University

Mission Statement Tohoku Univ.

(ARE—EH])

“Research First” Prof. Honda, Founder of IMR
the front lines of Advanced Researches

Pioneer of Metallurgy & Magnetism

Best Education can be found on First

Women
3 Students
- in1913

Tohoku
University

V=l )]
“Open-Door 1%
to the World” GrKiroda Or. Makia O
1913, Entered TU

As First Female University
Students in Japan

The Cradle of Optical
Communication, 1964

IEFHE)
“Practice-Oriented Research and Education”

Contribution to Society through
the Active Use of Innovative Research Outcome 2

ber-of Students;-Toholuniv.

(As of May, 2013)
6 Research X%
Institutes  poctor |
HeNmeeA . L 2677
Cancer
- o
16 Graduate 10 Undergraduate
Sl Schools
Graduate Students: 36% Total ’ 17,887 Students
W ~ Including 1,436 I joudent Lu
— 3.116 Fa'c:un'r Members Ny _rf; A

+ 1,587 International Researchers

Competitive Fields of Tohoku University

Life Sciences

Ir?;‘armation &
Communications
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2013

New Industry Creation Hatchery Center,
NICHe:

Partnership between Industry and University

NICHe Building,
Annex

NICHe Main Building  Fluctuation Free Facility *

Fluctuation Free Facility: FFF, Clean Rooms
for Innovative Semiconductor
Manufacturing System 5

Bl icreinAoBAYAMA Campus

< ASdresss
6-6-10 Acbe Aramak] Acbaku Sendal
Miyogi 900-B579 JAPAN

FluCTLATIOn Fres
Faility

About NICHe

Partnership between Industry and University
Established in 1998

Planning & Management of Collaborative Research
Projects to Provide Solutions for Industry & Society

20 Research Projects
JPY 2.9B Budget with 232 staff, including 156 Researchers,
as of Oct. 1%, 2013

NICHe Guideline for Projects
1, World Leading Research

2, Predetermined Period, 3 to 5 Years Typical

3, Needs Oriented & Large-Sized Project
with Industry & Government

4, External Funding

Missions of NICHe,

R&D and Industrialization
Advanced R&D to Create New Industry

Innovative R&D to Strengthen Key Industry
Leading - Edge R&D for Tohoku Univ. Start-Ups

Mlssnon ssion Proposal &

New Employment Opportunity
in Local community

Advanced Mobility System Research

Demonstration in Aobayama

Mlvagl Reconstruction Park

Contactless Power
Transmission

New Integrated Research at Tohoku Univ.

Innovation Tech. Research Group
toward Low-Carbon Society

Basic Research

Intelligent Information )
System Research Center, IIS
Applied Research

Next Generation Mobility System Research Group

Prototyping, Demonstration & Evaluation
mammmmu,m

Key Words
Low Carbon Emkalmf.eb.xﬂgwl.wm resistance, Friction, energy saving

1,
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Mobility in Aobayama New Campus,

Tohoku University
m 5 Cam

Aobayama New Campus,
Under Construction

S Sendai Subway Tozai I.Ine, Acbayama St.,
Under Construction

Aobayama New Campus & Subway Tozai Line
Up to 10 thousands Commuter, Only One Subway Station

No Transportation in New & Existing Aobayama Campus

Demonstration Area

Demonstration Phase

Campus Mall Zone, Aobayama New Campus &

Vehcle Develog t
~2015 FY > Aobayama, New Campus & East Zone g
Pilat Study 1 Determine the best way to the Mobility in Aobayama
L™
Pilot Study 2 Aobayama & K?wau:hi Stations and Other Campuses 12

@®NICHc
Subway Station:
As a Hub for Next Generation Mobility
-Bus, EV Sharii d ent
, Bike Sharing

'~ Co-creating Optimum Mobility with Community
Expenence of Advanced Moblhty

Contribution to Local Community

1, Miyagi Fukko, Reconstraction Park

2, Traffic Control, Safety, User-friendly

3, Evacuation at the time of disaster or Emergencies
4, Energy Supply in the Event of Electric Outage

Mlya%l Fukko, Reconstruction Park

Industry — University - - Government Collaboration Hub for
Regeneration of Local Industry from the Disaster, est. apr. 2012

Some of the Tsunami Exposed Buildings at SONY Sendai Tech. Center
are Rented to Local Industry, Government, Academic Institution etc.
Total Floor Space: 39,000m?, Free of Charge for 10 Years

Restoration Support ; Office, Factory, Warehouse etc. for Affected
Local Companies

Support Reconstruction Activity : Prototyping and Demonstration for
Industry — University - Government Collaboration

Established from the Cooperation of Miyagi Prefectural Government,
Sendai City, Tohoku Economic Federation & Tohoku Univ.

Prototype, Demonstration & Evaluation for Semiconductor, Next-
Generation Mobility, Robotics, etc. through Collaboration of Major/Local
Companies & Tohoku Univ.




Shared Use Large-Size Instruments Installed
Hub for Collaborative Research Activity for Next-

Generation Mobility in Devastated Area

| Shared Use | : METI |
Motion Driving
Capture Simulator
Rapid
Prototype
3D Printer
Prototyped EV
\__\_-':-ﬂ :
1# Floor, F40 Miyagi Fukko, Reconstruction Parlk

Autonomous Urban Traffic
by Small Size EV

Automated Next-Generation Mobility in Urban
and Tsunami Devastated Costal Area

Photo 1

Photo 2

EV for Energy Management;
Energy Combined with Mobility

Information of Battery
Consumption

Small Size EV for
Demonstration

R&D: Human Behavior Analysis at Advanced
Mobility

Simulator Development for Human Behavior Analysis in the time of Disaster
Investigation and Modeling of Mobility Capability of Elderly Citizens

Energy Mobility Vehicle, Definition : Vehicles lled by Energy M
e Personal EV or E-Bus

Elderly Drivers
e S0

m
=
&
=

-
Q
z
o
@
=
=
)
3
=
=
3
®
-]
3
=
=]
w
@
w
=
o

Buipnjoul faaung Ayjigedes Aanay uBwny

| For Disaster Prevention and Mitigation |

Should Evacuate on Foot, Some by Car
without Thinking, Others Have to by Car
-> Provide Optimum Information Through
Traffic Simulation and Earthquake Drills,

Assessment of Feeding Station and Road Construction for
Efficient Evacuation from Disaster

-> Contribution for Disaster Mitigation Town

Utilize EV and Large Amount of Secondary Battery in the
time of Disaster

-> Contribution to Optimum Distribution of Electricity

Power Supply to
Emergency Vehicles
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Hiroshi Matsuo

President

Micro Vehicle Lab. Ltd.

Micro Vehicle's Town 2013.11.28 MVL Matsuo

AHDE=D IO snre., Energy saving
S| CO2 reduction
BIG e R/ Aging isoclety
Personal mobility
E-scooter
E-wheel chair
Robot

Dr.Yata.” &EMIE
. Ind. Mater..” T4 #
ey Comersion fescarch Lab, KAl Vol.50, No.§, 2002

Micro VEHICLE LAB.

Li-ion Battery and New Style Vehicles

2013.11.28 MVL Matsuo

Micro VEHICLE LAB.
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Thomas Behling

Executive Director

CENTRA Technology, Inc.

Next Generation Vehicle
Control Concepts

How to Determine Which is Best:

Autonomous, Autonomous with V2V
Cooperation, or 12V Remotely Piloted Vehicles

1312004

Remotely Piloted Operations Are Practical
Where Traffic is Light

But Requires Expensive Human Control

Autonomous Vehicle Control with
Cooperation is a Good Alternative

4 Autonomous

Automated
Control |  Unmanned Military Roads -
Vehicles Platooning

Cooperative

Adaptive Cruise Adaptive Cruise
Degree of - assist Control Control
Autonomy Speed Adaptation Intersection
Movement Assist
Autonomous
Warning | Warning Lights and Cooperative
Systems Collision Warning
System -
None n of V2V C - High

Based Upon "Self Driving Cars: the Next Revolution” by KPMG LLP and the Center for
Automotive Research (CAR), 2013
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But Autonomous Control Systems Must
Deal with the Unexpected

* Control must be robust for individual vehicle and
for cooperating vehicles

* Single Vehicle example: if a ball were to roll into
the path of a vehicle, a driver would expect that a
child could follow. Car based sensors and
algorithms need to anticipate such events

* Multiple Vehicles (V2V) scenario: sensor failure
during vehicle cooperation scenario could lead to
“who do you trust?” issue

1312004 5

A Simple Example of Multiple Vehicle V2V:
Cars “A” and “B” Approach Intersection

* You are in Car A
= What is the protocol ?

How to Determine Best Concept

Start with customer/driver needs; examples:

* Reduce time that driver is engaged in commuting (car
acts like a train, giving driver time for other tasks)

* Add new time-saving functionality: operate car
autonomously to pick up and deliver passengers (a robot
chauffeur)

* Driverless city to city transport that provides a low stress
alternative to airplane/trains, freeing time for other tasks

Issues to be Worked
* What is the best form of vehicle control for these goals?
* How can effectiveness of control concepts be measured?
* What are the first steps that should be taken to answer
these questions?

13172004

Some First Steps

1. Assess utility of existing traffic models for their applicability to key driver needs
discussed above, e.g., do the models work only for freeway traffic—can they handle
dense urban traffic with pedestrians?

2, Inventory data seis that are available for freeway or dense urban traffic and assess
their utility for addressing driver needs

3. Break down three exemplar needs discussed above into journey segments that could

be modeled.

Identify gaps in models and data for simulating journey segments

Prepare work plan for data gathering and for model development to assess journey

segments, For example, existing data sets could be enhanced with observed data of

traffic in city neighborhoods.

Prioritize journey segments for simulation analysis

Use data and models to identify and assess various traffic scenarios for key journey

segments, (e.g., urban traffic at intersections with traffic lights and heavy rain).

8. Forthe rios, examine dri i ions or pedestri iverless

ions and relative of vehicle control systems (autonomous or
antonomous with some V2V or 12V coordination).
. Catalogue and create taxonomy for unique classes of vehicle interactions

10, Develop test scenarios for validating vehicle interactions, V2V and 12V

communication needs, safety, reliability, resilience under adverse conditions

oo

A

13172004 8
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Masato Hisatake

Visiting Professor

Tohoku University

C0O-CREATION = INNOVATION

Collaboration with Commitment
Coordination

Communication

Community

CAMBRIDGE HISTORY
A FEW DECADES MIGHT BE NEEDED

o 1969 Mott Report
© 1970 Cambridge Science Park(by Trinity College)
© 1978 Acorn

o 1985 “Cambridge Phenomenon™

o

1988 St John's Innovation Centre (by St John's College)
o 1990 ARM
o 1998 Amadeus Capital

o 2000 Plastic Logic °

CAMBRIDGE MODEL
BOTTOM-UP, LARGELY UNPLANNED

o “Constructive chaos —there is no one group that
‘organizes’ Cambridge. New initiatives are
continuously springing up —some succeed and some fail.

o This may be perceived as inefficient, but does result in

a highly entrepreneurial environment.” (Cambridge
TechnopoleReport (2008), p&)

o To realize an innovative culture is also another
innovation. (designed and/or evolved)

o Various initiatives are awaited, including further
empirical study.

ST.JONE’S INNOVATION CENTRE

o http://www.eeda.org.uk/destinationgrowth2009/speakers/46
l.asp

© Various support for tenants

o Very flexible terms and conditions

© Mr. David Gill managing director
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COMPANIES: TIME-SERIES MAP

Duy Components of Enlreprenaurial Eco-system
—
= Cmmrag ) S

(MR} Yupar Myint
The Role of Social Capital in Venture Creation in Cambridge

Entrepronvur Sulection
Alex van Someren
Chris Abell Hermann Hausar
Dankel Rosch Gearnld Avison Jlack Lang
Stephen Bunting Alan Munro Fobin Saxby
A Hopp:
Gordon Edge e -~

Alan Goodman

Andy Richards Dob Pettigrow David Clewvely
Chiia Eviina Richard Friend Andrew Dames
Mark Bodmar Sran Boland
Alan Bpooll o e seeintthow Bullock Waltar Harrion

(M) Yupar Myint
The Role of Social Capital in Venture Creation in Cambridge

HAUSER FORUM

o £8m donation (Dr. Hermann Hause
o £2m grant from EEDA, capital revenue swap
o West Cambridge site

o Gates Computer Lab, Cavendish, IfM...
o HQ for Cambridge Enterprise, pre-incubator
© Major seminar and lecture spaces; open café

o Vision of ‘open innovation’ leading player
© open January 2010, 5 year funding

o X-Forum °

Is THIS A “CHALLENGE” ?

o “Most of all, though, I think the challenge for
Cambridge is that

o there are so many events going on -you
list a tiny fraction -that one sim]iily
cannot attend even a substantia
fraction of them, regardless of interest.

© And for those actually doing innovation
g'ather than just talking about it), long

ours and great commitment are the

norm, and one doesn't go to non-
essential evening events when one is flat
out building tomorrow -one picks and
chooses very carefully indeed.”

(Dr Laura Janes, Cambridge TechnopoleBlog, 14 September 2009)

eommitment

Communication

:
Collabarntion
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Tsunemoto Kuriyagawa

Professor

Department of Mechanical Systems and Design, Graduate School of Engineering

Tohoku University

Future Technologies for
Functional Interface Creation

TOHOKU

Prof. Tsunemoto KURIYAGAWA

TOHOKU

.........

Generation of Functional Interface

Nano-Precision M? Processes

Tohoku University Powder Jet Deposition
Japan
TOHOKU TOHOKU
What is M4 ? Form Function
generation generation
Micro/Meso Mechanical Manufacturing
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Applications of nano-precision M* processes F,!,m
Frociaion Machining Lab., Tohoku Univ.

Uiniv:

3D-
Semiconductors

Glass Mold Press

FEM'simulation tolvisualize
strain distribution

cal Molding Die
Fal ted by Precision
lG nil

Profile analysis for~/ |
nonisothermal-molding |
o

o——

'_-',"LA B

Ultrasonic-assisted Machining

Mt ] i :
l Ult:ra_sorllc Electrolytic I
grinding :

Fli.;'ﬁ' uppl s ;v;l
Double Nozzle PJD Device

2, B 955

SPH Simulation
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Unique Process for
Film Deposition

Powder Jet Deposition

Material characteristics
Atmosphere

D..DEM °

Brittle fracture

Powder Jet Deposition

Alumina film deposition on glass substrate l-i-’l
LAB

Procision Machining Lab., Tahoku Uni

= 1 um
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Creating a functional interface Baas

Precision Machining Lab. Tohoka Unv.
1. Metal
- glectric circuit board, interconnection
- sensor Room temperature
Atmosphere pressure
2. Ceramic
= fuel cells, charging battery .
= large LD display for future generation .

* photocatalyst film

©
3. Diamond .

* low-friction sliding surface

- abrasion proof interface Ny 4 .
. . Low-melting materials
4. Bio-ceramics [H Plastic materials

* hydroxyapatite film coating
« artificial bore

Conclusions P

Precision Machining Lab. Tohoku Unfv.

Generation of Functional Interface

will induce a big potential in manufacturing.

*Nano-precision M* processes

have a big potential for generation of a functional
interface.

» Powder jet processes
have many unique and effective applications.

Thank you very much.

Tsunemoto Kuriyagawa, Dr.

Prafessor
Nano-Precision Mechanical Fabrication Lab
Department of Mechanical Syst: and Design

¥

Tohoku University

Tel: +81-22-795-6948
Fax: +81-22-785-7027
Aramaki Aoba 6-6-01, Acba-ku

Sendal 980-8579, Japan
hitp:/iwww.pm.mech.tohoku.ac.jp
ggLAB e-mail: tkuri@m tohoku.ac.jp
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Kazuhiro Kosuge

Professor

Department of Bioengineering and Robotics Graduate School of Engineering

Tohoku University

’fo‘v-i 3

& 3,0,
- P
xéa 1&}

2
Vpew ©

TOHOKU

My Ideas for Developing
Innovative Next Generation
Automobiles

Kazuhiro Kosuge
Department of Bioengineering and Robotics
Graduate School of Engineering
Tohoku University

Outline

3

TOHOKU

« Start with something different
* Innovative ideas through Systems Integration

* Environment

Partner Ballroom Dance Robot @

TOHOKU

Automobile Assembly Line {?ﬁ

« If a robot could provide the worker with necessary parts and
tools when he/she needs them, the worker could concentrate
on the assembly tasks.

* What the worker has to do is to assemble delivered parts using
delivered tools to accomplish the work.
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Evaluation Experiment

&

+:LRF1 | OHOKU
“iLmFz o

tii y for pi

king parts/
tools has been reduced. | &
The worker could finish his tasks earlier than the
work schedule.

The worker’s

Estimated result

Control of a Vehicle

Control of a Vehicle with a Large Side Slip Angle

Outline

&

TOHOKU

* Innovative ideas through Systems Integration

Systems Integration
%

Domain (@

Technical

Required Specifications/Services

Applications/ Services

Domain @ Domain @) Domain @

D Unit Technologies

Issues

SweysAg pajusLio
—uoneolddy /a01Aleg

suonepuno4

7

o
JST, CRDS, 2009, Modified by Kosuge, August, 2011

&

TOHOKU

Outline

* Environment

Why the Internet could
Have Evolved so much and Created
Innovations?

* The internet could
have evolved so far
because the internet
allows hackers to do
something different.

[GRATHAN ZITTRAIN

&
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Why the Global City has its Prosperity? @

TOHOKU

* Global cities have some space in
which different people could come
into and could do something
different.

For the Development of Innovative Next
Generation Automobiles

* We need a legal environment,
which encourages/allows us to do
experiments for the next
generation automobile.

* Innovation could happen in an
environment which has a similar
structure as the global city.

« Without the environment, which
allows us to do something
innovative, we could not have
innovative activities.

&

Conclusions @

TOHOKU

« Start with something different
* Innovative ideas through Systems Integration
* Legal environment

and a Passion
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Akihiro Isomura

Specially-appointed professor

New Industry Creation Hatchery Center

Tohoku University

My Idea for the Progress in Global / Local
Innovations for Next Generation Automobiles

Toholku Univ
1000cal % 10M
r 8

;

@

g

Fat Percentage of Total Energy Intake
F.
Number of Automobiles

@ Total Energy
Intake

Amount of Energy Intake

a
-3

Number of Automobiles and DM Patients in Japan and Energy Intake

Mo, 28, 2013

“My Idea for the Progress in Global/Local
Innovations for Next Generation Automobiles”

City Suburban  Intercity,  Distance
Highway

Urban
HPV: Human Powered Vehicle

Technology Required

]

Fo

Highly Efficient Internal combustion Engine
Motor Technology
Storage Devices Fun to Ride on

Light Weight Materials M’

Low / High Friction Technology etc

TOTAL ELEVATION: 1334m 160km=100mile/day

More Efficient Automobiles
Less Unnecessary Use of Automobiles by
using Efficient HPV

Stop Global Warming
Keep Winter Cool

Finish Area of VASA Loppet
Ski Race, Mora, Sweden
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Akira Hasegawa

Associate Professor

Department Chemical and Biological Engineering

Hachinohe National College of Technology

Worldwide Lenders Meeting on Global/Local i Next i
"My Iiea for the P in Clobal/Local I for Mt Ch ‘bils

Development of high-performance three-way catalyst using novel heat-resistant
alumina and improved ceria
Alkirn HASEGAWA?, Nobue NEJO?, Osamu OKADA?
"Hachinohe National College of Technology , * Renai Energy R h Co.

r':?dcmwym;?:{mmwmwduaum by Renaissance Energy Research Cowithe |

EEEETREIIIEI . < e of st ged under various cndions.
Fanbnghest muntance
. —
| ——
N e
1P Al d
EEETTT —
.
[ B
e a-phase nao a-phase

2 4 ] L (1
Calcination time / b S0 [ masste
Fig. Rel o b R Fig. Rel ” sio, -
of the heat- and i surface area of the alumina aged at 1000 °C
1200°C . for 24 hours under 10% steam atmosphere.

» We have in the: of heat: alumina by the co-precipitation
method. The heat-resistant alumina was no formation of the a-phase in a steam
atmosphere at 1000 *C.

+ Preparation of the three-way catalyst by

improved ceria and heat-resi alumina
greatly the amount of ceria and noble metal required
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Toshio Kato

Regional Cooperation Coordinator

Next Generation Automobiles / Miyagi Area

Waorldwide Leaders Meeting on Global/Local Innovations for Next
Generation Automobiles on Nov. 28, 2013 at Sendai International Center

“My Idea for the Progress in Global/Local
Innovations for Next Generation”

My Idea is: IP Bank

Toshio Kato
R 1 1 C ] C =13
B P
Next G ion A biles-Miyagi Prefecture

Intelligent Cosmos Research Institute
t-kato@icr-eq.co.jp

For Innovation, IP is inevitable.
+ Technology Revolution
+ Compete with Technology and take lead in
Industry; or
+ Widely spread Technology and grow Industry
+ Protect Technology in the form of “IP”

Evel;yone says “Yes, I understand IP is important for innovation
ut:

+ I need money to acquire a patent;

+ I need help in acquiring a patent;

+ I need help in obtaining a technology license or buying
technology; or

I need help in licensing or selling my technology
(invention/K.H./ patent application/patent).

“One-Stop Solution” for all of the
above, that is the “IP Bank”!

Nov. 28, 2013

+*

Toshio Kato®1CR 2

Idea of “IP Bank”

Acquire

Government

Private
Fund

Company B

Company ( Patent Firm

_ Obtain (w/w)
Technology
(License) Company D
/ T Transfer s
| Technology ) Law Firm
. (License) 4 (wiw)
Nov. 28, 2013 Toshio Kato®1CR 3

Thank you for listening!

Toshio Kato
t-kato@icr.-eq.co.jp

Nov. 28, 2013 Tashio Kato®1CR 4
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Masahiro Nishizawa

Associate Professor

New Industry Creation Hatchery Center

Tohoku University
m il Mext-generations advanced mobility m el

All devices should be made with organic materials.
My eternal theme as the researcher

"
LJ
The broken car is combustible garbage

Advanced car electronics leads safety driving

[Diaala\r makes dashboard see-tllrwsh.] | Head-up display navigation

Target information

for the innovation in Miyagi prefecture
The d ation industri

t to impr t tachral

in the local company
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Naoto Miyamoto

Associate Professor

New Industry Creation Hatchery Center

Tohoku University

My Idea for the Progress in Global/Local | for Next fon A bil

Audio Entertainment Device
in Self-Driving Cars

Naoto Miyamoto
Tohoku University

GAME CHANGER
THE DJ REDEFINED,

* Lost-time by traffic congestion in Sendai
—102.7 Million person=hour/year (20 min/person*day)

Autonomous Driving

* Lost-time becomes free-time
— Take a rest
— Chatting
[ — Entertainment & Hobby © |
— Working...

Since space is limited, device size must
be compact and easy-to-use.

Sales  Promotion Marketing  Advertisement

.monsterproducts.com/godj/

FAUDIO
TOHOKU UNIVERSITY ’
Semiconductor  Digital Circuit

Audio

Software Design

Our Product Features and Goal

Real-time BPM analysis
Various effects

Digital cross-fader
Autonomous DJ playback

Promotion videos and demo movies
are available at
http://www.monsterproducts.com/godj/

We hope we create a novel audio entertainment
equipment for the next generation autonomous
vehicles.
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Yuui Yokota

Associate Professor

Research Laboratory on Advanced Cristal Engineering in IMR and NICHe

Tohoku University

asoline automobile is expected to
(NISSAN green program)

To achieve the goal of CO; reduction, rapid-acting

CO; reduction technology is needed as intermediate
technology.

More than 40

In the lean-burn system using the oxyg
combustion rate is insufficient.

N

98- g
Direct sensing of the torque oscillation in the : |
engine section using the combustion sensor. "
* Improvement of combustion rate ; -

* Reduction of emission amount of NO,

\ 5 I
151 -] *

| Improvement of fuel efficiency : MIT ~10%, AIT ~4%

Fusl

Estimation of CO, reduction by combustion sensor

= By combustion sensor, combustion rate is AWBPICHSCo2N MR
expected to be improved ~4% in the case of

AT car and ~10% in MT car.

(average’: 7%)

= In 2020, 80% automobile is expected to be still

the gasoline car.

O ANNEET
AWIBrNBE6. 5%
(BHZHD16. 9%)
O RAAREE
WWEMn34. 5%
(BEZEDE, TH)

| Report by AIM Project Team(2012) |

B, v ewm |
- A unt of CO, bile for n D90 v
transportation is 20 million tons / year (2008) A i
If 20% automobile in Japan will equip
the combustion sensor,
. M. for achi of 2020 medium target
20 million t x 7% x 20% x 80% Setion Measiie | Rsduction
= 2.3 million tons
Next-generation
Amount of CO, reduction Trans-  Vehicle « Improve 2.1 million t

by combustion sensor
2.3 million t-CO, / year

portation Combustion rate
Traffic stream 1.6 million t

Report by MET] |

Development of novel durable spark plu
By decreasing the anti-inflammatory action in the spark plug,
flame kernel (failure of ignition) can be prevented.
Iridium-type alloy plug

Good resistance to expendability
= Thin alloy plug can be used.

— Nickel-type alloy plug

Bad resistance to expendabil : 5id
= Thick aitoy mumsdl? However, their workability is

bad and the cost is high.

Flame Nickel-type
kernel alloy

4 ™
Necessity of development about low cost manufacturing

technology of combustion sensor and thin Iridium-type alloy
- ¥
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Shiro Takahashi
Chairman
Business and Commodity Promotional Committee

Next Generation Automobiles / Miyagi Area

Cooperative Management System that the Aegional Industry

Development Project in Progress

Chaieman of the Busisess and
Chairman of the Busines and MmetsToszor ‘Shirg Takahashi
RiEXEOMESRERTERMOIES P ERE R tam—nnwm}g
W TEEMERL AFLA P —— 1. Development of an Engine during the Shale Gas Age
i L Low-Fuel Consumption, No pollution
Al the universities in Japan University 1. Lr—AHAMROI DL MR
and und Multiple L Innovational Change of 31 8
the world work in close e the small to medium %, s -
cooperition with each evbier anomEE Cirauic ‘Getting out of the Si, SiC substrate  High Pressure Resistant, High Tempersture Restraint, High Reliability
pie £ Ll RRPIEROEE 2 BMWAYT7A7RE BUAT—BRET/ AN
DEFEROAN J:_ . U RNSCBE  REE. RAMM. HENHTE
challarighs foc Ngher Bercowh I 3, f Visual Analysis  the internal change phenamenan for the lithium ion
rechargeable battery
Ao s P EROBE HEM Analyzing without the cell in quality
Confirm with BORNISNBY DL, CHRTEOA SRETPSL ww.ﬁ-y:anmnmmﬁam,zum
cooperative supporters
and the SMB inside the + R Presidents of SMAs are EARERLTRET. Bl & NOXE0E
laboratories l 77 T | o el
Persuade the ness operations.
s point of wew Many Venture Companies ik A Yt 4, WﬁquﬁhﬁmlWﬂ:‘:ﬁdh .
Regional Industry Fo—r LB REHEER ShE R R _ _
Promotion ALFr—f RS g S 4§t bz ok b o
AMEREL DN ER e specd Tom the devel = m“m“ MREN 10 EESHERLS. BUL
HERRAEANTHIE comimodiication i aken very seriously. RURNE - tiess Mirror Surface Coating System
5 55
SroEaCRuER BROCHRIE. SALETOAL—FTA ' B B R A KT L
Chaireman of the Busness snd
Promaotional
Business Roadmap bt
— K7 FBREHALRAERAR
BEEo—F2vS e
{the Longest Schedule)
|liz#*)=-n.}

Basic Research,
Evaluation,
Patent
Applications

Mass Production | Product

Project
d Trial ian

Protatype

Power Semiconductor 2 2013 004 2004 2015 2014 015 2015 2015
Backlight Unit 4. Start  Complete Start Complete Start  Comglete Start  Start
Multi-Fuel Engine 1. 3 014 2014 016 2016 2017 2007 07

) Apr. May  Ape, May  Jun. Jan, Feb,  Apr
Coating System 5. Start  Complete Start Complete Start  Complete Start Start

2014F4 A LYERBREME RIS L F DT BETEE
llﬁﬁﬁ*b“ﬂiil*!ﬂﬂl\&!ww

From Apsil 2014, will nton
the job training

From the Mass Production Trial, there will be a training of local assembling
planned SMBs.
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Tsugio Sato

Institute of Multidisciplinary Research for Advanced Materials

Professor

Tohoku University

Automotive three-way catalysts (TWCs)

Energy / eV
b ubulbubad

Oxygen release energy of
metal ion doped SnO,

‘VASP ver. 5.2: Density
functional theory (DFT)

0 énwhl'mz'naéaa?aénah&
0SC fumol-0

'0SC of various samples calcined at
1000°C for 20h

%

%

w0 504

L 3 004

o4 704

o 604

=04 504

404 40

4 2] _..‘w
=] 204 i

104 W04

k- LAEQEIEME N z!n & kb
o .

o] : - exhibited
] llent TWCs p

e superior to Ce0,/Pd/y-AlLO, and
=] Ce.52ro.50,/Pdi-AlL0,

40,

w04

n

18 n 1 d- s
-ndnﬁnsndndpcdoahnn Automotive’s Catalysts
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Parasuraman Selvam

Professor
National Centre for Catalysis Research and Department of Chemistry

Indian Institute of Technology-Madras, Chennai 600 036, India

Tﬁotocata@tic Oxidation . s nianis

ol " f ; i A e e e e
3\ |
|
084 |
|
st . .
E.10
06 s 1 1 %
g' i ‘.‘ y ' .
C i . . .
04 N
[ o g o ,
PHAM NO G DR DR NEE
¥ Vi s}
UV sorce
004 )
) T T T T T T
- — o I » 30 L] 5 0
N.D. Zalinsky Instiule of Organic Chamisiry ,
3 a 5 Iﬂ\u:mﬂcagya:;cmm_ Moscow Time (min)
gh National Contre fow
Catalysis Research Ph Iyt of 4 | over TiO,-P123: calcined at 350° C (m);
: 450°C (w); 550° C (A): 650° C (W ); 750" C (#); Commercial TiO, — Degussa P25 (), Rutile (*)

tntlin, Institute of Techwolsgy - Madras, Chennal

‘Pﬁatacatafyﬁc Reduction of €Oz with H0 over Titania

el EZEA Methanol
1000 - 1] = Mothane L 20
3
5 800 i
- 4 L1s 8
£l : =
= 6004 2
‘!; -
= - 10
.-6 400 4 (L] 1w $X ) i
E 0 (degree)
= L 5
= 200 B
04— : z e 0
Meso. TIO, DegussaP25  Hombikat Rutile

Uv-100
Catalyst

U, MCK-41

L] L] i (] 200
Time of wradiation {min.)
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PHOTOCATAINTIC WATER SPLITTING/ | HYDROGEN STORAGE v MESOPOROUS CARBONS

HYDROGEN PRODUCATION - =
g F 28

1204 o Pt/ TiOy(P-123) A E; 15 §
—¥— P/ HTIONP-123) £ B
100 —8—TiOy(P-123) o s 15
—8— H-TiO,(P-123) g 0

80 4 * 05 §
= fﬂé

ol

H, Evolved (mmol/g)
£ 3

L PLIACMK:D

100 T T T T T
2 “Reaction conditions:
804
e glycerol = 0.3 M,
£ 704 glyvcerol/Au=
- 500 mol/maol,
g 60 GlycerolNaOH =
© 4 molfmol,
3 504
ﬂ_ 404 water = 10 ml,
g T=60°C,
S 301 PO, =7 atm,
f=5h
204 Average crysiallivesize | Pu/a, Prosstens/ | Cwrrent demsiy | Curvent dessity
20wt PROMK-Y fwm) ICPARS Ay imASmg Pr) L /L,
104 xkn | TEM i -
Fars-formaklehyde ] i3 Vaz 20 ) 153 L3}
0 i é é |IU |I2 14 Ethy bese Ghyeol 55 [ 190 T8 43 165 076
Sodim horoby dride an 0 39 185 40 157 157
d (nm) Hydrogen s 08 19 03 1 104 155
P, Satvam, UT-Macrms Fuel Cell Electrode Materials

Natiowal Cewtre for Catalysis Research,
Indian institute of Technology - Madras, Chennal, India

N.D. Zelinsky Institute of Organic C istry Russian y of Sci , Russia 1o ’ ’ -
g 80
2 a0
Environmental catalysis g i
i g 2 4 n
| —_
1 1 1 : ol '
L T . 170 0 0 o
DeNO, and Hydrocarbon Temperature ('C) Temperatare ('C)
related abatement
processes Temperature conditions for NO conversion on Rh, Ir, Pd, and Pt catalysts.
. Catalysts Activation energy NO conversion
i;c' mesllysls SIt'.:F'd, MniCeZr, NO* dissociation (kcal/mol)  25% 50% 100%
oxide catalysts RhMCM-41 66 146°C  164°C 210°C
(Ce—ountalLyi?'l ) IrMCM-41 7.7 163°C 174°C 198°C
% ). PdMCM-41 9.0 188°C 198-C 240°C
CombiCats PMCM-41 130 205°C  220°C 270°C
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Hyd rocarbon abatement

Particle size effect Influence of HC

structure

Support effect + parlicle
size effect

Cimrprios ul CH, o

NH,-DeNO, performance of
Fe-Beta zeolite and the composites
Fe(MnMCM-48 with different SiFe ratio.

Non-Noble Metal Catalysts.

HO,

g§488582838

ol s, pyem
E 8

00

Dresentutivg

Partl: ORDERED
NANOPOROUS

MATERIALS

Part |l : SHAPE & SIZE
CONTROLLED
NANOMATERIALS

Part lll : NANOSIZED
METAL-SUPPORTED
MESOPOROUS SYSTEMS

PartIV: SOME APPLICATIONS

ORDERED
NANOPOROUS
MATERIALS

micropone

) AT ORDERED NANOPOROUS MATERIALS,
WULZBULAL 512 W25 I

which act as sieves in the molecular level

CLASSIFICATION
< 2nm Micropare
2-50nm Mesopare
> 50 nm Macropare

Tt
/ Metal Oxides
£ 0,0,

€e0,,210,),
CARBON

Small size
Medium size

Large size

— 204 —




ALS Catw
2013, 3, 118132

Pd (100)

coO—: —£ > (CH:0CO):

| Pd (111) T.
+o e

2-3nm Pd (111)

fods,
and ectaheden. Blos, red. yelow, and gresn sloms
represent edgeveriex. (100) site, (110) sits, and {117)
site, respectively,

Putiished in: Danmeng Shoai, Dorell €. McCalman: Jong Kecn Chos: John L Stapley, Willam F. Schnader, Charies J. Werdy ACS
Catal Aricle ASAP

SIZE- & SHAPE CONTROLLED
NANOMATERIALS

TEM micrographs of (a ) NCCR-
56; (b) AWNCCR-36; (¢) Particle
size distribution of Au /INCCR-56.

6

P. Setvam, WT-Madrm I

3 4 5
Panicle size (nm)

E ) 56 7 8
Particle size (nm)

(a) TEM image of the 1 wi% AwAC, (b) HRTEM of single particle,
(€) SAED of Au, (d) particle size distribution

P. Sebvam, IIT-Madras I

i ‘, 0y il ) Al Suzuki
- = . Parasuraman Selvam
Metal-Support - : Mark Williams
Interaction Ce0, Kenji Inaba
surface Ryuji Miura
Rhgy ;.‘f"u'r '_1 Nozomu Hatakeyama
oty Akira Miyamoto
G
CeO(11 &0
1)
+0.1

i
Charge

8

&%

TOHOKU

whirETY

Before interaction  After interaction

@ INCIHFIE
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