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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

— 151 —



[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” :
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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
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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
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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
magm

€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 -
-

— 176 —




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

— 177 —




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.

— 182 —




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

— 183 —




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
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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
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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
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