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Behnia
The Global COE’s focus is not so much for a particular research field, it’s on education 
and research training and I think that this is very important that this is recognized and 
I do appreciate the comments and questions from my colleagues.  



 

I want to make a couple of comments. The first comment is on the fact that you have 
extended your internship from three months to six months is a very, very positive move.   
And that’s an excellent, perhaps, change to how you worked on your internships before.  
 
The second point is the importance of the ICFD conferences. I think I’m probably the 
only person among this committee members who attended the ICFD last year. In fact, I 
attended everyone of those ICFD conferences.  Those conferences I believe, are very 
important.  In particular for younger researchers, PhD and Masters students.  And in 
fact the younger aspect of these conferences, was perhaps the best aspect of the 
conference.  And I would like to make a suggestion here, and that is perhaps since the 
focus of the GCOE is education, there should be a special session on education for 
students.  I know we run a special education in terms of different partners talking 
about their institutions, I think what is lacking is that students don’t know enough 
about the education system in different countries.  We all teach the same things, we all 
more or less graduate PhD students in the same ways.  But how we do it is very 
different, and we have to remember that we are training the next generation of 
academics.  The education system in the future or next generation will know so much 
about the other systems, that everybody will take the best of each one of their countries 
and each education system and perhaps develop them in their own country.  So I think 
that’s very important.   
 
In that context, double-degree program is very important, and we need to move forward.  
Considering the length of GCOE, and that a PhD takes three to four years for the thesis,   
we must accelerate the process. 
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Behnia  

My first question is about the implementation of the Double-Degree Program.  
Considering the length of GCOE and that a PhD takes three to four years, we must 
accelerate the process. 

The second question is on, how to evaluate the outcomes and the success of GCOE.  
Is it possible to have a set of key performance indicators?  For example, number of 
publications, or, number of internships etc. 
 

 
About the Double-Degree Program, Professor Takagi will comment later. 

As for evaluation of outcomes of our GCOE, we may need to generate a certain 
methodology.  It would not be adequate to compare the performance of each GCOE 
directly, by just numbers of publications and citations. 

But we need to show up our achievement in some way.  We will keep studying on 
that. 
 

 
Thank you very much for your suggestion, Professor Behnia.  In short, what I 

would like to coment on the Double-Degree Program is, that I think we shall start from 
with some, limited numbers of students, a few numbers of excellent students.  And now 
we are thinking to reach some kind of agreements with a few institutions. 
 

 
10

Hot
 

 
 

21COE



 

 

 
 



 

 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 

 

 

 



 



 



 



 



 



 



 



 



 

.

2

ICFD

1.

30

/

GCOE
2.Parallel Academic Session

4
GCOE 4

3



 

2. ELyT
, INSA-Lyon, ECL, CNRS

Associated International Laboratory (LIA)
(

ECL INSA-Lyon

Core to core

GCOEs

BIO

ENERGYMICRO & NANO

FLOW TRIBOLOGY

Planet Jo int Lab
For  fulfilling social  

requirements

Individual 
several 

col laborations

’08 4th J-F Joint Seminar
’07 3rd J-F Joint Seminar

’06 2nd J-F Joint Seminar

’05 1st J-F Joint Seminar
04-07 IRCP

’04 Agreement of Univ. Level
’02 Liaison Office 4

5

(@neuIST )

EU
6

(@neurIST)

MIT

AIX-
Marseille

ICT
5

20 3 :
1. The Design of Conductivity and Contact Surface: DECO laboratory

:
2. Development  of Design Exploration Method for Real-World Design    

Problem by International Collaborations
3. Measurement of Radiative Properties in Micro-Nano

Structure

3.
FLOWJOY

6

2.日仏ジョイントラボラトリー（ELyT）の支援
東北大学, INSA-Lyon, ECL, CNRSの
Associated International Laboratory (LIA)
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“If it ain’t recordable, it ain’t science.”

Thomas A. DeFanti (Univ. Illinois at Chicago)
ACM SIGGRAPH ‘88 Panel on Hardware Manufactures
to Produce “legit NTSC video” output.

ViSC ACM SIGGRAPH+NSF,1987
CAVE

pedigree

provenance
?

2009/2/27 5

TFI-AS/V TransdiscplinaryFluid Integration-
Archive System/Visualization

TFI-AS/V

2009/2/27 6

2009 3

TFI-AS/Vライフサイクル

オントロジーベース
初期可視化設計支援

リポジトリ参照

半自動可視化
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A technique to measure the anisotropic diffusion properties of biological 
tissues
The anisotropic diffusion of water within the white matter of human brain 
follows the direction of a nerve axon
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second order matrix
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DBT: Diffusion process (CPU)

9

z,y,xuz,y,x
t

z,y,xu
T

T T

t
zyxuzyxuzyxu T

TT
,,,,,,1

Diffusion

DBT

2 n

1

1. Acquire diffusion tensors from DWI 
2. Specify region of white matter from DWI with high FAs
3. Place random dot noise on the region
4. Smear the noise texture by numerically solving the diffusion  

equation:
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DBT= Diffusion-Based Tractography (2006)

DBT: Diffusion process (CPU)
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DBT = Diffusion-Based Tractography (2006)



 

DBT: Volume rendering

• Realtime rendering of
3D textures on GPU
– Image superimposition
– o(n3) o(n)

10

* Barycentric transfer function
* Color:  cl , cp , cs

* Opacity : FA

cs = 1.0

cp= 1.0cl = 1.0

cl = 0.1

cp= 0.4

2009/2/27

Side view

GPGPU General Purpose 
computation on GPU
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Random 
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Empirical evaluation

12

iterations 30 60 90

Diffusion(CPU) 9.73s 19.5s 27.8s

Diffusion(GPU) 1.23s 1.69s 1.72s

Diffusion(CPU)+Rendering(GPU) 10.3s 20.4s 28.6s

Diffusion(GPU)+Rendering(GPU) 1.47s 1.88s 2.05s

30 iterations 60 iterations 90 iterations

The GPU version is ten times faster than the CPU version

2009/2/27

• Input data
– DT-MRI volume dataset
– Data size: 256 256 30

• Environment
– Dell XPS M1710
– OS:Windows Vista Business
– CPU: Intel Core2 2.0GHz
– RAM :2GB
– GPU:NVIDIA GeForce

Go 7950 GTX
– Language: C++, OpenGL, Cg

GPGPU（General Purpose 
computation on GPU）

情報流動融合分野 11
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Realtime tensor exploration
with haptization

2009/2/27

DBT Texture: local connection of fiber tracts
3D force/torques: fiber direction + diffusion status RWS@AFIRC
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(Metal-containing DLC ; Me-DLC)
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6 Optical microscope images and tribo-test results of Ir-DLC 
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Assimilation Experiment of Lidar Measurements for Wake Turbulence 
Journal of Fluid Science and Technology, Vol.3, No.4, pp.512-518, (2008.6).  
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Measurement of Aircraft Wake Vortices Using Doppler LIDAR 
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Knowledge Discovery for Flyback-Booster Aerodynamic Wing Design Using Data Mining 
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" Passive/Active Control of Cavity Noise" 
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   " Effect of External Local Disturbances on the Transition of a Flat- late Boundary Layer" 
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   " Feedforward Control of Instability Waves in a Transitional Boundary Layer" 
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   " Prediction of Flow Instability Including a Non inear Effect" 
5.  
   " New Index of Flow Instability Based on Vorticity Distribution" 
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"Numerical Study of Sound Generation by Vortex Ring Collision" 
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   " Study of Novel Lagrangian Numerical Method Using Dipoles for Incompressible Flows" 
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   " Study of Implicit LES for Compressible Turbulent Flows Using Weighted Compact 

Nonlinear Scheme" 
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   " Experimental Study of Scalar Structure in a Supersonic Turbulen  Mixing Flowfield Using Acetone PLIF" 
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" Experimental Study on Hypervelocity Impact Phenomena at Low Temperatures in 
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Environmental Technologies for Sonic Boom Mitigation in Eco-Efficient Supersonic Transport Design 
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Experimental Study of Scalar Structure in a Supersonic Turbulen  Mixing Flowfield Using Acetone PLIF 
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3.  
Numerical Study of Laser-Generated Unsteady Plasma in Propulsion and Flow Control Technique (

)  
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Feedforward Control of Instability Waves in a Transitional Boundary Layer(
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1. T. Hyakutake, I Okura, K. Asai, H. Nishide, ”Dual-mode oxygen-sensing based on oxygen-adduct formation 
at cobaltporphyrin-polymer and luminescence quenching of pyrene: an optical oxygen sensor for a practical 
atomospheric pressure,” J. Mater. Chem., 18, 917-922 (2008)  

2. H. Nagai, R. Naraoka, K. Sawada, and K. Asai, “Pressure-Sensitive Paint Measurement of Pressure 
Distribution in a Supersonic Micronozzle”, AIAA Journal, Vol. 46, No. 1, January (2008) 215-222 

3. J. Gregory, A. Asai, M. Kamada, T. Liu and J. Sullivan, “A review of pressure sensitive paints in hypersonic 
and unsteady flows,” Journal of Aerospace Engineering, Vol. 222, Part G, pp. 249-290 (2008)  

4. H. Nagai, S. Ohmi, K. Asai, K. Nakakita, “Effect of Temperature-Sensitive Paint Thickness on Global Heat 



 

Transfer Measurement in Hypersonic Flow”, Journal of Thermophysics and Heat Transfer, Vol. 22, No. 3, 
pp373-381, (2008) 
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7. HA, S. , NAGAI, H., ASAI, K., NAKAKITA, K. and TSUBOI, N.,“Visualization of the heat flux distribution 
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Aerospace Engineering pp.333-339 Nov. 20, 2008 

8. TAKAGAKI, M., NAGAI, H. and ASAI, K., “An experimental study of plasma actuator performance in 
martian atmospher” Fifth International Conference on Flow Dynamics, 8-12, September 17-19, 2008, Sendai 
Excel Hotel Tokyu, Sendai, Japan. 

9. ANYOJI, M., NAGAI, H. and ASAI, K., “Design and construction of Mars Wind Tunnel for simulating 
atmospheric flight on Mars” Fifth International Conference on Flow Dynamics, 8-27, September 17-19, 2008, 
Sendai Excel Hotel Tokyu, Sendai, Japan. 

10. YORITA, D., NAGAI, H. and ASAI, K., “PSP measurement of the leeward-side pressure distribution of a 
simplified car model in yaw” Fifth International Conference on Flow Dynamics, 8-30, September 17-19, 2008, 
Sendai Excel Hotel Tokyu, Sendai, Japan. 
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NASTRAN AGRAD-B
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Study of Implicit LES for Compressible Turbulent Flows Using Weighted Compact Nonlinear 



 

Scheme ( LES )  
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Numerical Study of Standing Accretion Shock Instability in Core-Collapse Supernovae (  
)  

3.   
Study of High-Order Unstructured Grid Method for Aerodynamic Simulation Using Spectral  
Volume Discretization (  

)  
4.   

Study of novel Lagrangian numerical method using dipoles for incompressible flows (  
)  

1.   
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Numerical Study of Laser-Generated Unsteady Plasma in Propulsion and Flow Control  

Technique (  
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2.   
Study of Large Scale Simulation for Unsteady Flows (  
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2.   
 

3.   
 

4.   
Prediction of Flow Instability Including a Non inear Effect( )  

1. Hiroshi Osawa, Shingo Matsuyama, Naofumi Ohnishi, Michiko Furudate, and Keisuke Sawada 
Numerical Computation of Radiative Heating Environment for Huygens Probe Entry Flight 
Journal of Thermophysics and Heat Transfer, Vol. 22, No. 2, April-June, 2008, pp. 140-149.  

2. Wakana Iwakami, Kei Kotake, Nofumi Ohnishi, Shoichi Yamada and Keisuke Sawada 
Three-Dimensional Simulations of Standing Accretion Shock Instability in Core-Collapse Supernovae 
Astrophysical Journal, Vol. 678, pp. 1207-1222, 2008. 

3. Wakana Iwakami, Naofumi Ohnishi, Kei Kotake, Shoichi Yamada and Keisuke Sawada 
Numerical Methods for Three-Dimensional Analysis of Shock Instability in Supernova Cores 
Journal of Physics: Conference Series, Vol. 112, 042021, 2008.  

4. Yousuke Ogino, Naofumi Ohnishi and Keisuke Sawada 
Numerical Study of Laser-Induced Blast Wave Coupled with Unsteady Ionization Processes 
Journal of Physics: Conference Series, Vol. 112, 042019, 2008.  
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RANS Simulation Over JAXA High-Lift Configuration Model Using Spectral Volume Method 
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Study of Nitrogen Recombination Coefficient for SiC Material Surface 
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Computational Simulation of Local Impulse Generation in Intense Laser-Solid Interaction 
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Three Dimensional Calculation of Hypersonic Flowfield Over Atmospheric Entry Body 
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Implicit LES of Compressible Turbulent Flow Over a Backward-Facing Step 
AIAA Paper 2008-6579, 2008.  
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1. H. Hashizume K. Yuki, N. Seto, A. Sagara 
Feasibility Study for Flibe TBM based on Thermofluid Analysis TOFE-18th,  
September, 2008, San Francisco,(Fusion Science and Technology, to be published) 

2. Kazuhisa Yuki, Masumi Okumura, Hidetoshi Hashizume, Saburo Toda, Neil B. Morley, Akio 
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Flow visualization and heat transfer characteristics for sphere-packed pipes,  
Journal of Thermophysics and Heat Transfer, Vol. 22, No. 4, pp. 638-648, 2008. 

3. Kazuhiro Yoshida, Yuki Kazuhisa, Hidetoshi Hashizume, Saburo Toda,  
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16th International Conference on Nuclear Engineering ICONE16, 2008. 

4. Keisuke MONIWA, Satoshi ITO, Kazuhisa YUKI, Hidetoshi HASHIZUME,    Research of 
cooling technique using liquid nitrogen and metal porous media,  
International Cryogenic Engineering Conference 22, WE-C2-C03, 2008. 
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Proceedings of the 7th International Topical Meeting on Nuclear Reactor Thermal Hydraulics, 
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Proceedings of the 7th International Topical Meeting on Nuclear Reactor Thermal Hydraulics, 
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Matched refractive-index PIV measurement of complex flow structure in a two-dimensional dual 
elbow,  
Proceedings of the 7th International Topical Meeting on Nuclear Reactor Thermal Hydraulics, 



 

Operation and Safety NUTHOS-7, paper-no. 366, 2008. 
8. Nao Seto, Kazuhisa Yuki, Hidetoshi Hashizume, Akio Sagara,  

Heat transfer enhancement in sphere-packed pipes under high Reynolds number conditions, 
Fusion Engineering and Design, Volume 83, Issues 7-9, December 2008, Pages 1102-1107. 

9. Akira Matsui, Kazuhisa Yuki, Hidetoshi Hashizume,  
Dependence of heat transfer coefficient on porous structure in porous media,  
Proceedings of 2008 ASME Summer Heat Transfer Conference, Paper-no. 56275, 2008 
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Distinct Element Modeling for Hydraulic Fracturing 
Proc. of the 5th International Conference on Flow Dynamics, pp.OS4-6_1-OS4-6_2, 2008.  
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Fig.1. Simulation systems for the steady thermal energy 
transfer in the directions of (A) along and (B) normal to 
the bilayer plane. 

 
Fig.2. Schematic of a simulation system. 
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(Takeoff and landing) 
Fig. 1  Conceptual drawing of the 
boomless supersonic biplane MISORA. 
Cruise Mach number is assumed to be M  = 
1.7 for supersonic level flight. 

Fig. 2  Comparison of the drag 
characteristics. The solid line represents the 
HLD-3, while the dotted line shows the 
Busemann biplane. In both cases, when 
accelerating, Cd follows curves A and C. 
When decelerating, Cd follows curves B and 
D. In addition, the dashed line shows the 
baseline diamond airfoil. The diamond 
symbol indicates the design point at Mach 
number M  = 1.7. 
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Fig. 3  Global distribution maps of variations in 
sonic boom intensity throughout the world for four 
seasons north of 60S. In both figures, the contours 
represent the differences in sonic boom intensity 
between the value for each observation point and 
that of the standard atmosphere. The contour 
interval is 0.025. 
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My theme in doctoral program I’m studying is entitled as “Development of a prediction system of catheter 
tracking for endovascular treatments”. And thus, my considerable efforts have been forced on training to make 
in-vitro artery models representing human blood vessel with Poly(vinyl alcohol) Hydro-gel for almost half a year. 
Substantial research on PVA-H has already been performed, and has yielded many useful results. There are several 
methods to promote gelation of PVA. Especially, useful modality is called low-temperature crystallization reported 
by Hyon et al. to obtain PVA-H with good transparency and good mechanical properties as a biomodeling. 

Gelation of PVA-H and Lost wax Technique 
  Poly (vinyl alcohol) (PVA) (JAPAN VAM & POVAL CO., LTD., Japan) was added into a dimethyl sulfoxide 
(DMSO) (Toray Fine Chemicals Co., Ltd., Japan) / H2O (80/20, w/w). After stirred for 2 hours at 100 °C, the PVA 
solution cast into an acrylic box with the mold to make a PVA-H box model of a realistic geometry and cross 
geometry shown as Figure 2(a) and (b) described in the following session. Two different models were used for the 
catheter tracking. These PVAs was maintained at -30 °C for 24 hours to promote PVA crystallization. After 
gelation, the mold material was removed using water like a lost-wax technique. 
 

              
(a)                                                (b) 

Fig. 2 (a) Acrylic resin with a cross geometry mold (b) Acrylic resin with a realistic geometry mold 
 

Tubular Model with Realistic Geometry 
A tubular model with a realistic geometry made of PVA-H was constructed. At first, an original geometry based 

on a silicone model (ELASTRAT Sali, Switzerland) acquired using a rotational angiography. The silicone model of 
the cerebral vasculature was set in a conventional angiography with rotational data acquisition. Three-dimensional 
angiography was performed on a biplane C-arc unit (BV 3000; Philips Medical Systems, the Netherlands). The 
intra-arterial bolus injection of contrast material was performed selectively for the artery of interest by hand. The 
rotational run was then transferred to the angiography workstation (INTEGRIS 3D-RA, Philips Medical System) 
and a 3-D reconstruction was performed. The 3-D geometry was transferred to a shape made of gypsum, and PVA 
solution painted on the model. After gelation, the gypsum materials were removed as a lost-wax technique. 

 
Cross model for tracking System and Motion Capture of Catheter 

A model with a cross branch was constructed using Magics software (Magics RP 8.5; Materialise, Leuven, 
Belgium) shown as Figure 3(a). The diameter of main artery was 4 mm as a mean of intracranial artery. A zebra 
pattern (2 mm distance and 2 mm thickness) was painted on a catheter (Micro Catheter; Cat.No.E102-130S1, GMA 
Co., Ltd., Japan) using an oily marker pen (MO-120-MC-BK, Zebra, Japan) shown as Figure 3(b). The catheter 
was inserted into circulation system made of resin with a sheath as Figure 3(c) and was moved by hand slowly and 
the motion was recorded by digital camera (Canon PowerShot G9, Japan). 

   1
 

Development of a prediction system of catheter tracking for 
endovascular treatments 



 

                        
(a)                              (b)                              (c) 

Fig. 3 (a) Cross model for tracking system  (b) Catheter with zebra pattern for motion capture  (c) Circulation 
system for tracking motion of catheter 
 

Figure 4(a) shows the photograph of the catheter in artery with a cross geometry. The catheter can be inserted into 
the artery smoothly. PVA-H as shown as Figure 4(b) is transparent and sufficient to observe the catheter zebra 
patterns. The artery is soft and can be moved by force of the catheter. 

 

                  
                          (a)                                             (b) 

Fig. 4 (a) Micro catheter in PVA-H model with a cross geometry (b) Cross typed of PVA-H model 

1. AFI/TFI 2008, Development for Catheter Motion Tracking System for using Poly (vinyl alcohol) Hydro-gel 
Biomodel, Poster, December 19-20 2008  

2. COE   
9 , Development of an In-vitro Tracking System for Catheter Motion, Poster, March 

27-28 2009 
 

1. AP biomech 2009 conference, Study on a Catheter Movement with Poly (vinyl alcohol) hydrogel for the 
Development In-vitro Tracking system, Oral, April 15-17 2009 
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Lai Chenguang

Diffuser, as one of the important factors influencing under floor floor flows and wakes, as well as its easiness 
and economy of deformation comparing with other underbody components, is worth to take a more elaborate study. 
In last year, wind tunnel experiment and CFD was employed to research the trends of aerodynamic coefficients on 
different diffuser angles of passenger vehicle. A 1/8 simplified passenger vehicle model with three changeable 
ground clearance and a more complicated full scale model were used for wind tunnel experiment and CFD research, 
respectively. And separate analyses were carried out on these two models based on experiment and CFD date and 
pressure distribution diagrams. Moreover, Influence degree coefficient was employed to evaluate the influence 
degree of aerodynamic coefficients on diffuser angel. By comparing experiment analysis results with CFD analysis 
results, trends of CD and CL on different diffuser angels were established. These trends are established as follows:

1. When the diffuser angle increases from 0º to a certain range, the CD value decreases at first and then 
increase. 

2. The CL value decreases with the increasing of diffuser angle from 0º to a certain range. 
3. There is a remarkable influence on CL by changing the diffuser angel. 
In addition, based on the experiment research, the influence of different ground clearances on these trends was 

studied. And a recommendable trend was given as following: with the increasing of the ground clearance in a 
certain range, the influence degrees of diffuser angle on aerodynamic coefficients become stronger. 
These studies help to understand the mechanism of under floor flow, and offered a frame of reference to the 
research of combinative flow of engine cooling flow and under floor flow. And these conclusions can give a 
significant indication to the design and optimization of passenger vehicle. 
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I have begun my research since October, 2008, which in the first stage has been focused to survey scientific papers, 
books and then prepared metallic glass thin film on a silicon substrate by using the sputtering method. An 
amorphous metal is a metallic material which has a disordered atomic scale structure. Therefore it is referred to as a 
metallic glass. Metallic glasses have a lot of advantageous properties: for example excellent mechanical properties 
such as high strength, high toughness, high resilience and low mechanical damping. There are metallic glasses with 
various shapes such as bulk, ribbon, wire and thin film, etc depending on applications.  
In my research, material was chosen based on iron – silicon material with nominal composition of Fe78Si10B12 of 
target. Thin films were deposited on the silicon substrates and the pyrex substrates with dimensions 20x20 (cm x 
cm) by using an ECR (Electron Cyclotron Resonance) sputtering system. The substrates were kept at room 
temperature and argon gas was used during the deposition process. The structure of the thin films was investigated 
by employing an X-ray diffractometer system named JEOL-JDX 3530 using Cu-K  radiation and its thickness was 
measured by employing a Tencor P-10 Surface profiler. The SEM was employed to investigate surface of the 
as-deposited films.  
The resultant X-ray diffraction spectra reveal that the thin film was amorphous, because there is no any peak in the 
X-ray diffraction spectra of both the substrates, except for the silicon’s peaks. The research is still continuing for 
investigation of crystallization after annealing of as-deposited films and the use of other analytical methods to 
obtain better results. 
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To acquire images of a scene from multiple points of view simultaneously, the acquisition time of vision sensors 
should be synchronized.  

An illumination-based synchronization technique derived from the phase-locked loop algorithm is proposed and 
evaluated in dynamic scenes. 

Both simulation results and experimental results show that the operation of a vision sensor can be successfully 
locked to the corresponding edges of an intensity-modulated LED illumination signal in real time, as long as the 
feedback gain is empirically chosen. 

It is experimentally shown that the effects of fluctuation of background light can be tolerated by virtue of the 
proposed synchronization algorithm.  
Simulation results based on image sequences of real-world scenario approve that the effects of fluctuation of the 
modulated illumination signal can be tolerated if the fluctuation is sufficiently small. 
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