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1. Hiroyuki Takizawa, KKatsuto Sato, Kazuhiko Komatsu and Hiroaki Kobayashi, "CheCUDA: A 
Checkpoint/Restart Tool for CUDA Applications," International Conference on Parallel and 
Distributed Computing Applications and Technologies, CD-ROM, Dec 11, 2009, . 

2. Katsuto Sato, Hiroyuki Takizawa, Kazuhiko Komatsu and Hiroaki Kobayashi, “Automatic 
Tuning of CUDA Execution Parameters for Stencil Processing,” Software Automatic Tuning: 
From Concepts to State-of-the-Art Results, Springer, 2010, . 
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2. , “CPU GPU ”, GPGPU , 
, 2009/06/24. 
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BLAS ,” FIT2009 8 , , 
2009/07/03. 
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,”  122  HPC , , 2009/09/10. 
5. , , , , “OpenCL GPU

,”  124 HPC , , 2010/02/23. 
 

1. Katsuto Sato, Hiroyuki Takizawa and Hiroaki Kobayashi, The Sixth International Conference 
on Flow Dynamics 2009, “A High-level GPU Programming Framework for Fluid Dynamics 
Simulation,” Non-reviewed oral and poster presentation, 2009/11/06. 

2. Kazuhiko Komatsu, Kentaro Koyama, KKatsuto Sato, Hiroyuki Takizawa and Hiroaki 
Kobayashi, "A High-level Programming Framework for Efficient Hybrid-architecture 
Computing," SIAM Conference on Parallel Processing for Scientific Computing, Non-reviewed 
oral presentation, 2010/2/25. 
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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) 
and to develop an in –vitro tracking system for catheter motion. 

 
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 1(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 1(c) and was moved by hand slowly and the motion was 
recorded by digital camera (Canon PowerShot G9, Japan).  

                        
(a)                   (b)                       (c) 

 

Fig. 1 (a) Cross model for tracking system  (b) Catheter with zebra pattern for motion capture  (c) 
Circulation system for tracking motion of catheter 

 

Realistic model for tracking System and Motion Capture of Catheter 
To construct a realistic mold, models of the cerebral vasculature shown in Fig. 2 were created from 

patients undergoing clinically indicated 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 rotational run was then transferred to an angiography workstation 
(INTEGRIS 3D-RA, Philips Medical System) and 3-D reconstruction was performed. The 3-D 
geometry was transferred to a model made of gypsum, shown as Fig. 3. After gelation, the gypsum 
materials were removed by the lost-wax technique. 

Fig. 2 Three-dimensional model for a patient           Fig. 3 Model made of gypsum 

2

Development of a prediction system of catheter tracking for 
endovascular treatments 
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Figure 4 shows consecutive images of catheter motion with time at the point of artery crossing. It 
demonstrates that the catheter tip in cross geometry of the PVA-H model can be gently moved so as 
to enter the horizontal artery, which implies that catheters and guidewires can be controlled in the 
actual PVA-H artery phantom model.  
 

 
Fig. 4 Sequent images of catheter motion with time at the point of artery crossing 

 
To assess the catheter’s trackability, two different parts of the catheter, i.e., the hard part and the 

soft part, were inserted into the PVA-H model of the circulatory system with realistic geometry. The 
soft part of the catheter can be controlled to gently move along the curved line of the PVA-H model 
with realistic geometry shown in Fig. 5. However, movement of the hard part was unsuccessful and 
we couldn’t let catheter move on the curved line, which implies that more such experiments may lead 
to development of a good catheter using the in vitro tracking system for catheter motion. 
 

 
Fig. 5 Motion capture of the catheter with realistic geometry of PVA-H model 

1. International intracranial stent meeting 2009, Experimental Study on a Catheter Movement 
for New Catheter Design Based on Mechanical Properties, Oral Presentation, Aug. 6th 2009 

2. 6th ICFD, Experimental study on a catherter movement for evaluating catheter designs using 
an in-vitro tracking system, Oral and Poster Presetation, Nov. 6th 2009 

3. The 49th Annual Conference of Japanese Society for Medical and Biological Engineering, 
Computational simulation of catheter motion in hepatic blood vessels, Poster Presentation, 
Jun. 25th-27th 2010 (Submmting) 

 

1. AP biomech 2009 conference, Study on a Catheter Movement with Poly (vinyl alcohol) 
hydrogel for the Development In-vitro Tracking system, Oral Presentation, April. 15th 2009 
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1. Young-Min LEE, Masaya Toda, Masayoshi Esashi and Takahito Ono, Fabrication of Rotary 
Comb Drive Actuator for Micro Wishbone Interferometer, Proc. of 26th

, pp. 618-621 (2009) 
2. Young-Min LEE, Masaya Toda, Masayoshi Esashi and Takahito Ono, Micro Wishbone 

Interferometer for Miniature FTIR Spectrometer , E  

1. 26 Fabrication of Rotary Comb 
Drive Actuator for Micro Wishbone Interferometer 2009 10 16   

 

1. SSDM2009 (Solid State Devices and Materials) Fabrication of Electrostatic Actuated Rotary 
for Micro Interferometer 2009. 10. 08., Sendai, Japan  
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FT-IR  
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1. 7th International Symposium on Cavitation / CAV2009, “Numerical Prediction of Cavitation 
Erosion in Cavitating Flow”, , 2009 8 19  
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1. , , , , “RANS/LES
”, , 2009 , , 2009 9  

1. Genki Yamamoto, Yuka Iga, Motohiko Nohmi, Toshiaki Ikohagi, “Numerical Analysis of 
Turbulent Cavitation Around a Hydrofoil”, , Sixth International Conference on Flow 
Dynamics, Sendai, Nov. 2009 
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1. T.Ohmi, A.T.Yokobori,Jr. and K.Takei,The Effect of Mechanical Factors on Hydrogen 
Diffusion and Concentration around a Crack Tip,Proc. of ICF12, Ottwa (Canada), July 12-17, 
(2009) CD-ROM 

2. , , , , 
, 

SENAC, Vol. 42, No. 4(2009) 27-35 
3. , , , , 

, ,  
43 , 3-4  (2009) 53-59 

4. T.Ohmi and A.T.Yokobori,Jr., Hydrogen concentration behavior around a crack tip under the 
constant wind rate condition simulated to a moving crack with constant rate 
Strength, Fracture and Complexity, (2010) in press 
 

1.  
, , 9 15 (2009), ,  

1. The Effect of Mechanical Factors on Hydrogen Diffusion and Concentration around a Crack 
Tip, International Conference on Fracture ICF12, 16 July (2009), Ottwa Canada, T.Ohmi, 
A.T.Yokobori,Jr., K.Takei 
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Magnetic metallic glass (Fe0.72B0.24Nb0.04)(100-x)Ndx (4 x 8) thin films (is one of 
Fe0.72B0.24Nb0.04)(100-x)Lanthanoidx series, in which Lanthanoid is Nd, Gd, Sm, Tb, Y respectively) have 
been prepared by electron cyclotron resonance (ECR) ion-beam sputtering. The atomic composition of 
the thin film is controllable by changing the number of (Fe0.70B0.26Nb0.04)80Nd20 ‘chips’ combined with a 
Fe72B24Nb4 main target. Glass transition temperature (Tg), crystallization temperature (Tx)  and 
supercooled liquid region  ( Tx)  are found to be 850 K, 946 K and 96 K, respectively by employing 
DSC measurement. An atomically disordered structure is determined by X-ray diffraction, electron 
diffraction and high resolution transmission electron microscopy. The pristine thin film is found to be 
a soft magnetic material at room temperature. After thermal treatment at 1023K, the thin film 
changed to semi-hard magnetic material at room temperature (the annealing temperature was 
higher than the crystallization temperature). By applying this feature, the thin film can be 
magnetized to become a magnet after or during annealing process. A 5 m - thick cantilever and a 
copper microcoil with 32 turns were fabricated by using microfabrication techniques. Dimensions of 
the microcoil are 20 m in width and 2 m in height.  

In the near future, they will be combined together to microelectric-power generator based on 
electromagnetic induction effect under ambient vibration.  

 

1. Tuan A. Phan, Sangmin Lee, Akihiro Makino, Hiroshi Okamoto, Hiroki Kuwano, Fe-B-Nb-Nd 
Magnetic Metallic Glass Thin Film for MEMS and NEMS, The 5th IEEE International 
Conference on Nano/Micro Engineered and Molecular Systems, Jan 20th–23th, 2010, Xiamen, 
China (presented in oral) 

2. Sangmin Lee, Akihiro Makino, Akihisa Inoue, Phan Anh Tuan, Hiroki Kuwano, Metallic glass 
thin films of Fe-B-Nb-Lanthanoids, The 7th International Conference on Bulk Metallic glasses, 
Nov 1st-5th 2009, Busan, Korea (Poster).  

 

1. Fabrication of thin film metallic glass and its application for micro-power generation; 2
, 2009/7/10 (both oral and poster) 

 
1. Tuan A. Phan, Sangmin Lee, Akihiro Makino, Hiroshi Okamoto, Hiroki Kuwano, Fe-B-Nb-Nd 

Magnetic Metallic Glass Thin Film for MEMS and NEMS, The 5th IEEE International 
Conference on Nano/Micro Engineered and Molecular Systems, Jan 20th–23th, 2010, Xiamen, 
China (presented in oral) 

2. Sangmin Lee, Akihiro Makino, Akihisa Inoue, Phan Anh Tuan, Hiroki Kuwano, Metallic glass 
thin films of Fe-B-Nb-Lanthanoids, The 7th International Conference on Bulk Metallic glasses, 
Nov 1st-5th 2009, Busan, Korea (Poster).  
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Study of micro generator using metallic glass structure 
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1. O. Takakuwa, M. Nishikawa and H. Soyama, A technique for partially strengthening the 
electrical steel sheet of an IPM motor using cavitation peening, International Journal of 
Machine Tools and Manufacture  
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1. Shogo Arai, Yasushi Iwatani, and Koichi Hashimoto. A condition for better estimation using 
asynchronous sampling than synchronous sampling. IEEE Transactions on Automatic Control.

 
2. Yasushi Iwatani, Shogo Arai, and Koichi Hashimoto. Stability of Switched Stochastic Systems 

in Discrete-Time. SICE Journal of Control, Measurement, and System Integration. ( ) 
3. , , . 

. , Vol. 22, No. 9, pp. 324--330, 2009. 

1. Shogo Arai, Yasushi Iwatani, and Koichi Hashimoto. A Condition for Better Estimation Using 
Asynchronous Sampling than Synchronous Sampling. In European Control Conference 2009, 
pp. 3719--3724, Budapest, Hungary, August 2009.  

2. Shogo Arai, Yasushi Iwatani, and Koichi Hashimoto. Fast Sensor Scheduling for Large-Scale 
Networked Sensor Systems. In American Control Conference 2009, pp. 2785--2790, Seattle, 
Washington, USA, July 2009.  

3. Shogo Arai, Yasushi Iwatani, and Koichi Hashimoto. Fast Sensor Scheduling for Estimation of 
Networked Sensor Systems. In ICROS-SICE International Joint Conference 2009, 1240--1243, 
Fukuoka, Japan, August 2009.  

4. Yasushi Iwatani, Shogo Arai, and Koichi Hashimoto. Stability of Switched Stochastic Systems 
in Discrete-Time. In ICROS-SICE International Joint Conference 2009, pp. 4097--4100, 
Fukuoka, Japan, August 2009.  
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1. A., Toyoda, M., Okubo, S., Obayashi, K., Shimizu, A., Matsuda and A., Sasoh, “Numerical and 
Experimental Analysis on Shock Wave Interaction of the Supersonic Biplane Model”, 6

2009  11 SST-12. 
2. 

41
2009 6 , 1D5. 

 

1. A., Toyoda, M., Okubo, S., Obayashi, K., Shimizu, A., Matsuda and A., Sasoh, “Ballistic Range 
Experiment on the Low Sonic Boom Characteristics of Supersonic Biplane”, 48th AIAA 
Aerospace Sciences Meeting Including the New Horizons Forum and Aerospace Exposition, 
Orlando, Florida, 2009, AIAA 2010-0873. 
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1. Daisuke Inoue, Kazunori Ohno, Masashi Konyo, Satoshi Tadokoro, "Evaluation for 
Detectability of Bump Clutching Position by Using Distributed Inclination Sensors for 
Tracked vehicles," Journal of Robotics and Mechatronics, Vol.22, No.2, Apr 2010. (Accepted) 

 

1. , " ", 
, Jul 2009. 

2. 2009, "
" , May 2009. 

 

1. , , Jul 2009. 
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High temperature solid oxide fuel cells (SOFCs) offer a clean, pollution-free technology to 
electrochemically generate electricity with high efficiencies. But the traditional SOFC operated at 
high temperature up to 1000 oC presents some problems related to the cost of the materials and 
fabrication. 

Recently, significant effort has been devoted to the development of intermediate-temperature (600
800 oC) SOFCs (IT-SOFCs)  because they facilitate the use of cheaper component materials and 

possibly offer long-term stability. However, the polarization loss of cathode increases significantly 
and becomes a major issue affecting the cell performance at lower operating temperature.  

La1 xSrxCo1 yFeyO3 (LSCF) has attracted much attentions because of its higher ionic and electronic 
conductivity than LSM based materials. In addition to function as a cathode for SOFC, it is also an 
excellent current collector for fundamental study of other less conductive cathode materials. The 
primary objective of this study was to synthesize powder of LSCF composition for application as 
SOFC cathode. In this study, the composition, La0.6Sr0.4Co0.2Fe0.8O3-  was chosen as cathode material 
for long-term stability on intermediate temperature SOFC. LSCF powder was synthesized by 
Pechini method and electrochemical characteristics were investigated by ac impedance 
measurement.   

La0.6Sr0.4Co0.2Fe0.8O3-  (LSCF) powder was successfully synthesized by pechini method. And the 
electrode performance was investigated via the three-probe ac technique at 800 oC in oxygen partial 
pressure of 10-3 – 100 atm. The impedance spectra seemed to contain three semi-circles in 10-3 atmO2 
while two ones in 10-2 – 100 atmO2. The contribution of the individual semi-circles was separately 
evaluated by the equivalent circuit. By comparing the observed capacitance and the oxygen 
nonstoichiometry of LSCF bulk, the effective length of the electrode reaction is evaluated. It was 
found to be 5 – 20 nm. 

1. Mi young Oh, Won gi Kim, Han cheol Choe, Yeong mu Ko, “Electrochemical Behaviors of 
Binary Ti-Zr Alloys”, Corrosion Science and Technology, vol.8 (2) pp.89-92, (2009) 

 

1. The electrochemical Society in Japan, “Kinetic demixing of La0.6Sr0.4Co0.2Fe0.8O3-  cathode 
material under oxygen chemical potential gradient”, oral presentation, March 29-31,2010 
Toyama, Japan 

1. 10th Japan-Korea students’ symposium, “Study of La1-x Srx Co1-y Fey O3-  cathode for 
IT-SOFC”, oral presentation, November 4-6,2009 Sendai, Japan 
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