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2017 2017  
 

2022  
[1] S. Moriya, H. Yamamoto, S. Sato, Y. Yuminaka, Y. Horio, J. Madrenas “A fully Analog CMOS implementation of a 

two-variable spiking neuron in the subthreshold region and its network operation”, 2022 International Joint 
Conference on Neural Networks (IJCNN), 1-7, 2022. 

[2] Y. Sato, H. Yamamoto, H. Kato, T. Tanii, S. Sato, A. Hirano-Iwata “Microfluidic cell engineering on high-density 
microelectrode arrays for assessing structure-function relationships in living neuronal networks”, Frontiers in 
Neuroscience, 16, 943310, 2022. 
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[1, 2]  
 

  

[3, 5]  
 

 
2018  

 
 

 
 

2005 3 2010 3

2010 4 2013 4

2016 1 2018 2

2010 2017 2017

2018 2018

2020  

 
2022  

[1]  M. Shinozaki, J. Igarashi, S. Iwakiri, T. Kitada, K. Hayakawa, B. Jinnai, T. Otsuka, S. Fukami, K. Kobayashi, and 
H. Ohno, “Nonlinear conductance in nanoscale CoFeB/MgO magnetic tunnel junctions with perpendicular easy 
axis”, Physical Review B 107, 094436 (2023). 

[2]  T. Kato, T. Kitada, M. Seo, W. Okita, N. Sato, M. Shinozaki, T. Abe, T. Kumasaka, T. Aizawa, Y. Muto, T. Kaneko, 
and T. Otsuka, “Scalable fabrication of graphene nanoribbon quantum dot devices with stable orbital-level 
spacing”, Communications Materials 3, 103 (2022). 

[3]  T. Otsuka, “Quantum dots in new materials for quantum devices”, International Workshop of Spin/Quantum 
Materials and Devices, Sendai, Feb. 24, 2023. 

[4]  T. Johmen, M. Shinozaki, Y. Fujiwara, R. Tataka, T. Aizawa, T. Kumasaka, and T. Otsuka, “High-frequency 
measurement in bilayer graphene nanodevices”, Symposium for The Core Research Clusters for Materials Science 
and Spintronics, and International Joint Graduate Program in Materials Science, Online, Oct. 25, 2022. 

[5]  Y. Muto, T. Nakaso, T. Aizawa, M. Shinozaki, T. Kitada, T. Nakajima, M. R. Delbecq, J. Yoneda, K. Takeda, A. 
Noiri, A. Ludwig, A. D. Wieck, S. Tarucha, A. Kanemura, and T. Otsuka, “Charge state recognition in double 
quantum dot devices by machine learning”, Symposium for The Core Research Clusters for Materials Science and 
Spintronics, and International Joint Graduate Program in Materials Science, Online, Oct. 25, 2022. 
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2022 5G
28 GHz

16 Gbit/s 256 QAM 10 km 3 m
60 GHz 37 dBi

48 Gbits 256 QAM 10 km 20 m  
 

 
 2018  
 2019  

 
 

2000 3 4
2002 4 2007 10 2018 4

RIEC Award
 

 
2008 3 2009 4

PD 2012 11 2019 8

ELEX Best Paper Prize 2008 2012  
 

2022  
[1] M. Nakazawa and T. Hirooka, “Theory of FM Mode-Locking of a Laser as an Arbitrary Optical 

Function Generator,” IEEE J. Quantum Electron., vol. 58, no. 2, 1300125, April (2022). 
[2]  K. Kasai, T. Kan, M. Yoshida, T. Hirooka, and M. Nakazawa, “Broadband injection-locked homodyne 

receiver for digital coherent transmission using a low Q Fabry-Perot LD,” Opt. Express, vol. 30, no. 8, 
pp. 13345-13355, April (2022). 

[3] M. Nakazawa, M. Yoshida, and T. Hirooka, “Experiments on an AM Mode-Locked Laser as an 
Arbitrary Optical Function Generator,” IEEE J. Quantum Electron., vol. 58, no. 3, 1300218, June 
(2022). 

[4] M. Nakazawa, M. Yoshida, and T. Hirooka, “Experiments on an FM Mode-Locked Laser as an Arbitrary 
Optical Function Generator,” IEEE J. Quantum Electron., vol. 58, no. 3, 1300316, June (2022). 

[5] M. Naghshvarianjahromi, S. Kumar, M. J. Deen, T. Iwaya, K. Kimura, M. Yoshida, T. Hirooka, and M. 
Nakazawa, “Software-Defined Fiber Optic Communications for Ultrahigh-Speed Optical Pulse 
Transmission Systems,” IEEE J. Sel. Topics Quantum Electron., vol. 28, no. 4, 7500210, July-Aug. 
2022. 

[6] K. Kimura, M. Yoshida, K. Kasai, T. Hirooka, and M. Nakazawa, “Experimental and Numerical 
Analysis of Ultrahigh-Speed Coherent Nyquist Pulse Transmission with Low-Nonlinearity Dispersion 
Compensator,” IEICE Trans. Comm., vol. E105-B, no. 9, pp. 1014-1022, Sep. (2022). 

[7] M. Nakazawa and T. Hirooka, “Theory of Generation of Various Dark and Negative Pulses From an FM 
Mode-Locked Laser,” IEEE J. Quantum Electron., vol. 58, no. 5, 1300524, Oct. (2022). 

[8] M. Nakazawa, K. Kasai, M. Yoshida, and T. Hirooka, “Optical and Wireless Linked Fully Coherent 
Access System toward Next Generation RAN,” IEICE Trans. Electron. (in Japanese), invited paper, vol. 
J105-C, no. 11, pp. 315-328, Nov. (2022). 

[9] M. Nakazawa, M. Yoshida, and T. Hirooka, “Experiments on Generation of Various Dark and Bright 
Pulses From an FM Mode-Locked Laser,” IEEE J. Quantum Electron., vol. 58, no. 6, 1600523, 
December (2022). 

[10] M. Nakazawa and T. Hirooka, “Theory of Higher-Order Hermite-Gaussian Pulse Generation From an 
FM Mode-Locked Laser,” IEEE J. Quantum Electron., vol. 59, no. 2, 1600325, Apr. (2023). 
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DFB 375 m 220 m
3.4 GHz Si

-40.4 dB -20-dB 1.6 GHz
 

 
 

2008  
2018  
2022 10  

 
 

1983 3 1985 3
1985 4 NTT NTT
NTT NTT 1993 12

2008 4
 

 
1997 3 2001 3

2001 4 2011 7
 

 
2009 3 2011 3

2014 3 2014
4 2022 10

 
 

2022  
[1] N. Yokota, H. Kiuchi, and H. Yasaka, "Directly modulated optical negative feedback lasers for long-range 

FMCW LiDAR," Optics Express, vol. 30, No. 7, pp. 11693-11703, 2022.  
[2] T. Shima, M. Yoshida, N. Yokota, W. Kobayashi, and H. Yasaka, "Measurement of Wide-band Modulation 

Characteristic in Hybrid Modulation Laser," The 27th OptoElectronics and Communications Conference 
(OECC 2022), WD1-3, 2022. 

[3] K. Uchyama, N. Yokota, W. Kobayashi, and H. Yasaka, "Numerical Analysis of Hybrid Modulation 
Semiconductor Lasers for 100 Gbit/s Dynamic Single Mode Operation," The 27th OptoElectronics and 
Communications Conference (OECC 2022), WD1-4, 2022. 

[4] "
" vol. 122 no. 218 pp. 116-119 2022. 

[5] H. Yasaka, W. Kobayashi and N. Yokota, "Numerical Analysis of 100-Gbit/s Dynamic Single-Mode 
Operation of Hybrid-Modulation Semiconductor Lasers," IEEE Journal of Quantum Electronics, vol. 59, No. 
2, 1200107, 2023. 

[6] " " 2023
C-3/4-52 2023. 

[7] T. Shima, N. Yokota, M. Yoshida, W. Kobayashi and H. Yasaka, "Measurement of 124-GHz E/O 
modulation bandwidth in hybrid modulation laser," IEEE Photonics Technology Letters, vol. 35, No. 10, pp. 
565-568, 2023.  
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RF 3
2 40GHz

R 3
1 Asia Pacific Microwave Conference (APMC)  

 

THz RFIC
RFIC

100GHz
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GSG( ) PAD( ) 100GHz RF RF

2  
 

 
  

 
 

   
 

 
1987 3  ( ) 

(2000 ) 1987 4  ( ) 1992 9 1993 9 2008
4 2010 3 2010 4 1997 2006 2009

2002 50  ( ) 2009
 ( ) 2012

 IEEE  
 

2022  
[1] R. Tamura, M. Motoyoshi, S. Kameda, N. Suematsu, "7.5 GHz-Band Digital Beamforming Using 1-bit Direct 

Digital RF Transmitter with 10GbE Optical Module," 51th European Microwave Conference (EuMC), pp. 51-54, 
Apr. 2022. 

[2] L. Zhu, S.-H. Shin, R. Payapulli, T. Machii, M. Motoyoshi, N. Suematsu, N. M. Ridler, S. Lucyszyn, "3-D printed 
sub-THz rectangular waveguide with integrated 65 nm CMOS RFIC," IEEE Microwave and Wireless Technology 
Letters (MWTL), Vol. 33, pp. 157-160, Feb. 2023. 

[3] J. Zhang, N. Suematsu, "A 20GHz-Band Optical-Fiber-Feed 1-Bit Bandpass Delta-Sigma Direct Digital RF 
Transmitter Using First Image Component of the QSFP28 Module Output," 3rd URSI Atlantic and Asia Pacific 
Radio Science Meeting (AT-AP-RASC), May. 2022. 

[4] J. Temga, M. Motoyoshi, N. Suematsu, "100GHz-Band On-Chip 1x2 Phased Array Antenna Fed By hybrid 
Coupler On 45nm CMOS SOI," 2022 IEEE Radio-Frequency Integration Technology (RFIT), pp. 164-166, Aug. 
2022. 

[5] J. Zhang, N. Suematsu, "40GHz-Band Direct Digital RF Modulator using the 2nd Image Component of 1-Bit 
Delta-Sigma Modulated Signal," 2022 Asia-Pacific Microwave Conference (APMC), pp. 496-498, Nov. 2022. 
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2022  

[1] H. Yamane, S. Greaves and Y. Tanaka, “Optimising the thickness and diameter of dual structure 
patterned media dots for heat assisted magnetic recording”, IEEE Trans. Mag. Vol. 58, No. 8, 
3200705, (2022). 

[2] S. J. Greaves and Y. Kanai, “Hysteresis loops of recording media grains under the influence of 
high-frequency fields”, IEEE Trans. Mag. Vol. 59, No. 3, 3200607, (2023). 

[3] S. J. Greaves, R. Itagaki and Y. Kanai, “Optimisation of soft layer uniaxial anisotropy gradient 
in media for microwave assisted magnetic recording”, IEEE Trans. Mag. Vol.58, No. 4, 3101309, 
(2022). 

[4] , , “ Ceph
, 46 , 08aD-8, (2022). 

[5] , , “ Ceph
”,  , MRIS2022-5, vol.122, MRIS-63, pp.24-

29, (2022). 
[6] Simon Greaves, “ ”, 

, CS-2-7, (2022). 
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 2005  

 2017  
 2022  

 2017 2023  
RYZHII Victor 

 

 
1982 3  1984 3  

1994 2  1984 4  
1999 4  2001 9  2005 4  

2019 IEEE GaAs IC 
Symposium Outstanding Paper Award 1997 IEICE (2021 ) IEEE Electron Device Society 
Distinguished Lecturer, IEEE Fellow OSA Fellow JSAP Fellow IEICE MRS SPIE  

2003 3 2005 3
2006 4 2008 3

DC2 2008 3 2008 4
2009 4 2010 4

2017 11
IEEE Senior Member APS IEICE  

2022  
[1] D. Nakajima, K. Nishimura, M. Watanabe,T.-T. Lin, K. Kasai, M. Yoshida,T. Suemitsu, T. Otsuji, A. 

Satou, "Conversion Gain Enhancement of a UTC-PD-Integrated HEMT Photonic Double-Mixer by 
High-Intensity Optical Subcarrier Signal," OFC 2023, San Diego, California, USA, March 5-9, 2023. 

[2] K. Tamura, C. Tang, D. Ogiura, K. Suwa, H. Fukidome, Y. Takida, H. Minamide, T. Suemitsu, T. Otsuji, 
and A. Satou, "Fast and sensitive terahertz detection in a current-driven epitaxial-graphene 
asymmetric dual-grating-gate FET structure," APL Photonics, vol. 7, iss. 7, pp. 16101-1-10, Dec. 
2022. DOI: 10.1063/5.0122305 (Featured article) 

[3] K. Tamura, C. Tang, D. Ogiura, K. Suwa, H. Fukidome, Y. Takida, H. Minamide, T. Suemitsu, T. Otsuji, 
and A. Satou, "Unipolar photothermoelectric THz detection assisted by Coulomb drift/diffusion of 
Dirac fermions in asymmetric dual-grating-gate graphene FETs," RPGR 2022, Taipei, Taiwan, Nov. 
13-17, 2022. (Best Student Paper Award) 

[4] C. Tang, K. Tamura, A. Satou, V. Ryzhii, and T. Otsuji, "Single-asymmetric-gated graphene field-
effect transistor for terahertz applications," SSDM 2022, J-3-03, Makuhari, Chiba, Sept. 26-29, Japan. 

[5] V. Ryzhii, T. Otsuji, M. Ryzhii, V. Mitin, and M.S. Shur, "Resonant plasmonic terahertz detection in 
gated graphene p-i-n field-effect structures enabled by nonlinearity from Zener-Klein tunneling," Phys. 
Rev. Appl., vol. 18, no. 3, pp. 034022-1-12, Sept. 2022. DOI: 10.1103/PhysRevApplied.18.034022 

[6] K. Narita, T. Negoro, Y. Takida, H. Ito, H. Minamide, T. Suemitsu, T. Otsuji, and A. Satou, "Pulse 
Response of Asymmetric Dual-Grating-Gate HEMT Plasmonic THz Detector," IRMMW-THz 2022, 
Th-PM1-2-2, Delft, Netherland, Aug. 28-Sept. 2, 2022. DOI: 10.1109/IRMMW-
THz50927.2022.9895931 

[7] D. Nakajima, K. Nishimura, T. Hosotani, K. Kasai, M. Yoshida, T. Suemitsu, T. Otsuji, and A. Satou, 
"UTC-PD-Integrated HEMT For Optical-to-MMW/THz Carrier Frequency Down-Conversion: Scaling 
Rule of Conversion Gain on UTC-PD Mesa Size," IRMMW-THz 2022, Mo-P-1, Delft, Netherland, 
Aug. 28-Sept. 2, 2022. DOI: 10.1109/IRMMW-THz50927.2022.9895988 (Swiss THz Prize) 

[8] A. Satou and T. Otsuji, "Recent progress in the development of grating-gate InGaAs-channel HEMTs 
for fast and sensitive THz detection," SPIE Optics+Photonics 2022, Paper 12230-18, San Diego, CA, 
USA, Aug. 21-25, 2022. (invited). DOI: 10.1117/12.2633618 

[9] T. Otsuji, "Controlling the non-Hermitian graphene Dirac plasmons and its application to terahertz 
laser transistors," CLEO-PR 2022, CMP3B-01, Sapporo, Japan, July 31 - Aug. 5, 2022. (invited) 

[10] A. Satou and T. Otsuji, "Recent Advances of Grating-Gate Transistors for Fast, Sensitive, Room-
Temperature Plasmonic Terahertz Detection," SUM 2022, WF3.1, Cabo San Lucas, Mexico, July 11-
17, 2022. (invited) DOI: 10.1109/SUM53465.2022.9858286 

[11] T. Otsui, A. Satou, S.A. Boubanga-Tombet, H. Fukidome, M. Ryzhii, K. Narahara, V. Mitin, M.S. Shur, 
and V. Ryzhii, "Recent advances in the research of graphene plasmonic terahertz laser transistors," 
the 241st ECS Meeting Proc., paper # B04-0779, Vancouver, BC, Canada, May 29 - June 2, 2022. 
(invited) 
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2003  
2022  

BAEK, Soyoung 2018  
 

 
1987 California Institute 

of Technology 
2003 1  

 
2012

2022 4  
 

2022  

[1] B.H. Le and K. Edamatsu, “Error-disturbance uncertainty relations in Faraday measurements”, Phys. Rev. A 105, 
052228 (2022) doi: 10.1103/physreva.105.052228  

[2] M. Sugawara, Y. Xuan, Y. Mitsumori, K. Edamatsu, and M. Sadgrove, “Plasmon-enhanced polarized single photon 
source directly coupled to an optical fiber”, Phys. Rev. Research 4, 043146 (2022) doi: 
10.1103/physrevresearch.4.043146  
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2

 
 

 
 2007  
 2022  

 
 

1986 3 1988 3
1988 4 1993 1

2003 1 2003 4 2005 3
2007 4

1991 1996 Best Paper Award on International 
Conference on Ferrites 2000 2004

2005  
 

2008 3 2009 3
2011 9

DC1 PD
2013 2022

2015 2019
2016 2020

2019  
 

2022  
[1] Yuki Yoshihara, Tomoya Sugita, Pang Boey Lim, Yasuyuki Tamba, Hiroaki Inoue, Kazushi Ishiyama, Mitsuteru 

Inoue, Caroline A. Ross and Taichi Goto, "Thickness-dependent magnetooptical properties of ion beam sputtered 
polycrystalline Ce1Y2Fe5O12 films", Optical Materials, 133, 112967 (2022), doi: 10.1016/j.optmat.2022.112967. 

[2] Hideyuki Horie, Takashi Isoyama and Kazushi Ishiyama, "Design of an Innovative Wireless Left Ventricular Assist 
Device Driven by either Extracorporeal Magnets or an Intracorporeal Battery Pack", ASAIO Journal, 69, e73-e79 
(2023), 10.1097/mat.0000000000001874. 
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[2]  
 3  

3

2022

[3]  
2

3
 

 
 

 2019  
 

 
1995 3 1997 3

2000 10 2011 7
2019 8 2004 3

2007 McGill University
2005

2017 2022 2016 6 2020 5
2021 5  
 

2022  
[1] Determination of optimal levels of whole-body vibration using audio-visual information of 

multimodal content 
S. Abe, S. Sakamoto, Z. Cui, and Y. Suzuki 
Journal of Information Hiding and Multimedia Signal Processing, 13(4), 226-238(2022). 

[2] Temporal and directional cue effects on the cocktail party problem for patients with listening 
difficulties without clinical hearing loss 
T. Kawase, R. Teraoka, C. Obuchi, and S. Sakamoto 
Ear and Hearing, 43(6), 1740-1751 (2022). 

[3] Ear centering for accurate synthesis of near-field head-related transfer functions 
A. Urviola, S. Sakamoto, and C. D. Salvador 
Applied Sciences, 12(16), 8290 (2022). 
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 collinear search impairment (CSI)  
collinear search impairment (CSI)

CSI

CSI
CSI CSI

 
 
 

 
 2005  

 2016  
 2018 Sun Sai 2020  
  

 
 

 

 
2022  

[1] R. Miao, H. Kato, Y. Hatori, Y. Sato, S. Shioiri, “Analysis of Facial Expressions for the Estimation of 
Concentration on Online Lectures,” Proceedings of World Conference of Computers in Education, 2022. 

[2]  H. Kato, K. Takahashi, Y. Hatori, Y. Sato, S. Shioiri, “Prediction of Engagement from Facial 
Expression: Effect of Dynamic Factors,” Proceeding of the 18th International Conference on Intelligent 
Information Hiding and Multimedia Signal Processing, 2022. 

[3] L Jingling, S Shioiri, Testing the effect of display organization in the collinear search impairment, 
Perception 51 (9), 658-671, 2022 
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a [1]  
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 LC 3D  

 
  

d, [4]  

 

 
  
  

       
 

 
1987 1992

ATR 1997  2010

SIGGRAPH Asia 2015 Conference Chair CHI 2021 General Chair 
IFIP TC-13 (Human-Computer Interaction) ACM 

SIGCHI Asian Development Committee Japan ACM SIGCHI Chapter Chair
 MICE  

 
2008

2011 2018
2008  

 DIS 2016 Honorable Mention Award, 2017  
 

2022  
1. Takahiro Nagai, Kazuyuki Fujita, Kazuki Takashima, Yoshifumi Kitamura, HandyGaze: A Gaze Tracking Technique 

for Room-Scale Environments using a Single Smartphone, Proc. of the ACM on Human-Computer Interaction, Vol. 6, 
Issue ISS, Article No. 562, pp. 143-160, November 2022. 

2. Taichi Tsuchida, Kazuyuki Fujita, Kaori Ikematsu, Sayan Sarcar, Kazuki Takashima, Yoshifumi Kitamura, 
TetraForce: A Magnetic-Based Interface Enabling Pressure Force and Shear Force Input Applied to Front and Back of 
a Smartphone, Proc. of the ACM on Human-Computer Interaction, Vol. 6, Issue ISS, Article No. 564, pp. 185-206, 
November 2022,  

3. Yuhei Osaka, Jiawei Huang, Yoshifumi Kitamura, Learning to Track Monofrequency Multiaxis 3-D Passive Magnetic 
Markers, IEEE Sensors Journal, 22, 19, page.18878 - 18889, October 2022, 10.1109/JSEN.2022.3199154 

4. Yuki Onishi, Kazuki Takashima, Kazuyuki Fujita, Yoshifumi Kitamura, WaddleWalls: Room-scale Interactive 
Partitioning System using a Swarm of Robotic Partitions, Proceedings of the 35th Annual ACM Symposium on User 
Interface Software and Technology, Article 29, page.1-15, October 2022. 

5. Chiahuei Tseng, Li Jingling, Miao Cheng, Social affiliation is sufficient to provoke the partner-advantage, Scientific 
Reports, 12(1), page.1-11, December 2022. 
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social 
force

 
 

 

 
 

 
2011  
2016  
2018  

       2020  
2021  

 
 

1991 3 1991 4
 1997 5 2006 4

2011 4
IEEE/RSJ IROS Best Paper Award 2004 , IEEE/RSJ IROS Best 

Paper Award Nomination Finalist 2003 2009 , Ig Nobel Prize 2008 IEEE/RSJ NTF Award Finalist 
for Entertainment Robots and Systems 2011 IEEE/RSJ JCTF Novel Technology Paper Award for 
Amusement Culture Finalist 2012 2014 CLAWAR Association Best 
Technical Paper Award 2014 Best Research Award 2014  
 

2022  
[1] Yasui K, Takano S, Kano T, Ishiguro A (2022) Adaptive centipede walking via synergetic coupling 

between decentralized control and flexible body dynamics. Front. Robot. AI, 9:797566. 
[2] Kano T, Kanno T, Mikami T and Ishiguro A (2022) Active-sensing-based decentralized control of 

autonomous mobile agents for quick and smooth collision avoidance. Front. Robot. AI 9:992716. 
[3] Sellers WI, Cross CF, Fukuhara A, Ishiguro A and Hirasaki E (2022) Producing non-steady-state 

gaits (starting, stopping, and turning) in a biologically realistic quadrupedal simulation. Front. Ecol. 
Evol. 10:954838. 
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CMOS (HD) MEA

MEA

HD-MEA

Frontiers in Neuroscience

 

  

Journal of Nanobiotechnology  

 
  
  
  
  

 
1998 1998

PD 2001 2003 2005
2006 2008

2016

 

2022  
[1]  H. Kageyama, T. Ma, M. Sato, M. Komiya, D. Tadaki, A. Hirano-Iwata, “New aspects of bilayer lipid 

membranes for the analysis of ion channel functions”, Membranes, 12, 863 (2022). 
[2] Y. Sato, H. Yamamoto, H. Kato, T. Tanii, S. Sato, A. Hirano-Iwata, “Microfluidic cell engineering on 
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networks”, Front. Neurosci., 16, 943310 (2023). 

[3] T. Sumi, H. Yamamoto, Y. Katori, S. Moriya, T. Konno, S. Sato, A. Hirano-Iwata, “Biological neurons act as 
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Nanobiotechnol., 20, 491 (2022). 
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Flows,’’ in Proceedings of IFIP Networking 2022 June 2022.Link 
[5] Keito Maeta, Gen Kitagata and Go Hasegawa, ‘‘Improving Per-Flow Fairness by ML-Based Estimation of 
Competing Flows’ Congestion Control Algorithm,’’ in Proceedings of IEEE ICUFN 2022, July 2022.Link 
[6] Ryu Yachikojima, Shin’ichi Arakawa, Takeshi Kitahara, Nagao Ogino, Go Hasegawa, and Masayuki Murata, 
‘‘Low-latency Probabilistic Collision Detection Method for C-V2X Applications,’’ in Proceedings of ICVTS 2022, 
September 2022. 
[7] Kodai Tanabe, Go Hasegawa, and Gen Kitagata, ‘‘Traffic Reduction for Out-Of-Band Network Management over 
LPWA,’’ in Proceedings of IEEE ICOIN 2023, January 2023. 
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,’’ DPS , 2022 5 . Link 
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[11] , , , ‘‘ ,’’ 

, vol. 122, no. 275, CQ2022-52, pp. 28-33, 2022 11 .Link 
[12] , , ''

,'' , vol. 122, no. 305, IN2022-43, pp. 1-6, 2022 12 .Link 
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Hardw. Embedded Syst., 2022(4), pp.490–526, 2022. 

[2] Rei Ueno, and Naofumi Homma, “How Secure is Exponent-blinded RSA–CRT with Sliding Window 
Exponentiation?,” IACR Trans. Cryptogr. Hardw. Embedded Syst., 2023(2), pp.241–269, March 2023. 

[3] Yutaro Tanaka, Rei Ueno, Keita Xugawa, Akira Ito, Junko Takahashi, and Naofumi Homma, 
“Multiple-Valued Plaintext-Checking Side-Channel Attacks on Post-Quantum KEMs,” IACR Trans. 
Cryptogr. Hardw. Embedded Syst., 2023. (to appear) 

[4] Yuma Itabashi, Rei Ueno, and Naofumi Homma, “Efficient Modular Polynomial Multiplier for NTT 
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[5] Akira Ito, Rei Ueno, and Naofumi Homma, “On the Success Rate of Side-Channel Attacks on Masked 
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pp.228–254, 2022. 
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Low-Latency and Scalable Memory Encryption Scheme,” IEEE Trans. Inf. Forensics Security, 2022. 
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no. 4, pp. 1655-1667, DOI: 10.1109/TCSI.2022.3140762, 2022. 

[2] T. Orima and Y. Horio, "Preliminary experimental results of a stacked 3D cyclic chaotic neural network reservoir 
integrated circuit," NOLTA, IEICE, vol. 13, no. 2, pp. 306-311, DOI: 10.1587/nolta.13.306, .2022. 

[3] Y. Horio, K. Naoe, S. Sato, Y. Yamanouchi, Y. Takaura, M. Yamaguchi, M. Morishima, and A. Hirano-Iwata, 
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Symposium on Nonlinear Theory and Its Applications, pp. 171-172, online, December 12-15, 2022. 

[5] Y. Kikuchi, Y. Horio, S. Fukami, and H. Ando, "Tunnel conductance modeling of spintronics devices based on 
device temperature dynamics," in Proceedings of International Symposium on Nonlinear Theory and Its 
Applications, pp. 139-142, online, December 12-15, 2022. 

[6] S. Moriya, H. Yamamoto, S. Sato, Y. Yuminaka, Y. Horio, and J. Madrenas, "A fully analog CMOS 
implementation of a two-variable spiking neuron in the subthreshold region and its network operation," in 
Proceedings of International Joint Conference on Neural Networks, #792 (7 pages), July 19-23, 2022. 
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Microwave Conference (EuMC), pp. 461-471, Apr. 2022. 
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Communications, vol. E105-B, no. 4, Apr. 2022. 

[3] T. Furuichi, K. Akimoto, M. Motoyoshi, S. Kameda, T. Shiba, N. Suematsu, “A Simple Spectrum Reconstruction 
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Electronics, Vol.J105-C, no. 4, pp.117-126, Apr. 2022. 

[4] T. Furuichi, T. Shiba, N. Suematsu, "Multi-band RF Spectrum Reconstruction from Multiple Direct RF 
Undersampled Signals," 2022 URSI-Japan Radio Science Meeting, Sep. 2022. 

[5] Y. Fujiya, K. Edamatsu, T. Shiba, N. Suematsu, "Self-Mixing Noise Reduction Effect in Wi-Fi Backscatter 
Receiver by Tx Signal Canceller," 2022 IEEE Asia-Pacific Microwave Conference (APMC), pp. 493-495, Nov. 
2022. 
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[7] Yamamoto, K., Shioiri, S. Auditory pitch modulation of binocular rivalry, European Conference on Visual 
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 Yoshiyuki Sato, Yuta Horaguchi, Lorraine Vanel, and Satoshi Shioiri, 2022. Prediction of image preferences from 
spontaneous facial expressions. Interdisciplinary Information Sciences, 28, 1 (2022), 45-53. 

[9] Renjun Miao R. , Kato, H. Hatori, Y. Sato Y., and Shioiri, S. 2022. Analysis of Facial Expressions for the 
Estimation of Concentration on Online Lectures. In World Conference on Computers in Education(IFIP WCCE, 
2022), Hiroshima, Japan, 4G-1. 

[10] Kato, H., Takahashi, K., Hatori, Y., Sato, Y. and Shioiri, S. 2022. Prediction of Engagement from Temporal 
Changes in Facial Expression. In World Conference on Computers in Education(IFIP WCCE, 2022), Hiroshima, 
Japan, 9G-2. 

[11] Kato, H., Takahashi, K., Hatori, Y., Sato, Y. and Shioiri, S.2022. Prediction of engagement from facial 
expressions: effect of dynamic factors. In The 18th International Conference on Intelligent Information Hiding 
and Multimedia Signal Processing (IIHMSP-2022). Kitakyushu, Japan. IIHMSP-2022-IS05-04. 
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Divide-and-Conquer Multiplier for Energy-Efficient STT-MRAM-Based AI Accelerator," in IEEE Transactions on 
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quantization for tiny YOLO3," Neural Computing and Applications, 35, 11013–11041 2023, doi: 
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Remote Drone Piloting Using an Augmented Third-person Perspective, Proc of the 2023 CHI Conference on Human 

Factors in Computing Systems. 
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[1] Y. Honma, J. Temga, T. Shiba, N. Suematsu, "A Compact 5.2 GHz Reflection-Type Retrodirective Array Using 
Butler Matrix with Broadside Couplers," 2022 European Microwave Conference (EuMC), pp. 393-396, Sep. 2022. 

[2] Y. Honma, J. Temga, T. Furuichi, T. Shiba, N. Suematsu, "A 5 GHz-Band 2×2 Reflection-Type Retrodirective Array 
with Stacked Stripline Phase Conjugate Circuit," 2022 Asia-Pacific Microwave Conference (APMC), pp. 151-153, 
Nov. 2022. 
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Grant No. R02/A01

Development of graphene based devices for terahertz applications

(Research Organization)
Principal Investigator

Prof. MEZIANI Yahya Moubarak

(Research Collaborator of RIEC)
Prof. OTSUJI Taiichi

(Project Member List)
Prof. VELAZQUEZ J.E.
Mr. DELGADO J.A.
Mr. CLERICO V.
Mr. Abidi El Hadj
Assist. Prof. WATANABE T.

(Total Number of Participants)

(Summary)
The aim of this project is to investigate the detection and 
emission of terahertz radiation by using graphene-based 
deviceswith asymmetric dual grating gates. The deviceswere 
fabricated and characterized under terahertz excitation of 0.15 
- 0.60 THz. The measurements were performed at 4K. Both 
graphene (Gr) and hexagonal boron nitride (h-BN) layers 
were obtained by the mechanical exfoliation technique. The 
Gr was encapsulated between two layers of h-BN to make the 
van der Waals (vdW) heterostructure that leads to 
improvement of the carrier’s mobility. The technique used is 
based on the hot pick-up method. The fabricated vdW 
heterostructures (h-BN/Gr/h-BN) were deposited on a doped 
silicon substrate with a SiO2 top layer (Si/SiO2). Due to 
pandemic situation, it was not possible to fulfill the exchange 
of students as intended and, eventually, the planned 
measurements were eventually performed at Salamanca 
University.

(Results)
(Research Results)

Asymmetric Dual Grating Gates Graphene based FET 
(ADGG-GFET).

An exfoliated graphene was sandwiched between two h-BN 
layers. The hot pick-up technique was used for the fabrication
of the double heterostructure (h-BN/Gr/h-BN) and Raman 
spectroscopy was used to ensure the presence of the graphene 
layers as well as the h-BN layers (Figure 1). Asymmetric 
grating gates were deposited on the h-BN top layer as shown 

in Fig. 2. A bowtie antenna was integrated to the design of the 
device (Fig. 2).

Fig. 1. Raman spectroscopy of the fabricated vdW heterostructure

Fig. 2. Schematic description and the microscope photos of the new 
ADGG-GFETs device with integrated bow tie antena.

Detection of terahertz radiation using theADGG-GFET.
The fabricated devices were characterized electrically with 
both back and top gate at 4K (Fig.3). The mobility was 
extracted from the dc measurements using the Kim et al. 
model. The electron carrier mobility was around μe~ 22784
cm2/Vs and for the holes around μh ~ 17339 cm2/Vs. 

Figure 3:Channel resistance measurements of the ADGG-GTeraFETas 
a function of (left) back gate where VTG2=0V and (right) the top gate 2 at 
different VBG =-2 to -5 V. 
The ADGG-GFET FETs was placed inside an optical 

cryostatand then excited usingan electronic source at 0.3THz
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and 0.6 THz. The photoresponse was measured using the
lock-in technique with a chopping frequency around 298Hz. 
No DC bias current was applied to the device. Figure 3-(a)
shows the measured the temporal photoresponse when the 
THz source was switched on and off. A clear signal of around
was measured at both frequencies. Figure 5-(a) shows the 
photoresponse as a function of the back gate voltage obtained 
at 4K and under excitation of 0.15 THz. An enhancement up 
to -4mV was observed at VBG=-9V & VTG2=+1V. When 
applying a negative voltage on the back gate while 
maintaining the top gates positive, a periodic region of carriers 
of opposite sign are created along the channel, in the regions 
below back and top gates. 

Figure 4: Temporal photoresponse signal when the THz source (0.3 and 
0.6 THz) was switched on and off. 

Those conditions create the plasmonic ratched effect that is 
responsible of the rectification of the terahertz radiation. 
Similar behavior was observed when the device was excited 
with radiation at 0.3THz (Fig.5-(b)) and at 0.6THz (Fig.5-(c)). 
Under excitation of 0.3THz, an enhancement up to 6mV was 
observed for VBG =-6V, VTG2=-1V and for values of     
VBG<-10V, VTG2=1V. However, under excitation of 0.6THz, 
no noticeable difference was observed when applying ±1V on 
the top gate 2 and a maximum of 1.3 mV was obtained at VBG

≈-6V. Due to the biasing of the different gates, there exist 
different regions along the channel with different carrier types 
and concentration: (i) regions under the top gate 1 controlled 
by VTG1=0V and by the VBG (ii) regions under the top gate 2 
controlled by VTG2 and by the VBG and (iii) ungated regions 
controlled only by the VBG.  We observed a different 
behavior of the photoresponse with the excitation frequency 
which can be related to plasmon inside the different regions, 
with different sizes. The rectification under excitation could 
be related to the regions under both top gates and the one 
under 0.6THz to the ungated regions. More measurements 
and simulation are needed to highlight the effect of each 
region in the measured signal.

Figure 5: Photoresponse versus VBG for two fixed values of  VTG2= -1 
& 1V and at different frequencies (a) f=0.15THz (b) f=0.3THz and (c) 

f=0.6THz.

(Multiplied Effects, Development Potential, and 
Contributions to Related Research Fields etc)
- Both groups has a solid strategic experience in the 
processing and the fabrication of graphene-based devices as 
well in their characterization.
- New devices were fabricated in Salamanca. There are only
a few groups in the world that can fabricate this type of 
devices. The group of Manchester University leaded by the 
Nobel laureate A. Geim is one of them.
- Investigation of plasma oscillations using novel devices 
based on new 2d material like graphene is of great importance 
for the fundamental physics as well as for the development of 
real applications like terahertz detectors/emitters.

(Publications)
A. Rehman, J.A.D. Notario, J.S. Sanchez, Y.M. Meziani, 

G. Cywiński, W. Knap, A.A. Balandin, M. Levinshtein, and 
S. Rumyantsev, ‘Nature of the 1/f Noise in Graphene, Direct 
Evidence for the Mobility Fluctuations Mechanism’ 
Nanoscale 14, 7242 (2022).
[3] Y.M. Meziani et al. ‘2d material based devices for terahertz 
detection’ Invited at the 31st edition of THz Technology 
Applications Summer School 11 15th July 2022, Warsaw, 
Poland
[4] E. Abidi; J. A. Delgado-Notario; V. Clericò; J. Salvador-
Sanchez; J. E. Velazquez-Perez; J. Calvo-Gallego; E. Diez; T. 
Taniguchi; K. Watanabe; W. Knap; T. Otsuji; Y. M. Meziani 
‘Study of the impact of the use of bow-tie antennas on the 
response of Graphene FETs Terahertz detectors’ Oral at 2022 
Spring Meeting of the European Materials Research Society 
(E-MRS)- May 30 to June 3, 2022 – virtual conference 
(Ref:D1.07.1).
[5] A.Rehman; J.A.D. Notario; J.S. Sanchez; Y.M. Meziani; 
G. Cywiński; W. Knap; A.A. Balandin; M. Levinshtein; S. 
Rumyantsev ‘1/f Mobility Fluctuations in Graphene ‘, Poster 
at 12th edition of Graphene Conference series, the largest 
European Event in Graphene and 2D Materials, Aachen 
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(Germany): July 05-08, 2022 
(https://www.grapheneconf.com/2022/posters.php#) 
Organizer: Phantoms Foundation. 
[6] EL Hadj. Abidi; J. Delgado Notario; V. Clericò; J. 
Salvador-Sánchez; J. Caridad; J.E. Velázquez-Pérez; J. 
Calvo-Gallego; E. Diez; T. Taniguchi; K. Watanabe; T. Otsuji; 
Y.M. Meziani ‘Bow-tie antenna coupled graphene-based 
FETs for terahertz detection’ oral at WOCSDICE-
EXMATEC 2022 (45th Workshop on Compound 
Semiconductor Devices and Integrated Circuits- 16th 
EXMATEC  Expert Evaluation and Control of 
Compound Semiconductor Materials and Technologies), 3-6 
May 2022 | Ponta Delgada (São Miguel island - Azores), 
PORTUGAL 
[7] EL Hadj. Abidi; J. Delgado Notario; V. Clericò; J. 
Salvador-Sánchez; J. Caridad; J.E. Velázquez-Pérez; J. 
Calvo-Gallego; E. Diez; T. Taniguchi; K. Watanabe; T. Otsuji; 
Y.M. Meziani ‘Bow-tie antenna coupled graphene-based 
FETs for terahertz detection’ accepted as Digital Poster at 
International Conference on the Physics of Semiconductors 
2022 (ICPS2022) , Sydney, Australia 27–30 June, 2022. 
[8] El Hadj Abidi; J. Delgado Notario; V. Clericò; J. Caridad; 
J. E. Velázquez-Pérez; J. Calvo-Gallego; E. Diez; T. 
Taniguchi; K. Watanabe; T. Otsuji; Y. M. Meziani ‘Bow-tie 
antenna integrated graphene-based FETs for enhancement of 
terahertz rectification’ oral at French-German TeraHertz 
Conference 2022, Montpellier, France – 2022 May, 16-19th. 
[9] J. Delgado Notario; J. Calvo-Gallego; Y. M. Meziani; K. 
Fobelets; M. Ferrando Bataller; J. E. Velázquez-Pérez 
‘Response of n-channel strained-Si MODFETs as sub-THz 
direct detectors’ Oral at 2022 Spring Meeting of the European 
Materials Research Society (E-MRS)- May 30 to June 3, 
2022 – virtual conference (Ref: C.19.4). 
[10] E. Abidi; J. A. Delgado-Notario; V. Clericò; J. Salvador-
Sanchez; J. E. Velazquez-Perez; J. Calvo-Gallego; E. Diez; T. 
Taniguchi; K. Watanabe; W. Knap; T. Otsuji; Y. M. Meziani 
‘Study of the impact of the use of bow-tie antennas on the 
response of Graphene FETs Terahertz detectors’ Oral at 2022 
Spring Meeting of the European Materials Research Society 
(E-MRS)- May 30 to June 3, 2022 – virtual conference 
(Ref:D1.07.1). 
[11] J. Calvo-Gallego; J.A. Delgado-Notario; El Hadj Abidi; 
M. Ferrando-Bataller; K. Fobelets; J. E. Velázquez-Pérez; 
Y.M. Meziani ‘Electromagnetic Simulation to Determine 
Mesoscopic Dielectric Particle Parameters for Optimal 
Terajet Effect’ Poster at 47th International Conference on 
Infrared, Millimeter, and Terahertz Waves IRMMW-THz 
2022, 28 August-2 September 2022, Delft, Netherlands 
[12] Abidi El Hadj, J.A. Delgado-Notario, V. Clericó, J. 
Calvo-Gallego, J.E. Velázquez, C. Bray, C. Consejo, F. Teppe, 

T. Taniguchi, K. Watanabe, T. Otsuji4 and Y.M. Meziani, 
Plasmonic Rectification of terahertz radiation using 
encapsulated graphene field effect transistor, Poster at the XII 
Reunión del grupo de física de la materia condensada de la 
RSEF – GEFES 2023, Salamanca, 1-3, 2023. 
[13] Y.M. Meziani, ‘Terahertz Plasmonic Rectification Using 
Graphene-based Field Effect Transistors’ invited at the 1st 
International Congress on Educational Research, Material 
Science & Engineering, 25-27 November 2022 
Saidia, Morocco 
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The 11th RIEC International Symposium on 

Brain Functions and Brain Computer
2023 2 17-18  

 
The 2nd Symposium on Multicellular 

Neurobiocomputing 
5 2 17 18  ( ) 

 Zoom  
B. J. Kagan (Cortical Labs, Australia) 
Y. Katori (Future Univ. Hakodate, Japan) 
J. Soriano et al. (Univ. Barcelona, Spain) 
T. Netoff et al. (Univ. Minnesota, U.S.A.) 
T. Murakami et al (Univ. Tokyo, Japan) 
Y. Masamizu et al. (Doshisha Univ., Japan) 
R. Hosaka et al (Shibaura Inst. Tech., Japan) 
H. Kamiya (Hokkaido Univ., Japan) 
A. Hirano-Iwata et al (Tohoku Univ., Japan) 
S. Katsurabayashi et al. (Fukuoka Univ., Japan) 
H. Yamamoto (Tohoku Univ.) 
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 Y. Sato, H. Yamamoto, H. Kato, T. Tanii, S. Sato, 
A. Hirano-Iwata: Microfluidic cell engineering on 
high-density microelectrode arrays for assessing 
structure-function relationships in living neuronal 
networks, Front. Neurosci. 16, 943310 (2023).  

 S. Moriya, H. Yamamoto, S. Sato, Y. Yuminaka, Y. 
Horio, J. Madrenas: A fully analog CMOS 
implementation of a two-variable spiking neuron 
in the subthreshold region and its network 
operation, Proceedings of the 2022 International 
Joint Conference on Neural Networks (IJCNN) pp. 
1-7 (2022). 

 D. Oguchi, S. Moriya, H. Yamamoto, S. Sato: An 
investigation of the relationship between 
numerical precision and performance of Q-
learning for hardware implementation, Nonlinear 
Theory and Its Applications, IEICE 13, 427-433 
(2022). 

 T. Sumi, H. Yamamoto, Y. Katori, S. Moriya, T. 
Konno, S. Sato, A. Hirano-Iwata: Biological 
neurons act as generalization filters in reservoir 
computing, arXiv 2210.02913 (2022). 

 H. Yamamoto, F. P. Spitzner, T. Takemuro, Vi. 
Buendía, C. Morante, T. Konno, S. Sato, A. 
Hirano-Iwata, V. Priesemann, M. A. Muñoz, J. 
Zierenberg, J. Soriano: Modular architecture 
facilitates noise-driven control of synchrony in 
neuronal networks, arXiv 2205.10563 (2022). 

 

 M. Sato, M. Hariyama, K. Maki, K. Suzuki, Y. 
Tozawa, H. Yamamoto, A. Hirano-Iwata: Model-
Free Idealization: Adaptive Integrated Approach 
for Idealization of Ion Channel Currents (AI2), 
arXiv 2302.06792 (2023). 
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(1)  

, , , , 
, , , “

Ag/ ”, 83
, , 2022

9 21  
T. Uchino, Y. Heng, R. Kumagai, S. Kasai, H. 
Fukidome, A. Satou, and T. Otsuji, “Surface-
enhanced Raman spectroscopy (SERS) substrates 
for enzyme-linked immunosorbent assay (ELISA) 
using monolayer graphene”, The 13th Recent 
Progress in Graphene and Two-dimensional 
Materials Research Conference (RPGR 2022), 
Taiwan, Nov 16th, 2022 

, , , , 
, , , , , “

(SERS)
”, 70

, , 2023 3 16  
 
(2)  

 PCT/JP2022/26311
  ,  
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Grant No. R02/A04
Spin transport and magnetism in 2D van der Waals ferro and 

antiferromagnets 
(Research Organization)

Principal Investigator  
Prof. Dr. Ravi Prakash Singh (IISERB) 

(Research Collaborator of RIEC)  
Prof. Dr. Shunsuke Fukami 

(Project Member List)

(Summary)
The capability to manipulate and control 
antiferromagnets (AFMs) via electrical techniques has 
provided unprecedented opportunities for the 
development of materials, and new-concept electronic 
devices with different functionalities. Previous works 
utilizing AFMs in quasi-three-dimensional 
heterostructure geometry have demonstrated 
promising characteristics such as electrical control of 
antiferromagnetic Néel vector and stabilization of 
AFM skyrmions, expected to pave the way for future 
AFM-based memories and devices for unconventional 
computing architectures. On the other hand, there has 
not been much focus on low-dimensional (layered and 
chainlike) AFMs, fundamentally and technologically 
interesting due to their abilities to introduce new 
functionalities and translate the existing properties 
down to the two-dimensional (2D) limit. Among the 
different families of layered AFMs, layered 
TaFe1+xTe3 (TFT) is interesting, where the Fe atoms 
form a two-leg ladder along the principal axis but with 
a zigzag shape representing an intriguing quasi one-
dimensional magnetic system. TFT crystallizes in a 
monoclinic structure, consisting of Ta-Fe bonded 
layers sandwiched between the Te layers. There are 
also excess Fe atoms, randomly occupying some 
interstitial sites, potentially influencing the magnetic 
order in the Fe-Te layers.  

In this work, we have explored the magnetic, 
temperature, and angle-dependent MR effects in 
layered AFM TFT. Temperature dependent 
magnetization measurements show antiferromagnetic 
ordering at  200 K. An applied magnetic field (H) 
perpendicular to the (10-1) plane shows the existence 
of a spin-flop transition at T  130K, associated with 
an increase of M and an abrupt drop of the longitudinal 
MR, only for H  (10-1) plane. Interestingly, the spin-
flop transition also results in a sharp deviation of the 
angle-dependent longitudinal MR behaviour from its 
usual harmonic nature, manifesting in a strong 
anharmonicity in angular dependence. Besides, there 
is a significant enhancement of longitudinal MR, 

compared to H || (10-1) configuration. Our work 
deepens the understanding of MR properties in layered 
AFMs and indicates the possibility of utilizing this 
MR effect as a prospective scheme for introducing 
spintronic functionalities in layered AFMs. 

 
3  (Results) 
3-1  (Research Results) 

Single crystals of TaFe1.25Te3 (TFT, hereafter) were 
grown by the chemical vapor transport (CVT) method. 
A stoichiometric mixture of Ta (3N), Fe (3N), and Te 
(3N) was ground thoroughly and sealed in an 
evacuated quartz tube along with TeCl4 as the 
transport agent. The tube was kept in a two-zone 
furnace at a temperature gradient of 690 C/660 C. 
Needle shaped crystals were obtained after ten days. 

Figure 2(a) shows the schematic diagram of the 
measurement geometry, and the definitions of the 
azimuthal (angle  between H and I) and polar (angle  
between H and I) angles with respect to the single crystal. 
An applied dc I (|| (10-1) plane) was passed through the 
single crystal along the x direction (i.e., along the crystal 
plane). The resulting change in longitudinal or transverse 
voltages were measured under rotation of external H of 
constant magnitude along the azimuthal and polar planes. 
Intuitively,  sweep corresponds to H rotating from a 
magnetic hard (   0°) to easy (   72.4°) direction, 
compared to  sweep, enabling us to quantitatively  
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clarify its impact on the magnetoresistive features. 
Figures 2(b) and 2(c) show experimental results of H 
versus , under constant H and T. We observe that H 
versus  follows a twofold symmetry with a sin2  
behaviour [solid lines in Figs. 2(b) and 2(c)]. Owing to 
the A-type AFM order along with the absence of spin-
flop configuration for H|| (10-1) plane, the observed 
magnetoresistive behaviour can be interpreted as 
anisotropic magnetoresistance (AMR). On the other hand, 
significant deviations from the conventional AMR were 
observed for H rotations along  [Figs. 2(d) and 2(e)]. T 
versus  curves deviate significantly from the harmonic 
behaviour and show a sharp sign reversal as H  (10-1) 
plane. Interestingly, the anharmonic behaviour is 
strongly dependent on H [Fig. 2(e)], and weakly varies 
with T [Fig. 2(d)]. We speculate that the anharmonic 
nature might be strongly influenced by the magnetic 
anisotropy of TFT, preferring an AFM alignment 
perpendicular to the (10-1) planes. To further explore the 
peculiar nature of the magnetotransport features of TFT, 
we also study the effect of H rotation ( ) on L [Figs. 2(f) 
and 2(g)]. For applied H less than the spin-flop field, the 
MR curves show a harmonic behaviour. Interestingly, as 
H is larger than the spin-flop field, we observe a 
significantly different behaviour, strongly anharmonic in 

nature with the appearance of plateau-like features for 
certain , along with a significant increase in the 
magnitude of L. Furthermore, an increase in T, in this 
regime at fixed 0H = 8 T, also results in a reduction of 

L magnitude, attributed to an enhancement of spin 
fluctuation near TN. 

We believe that our results will inspire future 
experimental investigations with the variation of number 
of layers which might initiate a new paradigm of AFM 
spintronics with layered material systems. The present 
experimental results provide considerable insights into 
the remarkable magnetic and magnetotransport feature of 
layered AFMs and suggest an alternative scheme to 
introduce novel spintronic functionalities in layered 
AFMs. 

 (Multiplied Effects, Development Potential, and 
Contributions to Related Research Fields etc) 

This work aims at experimental investigations in this 
technologically relevant field of vdW spintronics. 
Several high-quality single crystalline 2D vdW 
materials (ex. NiPS3, TaFe1.25Te3, etc.) have been 
successfully grown. Using magnetotransport and 
optical investigations, we revealed several interesting 
results which enables understanding of the underlying 
interactions necessary for the utilization of layered 2D 
AFMs for antiferromagnetic spintronics. 

 (Publication of 
papers and conference presentations of the results 
of this program Publications) 

 
(1) R. Roy Chowdhury et al., Anisotropic 
magnetotransport in the layered antiferromagnet 
TaFe1.25Te3, Phys. Rev. Materials 6, 084408 (2022). 
(2) R. Roy Chowdhury et al., Annual Conference on 
Magnetism and Magnetic Materials (MMM), Oct 31st 
– Nov 4th 2022, Minneapolis, USA. 
(3) R. Roy Chowdhury et al., 2022 IEEE Around-the-
Clock-Around-the-Globe Conference, Aug 31st, 2022 
(online presentation). 
(4) R. Roy Chowdhury et al., Symposium on 
Magnetism and Spintronics (SMS), Nov 27th- 29th 
2021, NISER Bhubaneswar, India (poster) (online 
presentation). 

1. (5) R. Roy Chowdhury, Physics of Strongly 
Correlated Electron Systems (PCES) 2023, March 15-
17th 2023, IISER Pune, India (Invited Talk). 

2. (6) R. Roy Chowdhury, PRL conference on 
Condensed Matter Physics, Feb 6- 8th 2023, Physical 
Research Laboratory, Ahmedabad, India (Invited 
Talk).  
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 9 9th Int. 
Symp. on Control of Semiconductor Interfaces , 
Nagoya, Japan, Sep. 5-9, 2022  

, 82 Plenary 2 , 
Keynote 2 , Invited 15 , Regular Oral 34 , 
Poster 29 , http://iscsi9.org/ . 

 10 SiGe, Ge
Symp. 

G03: SiGe, Ge, and Related Compounds: 
Materials, Processing, and Devices 10,  
242nd Meeting of the Electrochem. , Atlanta,  
GA, USA, Oct. 9-13, 2022,  

,  
,  

76 Plenary 2 , Invited 3 ,  
Oral 61 , Poster 10 ,  
http://www.sigesymposium.org/ :  
Proceedings , ECS Transaction, Vol.109, 
No.4, 2022,  36 Invited 2 , 
Regular 34 , https://iopscience.iop.org/ 
issue/1938-5862/109/4 . 

 13 IV
13th Int. WorkShop on 

New Group IV Semiconductor 
Nanoelectronics , Tohoku Univ., Sendai, Japan, 
Jan. 23-24, 2023, ,  

, 26
Invited 12 , Oral 4 , Poster 10 , 

https://www.murota.riec.tohoku.ac.jp/ 
EI4GroupIV-WS2023Jan/ . 
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13, 244th Meeting of the Electro-chem. Soc. , 
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 Y. Sato, S. Watanabe, M. Sakuraba and S. Sato, 
“Fabrication Process of Double-Implanted 
Metal-Oxide-Semiconductor Field Effect 
Transistor of 4H-SiC Utilizing Wet Oxidation”, 
13th International WorkShop on New Group IV 
Semiconductor Nanoelectronics (Tohoku Univ., 
Sendai, Japan, Jan. 23-24, 2023), Abs. No. P-07 
(Poster), pp. 35-36. 
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[1] Y. Fukuda, Y. Yazaki, Y. Otani, T. Sato, H. Toyota, 
and T. Ono, IEEE Trans. Electron Devices, Vol. 57, No. 
1, pp. 282-287 (2010). 
[2] Y. Fukuda, H. Ishizaki, Y. Otani, C. Yamamoto, J. 
Yamanaka, T. Sato, T. Takamatsu, H. Okamoto, and H. 
Narita, Appl. Phys. Lett. 102, 132904 (2013). 
[3] D. Yamada, Y. Otani, C. Yamamoto, J. Yamanaka, 
T. Sato, H. Okamoto, and Y. Fukuda, The 6th Int. 
Symp. Organic and Inorganic Electron. Mat. and Rel. 
Nanotechnologies (EM-NANO 2017), PA4-1-2, 
(Fukui, Japan, 2017). 
[4] Y. Otani, D. Yamada, H. Okamoto, T. Ono, T. Sato, 
J. Yamanaka, and Y. Fukuda, 240th Meeting of the 
Electrochemical Society (240th ECS Meeting), G02-
0937 (Online, 2021).  
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Space-Time Synchronization for Massive Connect IoT," 
2022 Asia-Pacific Microwave Conference (APMC), 
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 (Grant No.) R02/A18 

Modeling the Japanese – Taiwanese racial effect in facial 
expression recognition 

 
 

1  (Research Organization) 
Principal Investigator  

Chien-Chung Chen (National Taiwan University)  
 (Research Collaborator of RIEC)  

Chia-huei Tseng  
 (Project Member List)  

Satoshi Shioiri (  
Pei-Yin Chen (National Taiwan University) 

 
 (Total Number of Participants) 7  

 
 

2  (Summary) 
 

   The collaboration this year was conducted via 
tele-communication and in-person. We set up the online 
experiments successfully before Dr. Chien-Chung Chen 
paid a visit to Tohoku University in February. During his 
visit, we analyzed the results and drafted a paper. Further 
discussion was also made to examine future work 
opportunities.  

 
3  (Results) 

 
3-1  (Research Results) 

Facial expressions are perhaps the most 
efficient ways to communicate emotion. They are also 
critical cues for online communication when other bodily 
cues are not available. Facial expression recognition, 
however, showed a strong racial effect: it is harder to 
recognize certain expressions on an individual from a race 
different from the observer (For a review, see Biehl et al., 
1997, J. Nonverb. Behav.). This may have a negative 
effect on international communication. The purposes of 
this research are (1) to identify the racial effect in facial 
expression recognition between Japanese and Taiwanese 
and (2) to develop a computational model to characterize 
such effect.     
    We have adopted images from three face data bases 
suitable for our cross-cultural comparison studies: (1) 
Caucasian: Ekman’s POFA Database (Ekman & Friesen, 

1976) (2) Japanese: AIST Database (Fujimura & 
Umemura, 2018) (3) Taiwanese: Taiwanese Affective 
Stimuli Corpus (Chen et al., 2009). For each data base, we 
selected 7 basic facial expressions (Ekman, 1992): Angry, 
Disgusted, Fearful, Happy, Neutral, Sad, and Surprised. 
For each database, we selected 4 male and 4 models that 
has the highest facial expression recognition accuracy or 
highest expression intensity/arousal for each database. 
Thus, there were 168 selected images (3 databases x 8 
models x 7 expressions) in total. 

 
 
From the results, we selected target images from each of 
the 3 databases (1 M and 1 F each) which satisfy the 
following criteria: (1) high accuracy by both JP/TW 
participants, and (2) distinct cultural differences between 
JP/TW participants. It turned out that fear was the key 
emotion that exhibited this quality most. We next morphed 
the selected face along the angry-fear at 5 points: 1%, 25%, 
50%, 75%, and 99%.  

 
 
We asked the subjects to judge the expression (angry or 
fearful) of composite faces that were the combination of 
the upper and lower face images with different morphing 
levels between the two emotions (fearful and angry). 5 JP 
participants and 5 TW participants joined the experiment. 
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We used a multidimensional signal detection theory 
(Ashby, 1992) to construct a model to fit our results. This 
model included an angry and a fearful emotion detector (in 
Exp1), each has a bivariate Gaussian sensitivity function 
on the feature space. A covariance matrix represents the 
interaction between upper and lower faces. The probability 
of judging a morphed stimulus as an angry/happy face 
was plotted as a function of the angry/happy level of upper 
faces (see right), together with the model predictions (solid 
line). The same for Exp 2 except the detectors are for 
sadness and happiness.
 

 
 
 
We did not observe a clear main effect of race across two 
experiments. Rather, we discovered an interaction 
between the races of the participant and the models. Such 
interactions are expression dependent. Participants 
incorporated less lower face for fear-anger discrimination 
than discriminating sad-happy faces. The 3 cultural groups 
are more similar in their weighting of upper and lower 
face info while discriminating sad-happy faces than 
fear-anger discrimination.  
 
Japanese participants used mainly upper face for 
fear-anger judgement, with the exception of viewing 
Taiwanese faces. It’s possible that Taiwanese are more 
expressive in their lower face for anger.  
 

We observed cultural differences (but not ORE) between 
JP, TW, and CA observers to process facial emotions. This 
difference may originate from expressions, e.g. TW use 
more lower face portion to express anger/fear than JP. This 
does not apply to happy-sad faces, which suggests an 
emotion-specific consideration required to understand this 
phenomenon. 
  
 

3-2  
(Multiplied Effects, Development Potential, and 
Contributions to Related Research Fields etc) 
 
     
 
 
 
 
 
 
Our facial expression perception model is based on a 
multi-dimensional signal detection theory (Ashby, 1992) 
to account for cultural effects on emotional expressions. 
There is an angry and a fearful emotion detector, each has 
a bivariate Gaussian sensitivity function on the feature 
space.. The response of a detectors is a nonlinear function 
of the morphing level divided by the inhibition from other 
filters, represented by a covariance matrix. The visual 
system sums the response in each detector across the face 
then compute the likelihood of each expression type based 
the summed responses. The probability of a decision is a 
cumulative Gaussian function of the likelihood.  
 
 
 

4   (Publication of 
papers and conference presentations of the results of 
this program Publications) 
 
None. 
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R. Hosaka et al (Shibaura Inst. Tech., Japan) 
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 Y. Sato, H. Yamamoto, H. Kato, T. Tanii, S. Sato, 
A. Hirano-Iwata: Microfluidic cell engineering 
on high-density microelectrode arrays for 
assessing structure-function relationships in 
living neuronal networks, Front. Neurosci. 
(2023) DOI: 10.3389/fnins.2022.943310 

 T. Sumi, H. Yamamoto, Y. Katori, S. Moriya, T. 
Konno, S. Sato, A. Hirano-Iwata: Biological 
neurons act as generalization filters in reservoir 
computing, arXiv (2022) 
10.48550/arXiv.2210.02913 

 H. Yamamoto, F. P. Spitzner, T. Takemuro, Vi. 
Buendía, C. Morante, T. Konno, S. Sato, A. 
Hirano-Iwata, V. Priesemann, M. A. Muñoz, J. 
Zierenberg, J. Soriano: Modular architecture 
facilitates noise-driven control of synchrony in 
neuronal networks, arXiv (2022) 
10.48550/arXiv.2205.10563 

 , , : 
, 

 ( ) 

 H. Kamiya: Computational test for the roles of 
potassium channel inactivation in short-term 
plasticity, The 11th RIEC International 
Symposium on Brain Functions and Brain 
Computer (2023). 

 A. Hirano-Iwata, M. Sato, M. Hariyama, M. 
Komiya, H. Yamamoto: An adaptive automatic 
system for analyzing single channel currents, 
The 11th RIEC International Symposium on 
Brain Functions and Brain Computer (2023). 

 H. Yamamoto, T. Takemuro, T. Sumi, J. Soriano, 
S. Sato, A. Hirano-Iwata: Stimulus responses of 
modular neuronal networks grown on 
engineered substrates, The 11th RIEC 
International Symposium on Brain Functions 
and Brain Computer (2023). 

 H. Kamiya: Modeling analysis of subthreshold 
voltage signaling along hippocampal mossy 
fiber axons. Front. Cell. Neurosci. (2022) DOI: 
10.3389/fncel.2022.966636 

 H. Kamiya: Simulation analysis of use-

dependent modification of presynaptic Ca2+ 
entry at hippocampal mossy fiber synapse. 
Neuroscience 2022 (2022) 

 M. Sato, M. Hariyama, K. Maki, K. Suzuki, Y. 
Tozawa, H. Yamamoto, A. Hirano-Iwata: Model-
Free Idealization: Adaptive Integrated 
Approach for Idealization of Ion Channel 
Currents (AI2), arXiv (2023) 
10.48550/arXiv.2302.06792 

 : , 
100  (2023). 

  : 

, 100
 (2023). 
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Grant No. R02/A22

 
 

(Research Organization)
Principal Investigator  

(Research Collaborator of RIEC)  

(Project Member List)

(Total Number of Participants)

(Summary)
In this project, we have been working on devising a novel 
IoT framework that we name as KIBAN with a view to 
rapid expansion of IoT through mass adoption by 
common people who do not possess specialized 
knowledge. We also propose a novel hierarchical edge 
computing architecture called Dynamic Hierarchical 
Edge Architecture or DHEA to overcome the potential 
issues with the centralized cloud-based approach. We 
describe how KIBAN could be realized using the DHEA 
architecture. Because of the layered structure of KIBAN, 
it is possible to easily implement part of the platform 
even on gateways with low computing capabilities. 
Experiments show that such implementations can lead to 
faster response time and often leads to increased 
efficiency compared with that in a cloud-based system. 
 Like last years, in the current year of the research project, 
we particularly focus on implementing components of 
the Knowledge and Intelligence Layer (KIL) for learning 
and interpreting texts available on the web in the form of 
posts in the social media, product review, articles in the 
web etc. With a view to addressing online texts 
irrespective of the language, we have been analysing 
texts in several languages like Japanese, Bengali and 
Thai languages. We have been trying to understand the 
characteristics of each language and the inherent 
similarities or differences. Learning from the web text 
data and interpreting the intentions of the posts leads to 
offer many services by the other layers of KIBAN 
platform (Fig.1), for example, Big Data Service Layer 
(BDS) efficiently.  
 Two researchers, the Principal Investigator (PI), and 
Professor Dr. G. Hasegawa have been involved in this 
research. The Principal Investigator (PI) expresses deep 
gratitude for the generous support that the RIEC 
Research Collaborator, Professor Hasegawa had 
extended during the project.  

(Results)
(Research Results)

  Realization of components of KIBAN IoT platform  
In the first year of the research, we proposed a new 
generation IoT platform, KIBAN (Fig. 1), toward the 
rapid evolution of IoT. It consists of the following six 
layers. 

 Data acquisition and storage layer (DASL) 
 Knowledge and intelligence layer (KIL) 
 Big data service layer (BDL) 
 Open software layer (OSL) 
 Presentation layer (PL) 
 Security and privacy layer (SPL) 

So far, we have been engaged in implementing different 
elements of several of the layers, particularly the data 
acquisition and storage layer and the knowledge and 
intelligence layer. In addition, we emphasized on 
proposing the functionality of the security and privacy 
layer (SPL). It has been observed that IoT gateway and 
devices are often prone to malicious attacks through 
unauthorized access by third parties. Hence, we proposed 
mechanisms for access control through multi-factor 
authentication. Regarding analysis of web data, we have 
so far attempted (1) learning from web data in the form 
of product review in Japanese language and figure out the 
sentiment expressed in the reviews. (2) assuming the 
gender of the poster of posts in Bengali language in the 
SNS like Facebook. We are also working on extending 
this to Japanese language. This year, we aim at learning 
about sentiments expressed in Thai language web texts. 

Fig. 1: Different layers of KIBAN IoT platform 

 Implementation of components for the Knowledge 
and Intelligence Layer (KIL) for Thai language text 
analysis. 

 
In the KIBAN platform, the Knowledge and Intelligence 
Layer (KIL) is designed for learning from collected 
multimodal data and provide intelligence to the IoT 
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platform. Toward this goal, we focus on huge data that is 
available in the web like the social networking services 
(SNS), comments or expressions in blogs, reviews in 
online shopping sites etc. Here, we report the outcome of 
our research on learning about sentiments expressed in
online text in Thai language. The general problem of 
sentiment analysis is currently being addressed for texts 
in different languages using both traditional and deep 
learning methods. The analysis of texts in different 
languages usually depends on several factors. The first is 
the organization of the sentences in written form. If the 
words in a sentence are written separately like it is done 
in English, it is possible to identify each word as it is. 
However, if the words are written continuously without 
separation like it is done in Japanese or Chinese
languages, efforts should be made to identify each words 
accurately from the sentence. The next issue is the use of 
irony. Sometimes, in some languages, it is possible to 
express some negative opinion without using any 
negative word. Such expressions are difficult to analyse 
using machine learning. 

A. The Challenges of Thai Language
In written form, the Thai language has 44 consonants, 21 

vowels, with 32 different voices and 4 tone marks. 
Normally, Thai messages are constructed horizontally 
from left to right without the interval between words to 
form a sentence. Hence separating them correctly to 
identify words often poses a big challenge. In addition, 
use of irony can make understanding of the real meaning 
of the sentence difficult. Furthermore, in SNS media,
language used is often distorted that makes it more 
difficult to understand the emotion of the poster. In this 
research, we produce a Machine learning model to 
proceed with the text message to extract the sentiment of 
the user in a message. 

B. Dataset Creation

We utilize the “Wisesight” corpus for training and testing 
datasets. The dataset contains 26,737 separate text data 
in positive, negative and neutral categories. We utilize 
11,601 sets of text data belonging to either positive or 
negative categories. In addition, we collect the customer 
review from an online-market platform called Shopee as
an additional test dataset. 

The processing of the data involves word tokenization, 
text vectorization, word embedding (Fig. 2).

C. Word Tokenization
It is the method to separate the word in the sentence. 

As mentioned above, in Thai language written sentences, 
every word in the sentence is adjacent. While in English, 
each word in a sentence is separated by spacing. Thus, 
we need to extract each word in every sentence in order 
to prepare the dataset for the next stage of processing. For 
this task, we apply the Thai NLP library called 
PyThaiNLP which has the tokenizer to deconstruct the 
sentences into words.

D. Text Vectorization
It is the preprocessing layer that maps text features after 

applying word tokenization into an integer sequence. 
Text vectorization from TensorFlow is one of the 
vectorization techniques that we employ for this work.

E. Word Embedding
The TensorFlow Word Embedding layer provides a way 
to convert the data into a dense vector of floating-point 
values.

                               
Fig. 2: Different steps of Thai text sentiment analysis

F. Deep Learning methods 
Different deep-learning methods were then applied to 
learn from the data and their performances were tested. 
With a view to achieving better accuracy, we deploy Bi-
directional LSTM (Bi-LSTM), Bi-directional GRU (Bi-
GRU), CNN and their combinations.

G. Evaluation
From the Wisesight dataset, 11,601 data that correspond
to either positive or negative sentiment were used in our 
experiments.  Among them 1,161 sets (478 positive, 683 
negative cases) amounting to 10% of the data were set 
aside for testing. In addition, we tested 100 reviews (50 
positive, 50 negative cases) from online marketplace 
named Shopee.
Table 1 shows the accuracy of sentiment analysis of Thai 
language texts using different deep-learning models. The 
combination of Bi-LSTM and CNN yields the best 
results.

Table 1: Accuracy using different deep learning methods

(Multiplied Effects, Development Potential, and 
Contributions to Related Research Fields etc)
Detecting sentiment from online texts is likely to lead to 
better machine understanding of the human world. We 
expect to continue this work for developing new models
for even better detection of sentiments from web texts.

Model Accuracy 
(Wisesight)

Accuracy 
(Shopee)

CNN 0.84582 0.74489
Bi-LSTM 0.86477 0.76531
Bi-GRU 0.85788 0.78571
Bi-LSTM-CNN 0.87252 0.83673
BI-GRU- CNN 0.86477 0.82653
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 (Publication of 
papers and conference presentations of the results 
of this program Publications) 
[1] Monburionon, N., Zabir, S.M.S., Vechprasit, N., Utsumi, S., 

Shiratori, N., A Novel Hierarchical Edge Computing Solution 
Based on Deep Learning for Distributed Image Recognition in 
IoT System, InCIT2019, Bangkok, Thailand, 
2019 
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Grant No. R02/A23

Exploring and Understanding Touch Interaction 
using a Slidable-Sheet on Smart Devices 

Principal Investigator  
Sayan Sarcar (Birmingham City University) 

 (Research Collaborator of RIEC)  
Kazuyuki Fujita 

 (Project Member List)  
Kaori Ikematsu (Yahoo Japan Corporation / Tohoku 
University) 
Taichi Tsuchida (Tohoku University) 

 
 (Total Number of Participants) 4 

Touch has become the main input modality for most 
interactive electronic devices, providing intuitive user 
experience of direct manipulation of content. However, touch 
interaction is still limited to fewer input modalities. This often 
becomes a problem when task scenarios involved switching 
between multiple modes of operation, such as navigating in a 
map, drawing on a canvas, or playing a game. 

In this research project, our goal is to explore low-cost and 
power-free interfaces that expand input vocabulary of touch 
devices thereby enriching user interaction with touch devices 
with less fatigue. In this year, we have worked on 
summarizing our research findings obtained until the last year 
and publish them. 

Project members communicated both in-person and online, 
with the purpose of discussing the paper structure and 
contents before submission, how to revise the paper after the 
first review, and how to present a talk after its acceptance. 
Specifically, the meetings were held on April 14 (in-person), 
May 31 (in-person), June 30 (in-person), October 31 (online), 
November 16 (in-person), 2022. 

 

We designed and developed a phone-case-shaped interface 
named TetraForce, which enables four types of force inputs 
consisting of two force directions (i.e., pressure force and 
shear force) and two force-applied surfaces (i.e., touch surface 

and back surface) using the smartphone's built-in 
magnetometer.  

In this fiscal year, our project was accepted by an 
international journal named Proc. of the ACM on Human-
Computer Interaction [1] (h5-index: 57) and a domestic 
conference on interactive system and software named WISS 
2022 as a full conference paper [2]. 

Meanwhile, this project received special support (for 
young researchers), and this support helped us procure parts 
and materials for the prototype, as well as multiple face-to-
face meetings at RIEC, which contributed to the smooth 
progress of the research. 

 
[1] Taichi Tsuchida, Kazuyuki Fujita, Kaori Ikematsu, Sayan 

Sarcar, Kazuki Takashima, Yoshifumi Kitamura. 
TetraForce: A Magnetic-Based Interface Enabling 
Pressure Force and Shear Force Input Applied to Front 
and Back of a Smartphone, Proc. of the ACM on Human-
Computer Interaction, Vol. 6, Issue ISS, Article No. 564, 
pp 185–206, Nov. 2022. 

[2] Sayan Sarcar
TetraForce: 

30
 

(WISS '22) 2022 12  

This work will offer end-users an extensive and easier-to-
use touch interaction norm. As the device is low-cost and 
power-free, it has quite a high potential to be a common add-
on interface that can be easily installed on any touch-based 
smart devices. In addition, our result will also provide new 
guidelines to UI designers and developers regarding touch 
interaction. 

145

共同プロジェクト研究



Grant No. R02/A24 

Investigating cultural issues for the design of touch-based interactive  
D-FLIP photo management system 

 
[1]  (Research Organization)  

Principal Investigator  
Thippaya Chintakovid, Ph.D. (Assistant Professor at 
Chulalongkorn University, Bangkok, Thailand) 

 
 (Research Collaborator of RIEC)  

 Yoshifumi Kitamura 
 

 (Project Member List)  
Siranee Nuchitprasitchai, Ph.D. (King Mongkut’s University 
of Technology North Bangkok, Bangkok, Thailand) 
Gritya Tongpasuk, Ph.D. (King Mongkut’s University of 
Technology North Bangkok, Bangkok, Thailand) 

 
 (Total Number of Participants)  4  

 
[2]  (Summary) 
The main objective of this project was to investigate cultural 
differences between elderly Thai and Japanese users. The 
COVID-19 pandemic had been a significant obstacle to 
achieving the project's aim. In 2020, the project's goal was 
adapted to investigate differences between two age groups, i.e., 
the elderly Thai group aged 55 years old and over and the Thai 
users aged 45-55 years old. In 2021, researchers of this project 
still could not conduct a usability test as the Thai government 
strictly enforced the social distancing policy. So, following the 
thematic analysis, the researchers developed a preliminary 
codebook for analyzing the observation notes taken during the 
usability tests in 2018-2020. 
 
Around October and November 2022, after the Japanese 
government announced that the country was open for tourists and 
short-term visitors from abroad, the project's researchers planned 
to go to Sendai to conduct a usability test with elderly Japanese 
users. However, the researchers encountered another difficulty in 
recruiting Japanese older adults in Japan. Finally, the Thai 
researchers and Japanese collaborators managed to recruit four 
senior Japanese users living in Bangkok, Thailand, to participate 
in the study. 
 
In summary, some usability issues found were similar between 
the senior Thai and Japanese groups, for example, difficulty in 
figuring out how to use the multitouch function.  

 
[3]  (Results) 

3-1  (Research Results) 
Below are key findings from the usability study, which are 
similar between the senior Thai and Japanese users. 

 The Japanese older adults could not figure out how 
to use a multitouch function. The reason was that 
no signifiers informed the users that they could use 
multiple fingers to select more than one photo and 
see groups of similar images.   

 It was difficult for the users to notice the scroll bars 
of the menu ‘Date,’ ‘Saturation,’ and ‘Luminance’ 
because the colors of the scroll bars were similar to 
the background. Moreover, the position of the 
scroll bars for ‘Saturation’ and ‘Luminance’ on the 
left and right of the screen, respectively, made it 
hard for the users to see them. The numbers of 
saturation values and luminance values were also 
hard to understand.  

 The Japanese users preferred using the menu in 
Japanese, if possible. 

 
Photos taken during the usability study are shown below. 
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3-2  

(Multiplied Effects, Development Potential, and Contributions to 
Related Research Fields etc) 
 
Although the researchers could collect the data from four senior 
Japanese users, the results show that the usability issues and 
questions raised by the elderly Japanese users were not drastically 
different from the elderly Thai users. In conclusion, there were no 
significant differences between the two cultures. The usability 
findings from the senior Japanese users could be added to the 
existing results learned from the Thai group. 
 

 (References) 
N/A 
 
[4]   (Publications) 
N/A 
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 (format 2)

 (Number of Adoptions)       
)(EXP, ITL)

 (Grant No.) R02/A2 KIM/

Cultural-background and 
auditory selective attention

 (Research Organization)
Principal Investigator

Sungyoung Kim (Rochester Institute of Technology)

 (Research Collaborator of RIEC)

 (Project Member List)

 (Total Number of Participants) 3

 (Budget) 
 (Consumables) 100,000

 (Travel Expenses) 192,000
 (Support for ITL) 100,000

 (Summary)
Due to the unprecedented pandemic and its continuing 

influence, the PI could not visit RIEC and conduct scheduled 
research activities. The focus of the proposed research lies in 
investigating the relationship between auditory selective 
attention and individual socio-cognitive constructs, and the 
planned research activities were conducted in Rochester 
Institute of Technology (RIT) where the principal investigator 
(PI), Dr. Sungyoung Kim, belongs to. From the summer 
(August) of 2022, one Ph.D. candidate, Akira Takeuchi, 
joined RIT and worked with Dr. Kim on the same topic. As a 
team, we have conducted a series of new experiments that aim 
to find both behavioral and biological supports of individual 
difference induced from cognitive characteristics. We found 
that at the low SNR condition, meaning that the noise masker 
became more dominant and distracting, the interdependent 
self-construal group showed a significantly larger score 
deviation between the front- and back-masker conditions 
compared to the independent self-construal group. No clear 

difference between groups was found when the SNR was 
high. This result coincides with the hypothesis of the project 
(please see the previous reports of 2020 and 2021) as well as 
the pertinent publications [Kim and Martens, 2007; Kim et al., 
2015]. 

 (Results)
(  (Research Results) 

The PI conducted a pilot study focusing on the 
relationship between social orientation (and sense of self) and 
auditory selective attention. We hypothesized that listeners 
who tend toward a sense of an interdependent self (self-
identity defined through relationships with others) would 
allocate greater attention to background and contextual 
auditory information than those who tend toward a sense of 
an independent self (self-identity defined independently of 
others), thus affecting their spatial auditory selective attention 
ability. A total of 24 listeners participated in this experiment. 
They first completed a survey that measured their sense of self 
via the self-construal scale (SC) [Singelis, 1994]. The results 
showed that the group consisted of 10 listeners with an 
interdependent self-construal and 14 listeners with an 
independent self-construal. As mentioned above, our 
hypothesis is that the interdependent group would pay more 
attention to the masker from the back than the front compared 
to the other group. As Figure 1 illustrates, at the low SNR 
condition (-18dB, left bar of each panel), meaning that the 
noise masker became more dominant and distracting, the 
interdependent group showed a significantly larger score 
deviation (p = 0.0183) between the front- and back-masker 
conditions compared to the independent group. No clear 
difference between groups was found when the SNR was 
high (-12dB, right bar of each panel). 

(  
(Multiplied Effects, Development Potential, and 
Contributions to Related Research Fields, etc.)
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 (format 2)

 
Currently, little experimental data exist to support or 

refute the significance of cultural influences on speech-
understanding-in-noise (SiN). The significance of this study 
lies in the discovery of a measurable cognitive construal that 
influences a crucial auditory process, selective attention for 

spatial hearing. This finding could be applied to accurately 
assess an individual's hearing difficulty in noisy environments 
and could lead to the development of novel auditory devices, 
such as hearing aids, that are optimized for a user's specific 
cognitive profile. 

 
  (Publications) 

Kim et al., (2022). A Novel Ear Training Game and the 
Training Influence on Auditory Selective Attention, ICA 2022, 
Gyungju, Korea. 

Takeuchi et al., Spatial Attentional Behavior Analysis 
Based on Cognitive Style During Speech-in-noise Task 
(2023). ASA 2023 Spring Meeting, Chicago, USA. 
 

5 References 
Kim, S., Walker, K., & Martens, W. L. (2007). Cross-cultural 

Descriptive Analysis of Multichannel Auditory Imagery: A 
comparison of Japanese and English Adjectives. Proceedings of the 
13th Regional Convention of AES, Tokyo, Japan. 

Kim, S., King, R., & Kamekawa, T. (2015). A Cross-Cultural 
Comparison of Salient Perceptual Characteristics of Height Channels 
for a Virtual Auditory Environment. Virtual Reality, 19(3), 149-160. 

Singelis, T. M. (1994). The Measurement of Independent and 
Interdependent Self-Construals. Personality and Social Psychology 

Bulletin, 20(5), 580-591. 
 
 
 

 

Figure 1. Data collected from 24 participants, which shows difference in correct answer rates between “collocated” and 
“separated” condition. The collocated condition is where the masker and target were generated from the same front 

direction while the separated condition is not. When the signal-to-noise ratio (SNR) is small (indicating that the task was 
relatively easy), there was no big difference between two listener groups (Interdependent (left) and independent (right)). 

However, when the SNR gets lower, the difference became significant (p = 0.0183). This result indicates that the 
interdependent self-contrual group was more distracted by the spatially separated masker condition, generating a bigger 
difference between two (collocated and separated) condition. This result lies in line with previous research reports that the 

interdependent people are more sensitive to given environment and try to understand it holistically.  
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Fig.6. Eddy current loss in salt water at 30°C. 
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Fig.4. Relationship between total power loss and water 
temperature. 

9.65
9.7

9.75
9.8

9.85
9.9

9.95
10

10.05

0 5 10 15 20 25

To
ta

l P
ow

er
 L

os
s [

W
]

Water Temperture [ ]

Fig.5. Loss in seawater.

0
1
2
3
4
5
6
7
8

5 10 15 20 25 27

Po
w

er
 L

os
s[

W
]

Water temperture[ ]

Pac
Pdc

221

共同プロジェクト研究



S. Ishitani, T. Furuhashi, M. Inamori, “Influence of 
Water Temperature on Contactless Power 
Transmission in Seawater,” in Proc. AWPT2022, Dec. 
2022. 

T. Takada, S. Ito, K. Uehara, M. Inamori, “Long 
Distance Contactless Power Transmission in 
Seawater,” in Proc. ICEMS 2022, Nov. 2022. 

222

共同プロジェクト研究



R03/A28 

 
3

2

PPS: 

peripersonal space

e.g., 
Rizzolatti et al., 1981 PPS

Iriki et al., 
1997

Noel et al., 2015; Kuroda & Teramoto, 2021
 

 
1 2022 12 22 VR

 
2 2023 2 15

Kuroda & Teramoto (2022
PPS

PPS

 
 

PPS

PPS
23

223

共同プロジェクト研究



12 20.7±0.4 

 

 (HMD; VIVE Pro Eye) 
Figure 1 11.8 m [ ] × 10 m [ ] 

× 21 m [ ] 1 m 1.2 m

: 4.4 cm; : 15%
3.6 m 0.7 m

2.0 cm
2.0 cm; 

0.7 m
0.7 m/s 1.0 s

1.2  m  3.6  m 6.0 m

MEDICA
Germany 1

0.4 Nm 0.95 cm; 
Vibrating Mini Motor Disc #1201, Adafruit, USA; 300 Hz; 100 ms

 
3

× 3 1.2 m 3.6 m  6.0 m
2

36 rpm
T

VT
0.5

VT 0.25 s

0.75 s T 0.75 s
1.25 s

64 VT 36 T 12
16  

 
2 ANOVA [F (2, 30) 
= 4.10, p = .027, p

2 = 0.21] [F (2, 30) = 29.52, 
p < .001, p

2 = 0.66]
Holm

RT
Figure 1

PPS
 

3-2 ,  

 

Active/Passive self-motion device
(THERA-Trainer mobi, MEDICA)

*

Error bar indicates standard error.

*p < .05

Figure 1 :

224

共同プロジェクト研究



Kuroda, N., & Teramoto, W. (2022). Contribution of motor and 
proprioceptive information to 
visuotactile interaction in peripersonal space during bike riding. 
Experimental brain research, 240, 491-501. doi: 10.1007/s00221-021-
06269-4 

Kuroda, N., Ikeda, K., & Teramoto, W. (2022). Visual self-motion 
information contributes to passable width perception during a bike 
riding situation. Frontiers in neuroscience, 16, 938446. 
https://doi.org/10.3389/fnins.2022.938446

225

共同プロジェクト研究



R03/A29

(bcc)
(fcc)

bcc fcc

 

(EBSD)

, 
 

, 

Fig.1 Inverse pole figure map of bcc in a duplex 
iron alloy against RD and stereo triangle. 
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Fig.2 Inverse pole figure map of bcc in a tensile- 
deformed duplex iron alloy. 

Fig.3 Residual stresses of bcc phase in as-prepared 
Samples A (left) and Sample B (right) against RD. 
The stresses are represented by using principal 
stresses. 
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Fig.1 Relationship between optimal vibration level
estimated by multiple regression model and
that adjusted by subject.  

Fig.2 The train passing content is like the "robot
motion content", and basketball play content is
like the "futsal content" in previous study. 
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Grant No. R04/A01
Coplanar waveguide size and magnetization angle 

dependence of magnetization dynamics in CoFeB-MgO 
magnetic tunnel junction structure measured by spin 

rectification ferromagnetic resonance
(Research Organization)

Principal Investigator Eli 
Christopher Inocencio Enobio 

(Research Collaborator of RIEC)
Shunsuke Fukami  

(Project Member List) Cristine Ruvy 
Doble Mahilom 

(Summary)

 
3  (Results) 
3-1  (Research Results) 
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 (Multiplied Effects, Development Potential, and 
Contributions to Related Research Fields etc) 

 (Publication of 
papers and conference presentations of the results 
of this program Publications) 
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Grant No. R04/A03

Japan-Russia International collaborative research on 
boosting a performance of a large-area  

THz photoconductive emitter
(Research Organization)

Principal Investigator
PONOMAREV Dmitry, Dr.

(Research Collaborator of RIEC)  
OTSUJI Taiichi, Prof. 

(Project Member List)
KHABIBULLIN Rustam, Prof., 
WATANABE Takayuki, Dr., 
GLINSKIY Igor, PhD student, 
ZENCHENKO Nikolay, PhD student.

(Summary)
We have proposed the two approaches that both 

imply tight photocarrier confinement within the 
semiconductor surface, that is essential for THz 
emission enhancement of a photoconductive emitter.  

The first approach proposes the new design which is 
based on an implementation of a densely packed 
sapphire fibers mounted on the emitter’s surface. The 
design is used to enhance the overall performance of 
the emitter thanks to wonderful optical properties of 
the sapphire fiber in the THz frequency range 
providing high optical contrast at the 
semiconductor/sapphire interface. We demonstrated a 
40-fold THz power boost compared to conventional 
emitter [P1]. 

The second approach relies on the high-aspect ratio 
plasmonic grating emitter, which enables a 104 THz 
boost compared to conventional emitter without 
grating thanks to the excitation of higher-order 
plasmon guided modes in Au slits [P2].  

The both approaches have demonstrated their 
stability and feasibility. Overall, the emitters allow a 
4.5 THz bandwidth with a 65 dB dynamic range.
 

3  (Results) 
3-1  (Research Results) 

Approach 1. 
We have proposed to use a high refractive sapphire-

fiber lens to enhance the overall THz power in a 
photoconductive THz emitter. Using numerical 
simulations, we showed that the lens provides a spatial 
redistribution of the photocarriers density in the 
antenna’s gap. Then, by optimizing the diameter of the 
sapphire-fiber, we demonstrated the possibility to 
enhance the coupling of the incident electromagnetic 
waves at the interface between the sapphire fiber and 
the semiconductor with the antenna terminals by a 
factor of 40 compared with the case without the fiber, 

boosting the total efficiency by a factor of 7–10.  
Furthermore, we note that in practice, the incident 

laser beam is featured by a diameter of 1.0–1.5 mm. 
Thereby, the number of stripe line pairs on the high-
power emitter chip will be approximately 5 for d = 220 
μm and g = 10 μm. Therefore, to increase the overall 
performance, one can use 10 pairs of 5-μm-gap strip 
lines (d = 110 μm). 

 
Figure 1. Simulated electric field |E|2 distributions along the 
x-direction in the photoconductive gap of emitter for 
different sapphire-fiber dimensionless diameter d/g (g is the 
photoconductive gap). The emitter is excited by the plane 
EM wave with  = 780 nm. 
 

 
Figure 2. Intensity enhancement coefficients versus the 
dimensionless sapphire-fiber diameter d/g for a single PCA 
element in the large-area THz emitter K (empty circles, left 
axis) and for total emitter efficiency KLAE (filled triangles, 
right axis). The parameter rd denotes the photocarrier’s drift 
distance. LAE is a large-area photoconductive THz emitter. 

 
Approach 2. 
We propose the design of a photoconductive emitter 

with a plasmonic grating featuring a very high 
plasmonic Au electrode with a thickness of 170 nm. 
As we show numerically, the increase in h 
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significantly changes the electric field distribution, 
owing to the excitation of higher-order plasmon 
guided modes in the Au slit waveguides, leading to an 
additional increase in the emitted THz power. We 
develop the plasmonic grating geometry with respect 
to maximal transmission of the incident optical light, 
so as to expect the excitation of higher-order plasmon 
guided Au modes. The fabricated emitter can 
efficiently work with low-power laser excitation, 
demonstrating an overall THz power of 5.3 μW over 
an 4.0 THz bandwidth, corresponding to a 
conversion efficiency of 0.2%. 

Figure 3. The layout of the developed high aspect ratio 
plasmonic grating with its geometrical parameters [2]. The 
low-temperature grown GaAs, LT-GaAs, was used as a 
photoconductor.

Figure 4. Experimental results for the emitters with different 
heights h of Au electrodes: (a) measured THz spectra; (b) 
ratio i170/i100, demonstrating photocurrent enhancement in 
170-nm-thick grating emitter, compared with 100-nm-thick 
grating emitter vs. Ub for different Popt. 

 (Multiplied Effects, Development Potential, and 
Contributions to Related Research Fields etc) 

- Both groups are gaining strategic experience in the 
processing, development and fabrication of high-
power photoconductive THz emitters as well as in 
their characterization. 
- New devices and the approaches as well, were 
fabricated and characterized together with the 
RIEC’s group of Prof. T. Otsuji and also in Moscow. 
There are only a few groups in the world that can 
fabricate these types of THz devices. Among them 
we should notice the groups of Profs. M. 

Skorobogatiy (Canada), M. Helm (Germany) and M. 
Jarrahi (USA). Important to notice that we also work 
with these groups.  
- The study has a huge potential for accelerated THz 
spectral image acquisition, i.e. even for real-time 
THz imaging, for instance, in biomedical, nano-
optics and photonics applications. 

 (Publication of 
papers and conference presentations of the results 
of this program Publications) 
 

List of papers and conference presentations (with 
acknowledgements) 

[P1] D.S. Ponomarev, D.V. Lavrukhin, I.A. Glinskiy, 
A.E. Yachmenev, N.V. Zenchenko, R.A. Khabibullin, 
T. Otsuji, Yu. Goncharov, and K.I. Zaytsev, ‘Enhanced 
THz radiation through thick plasmonic electrode 
grating photoconductive antenna with tight 
photocarrier confinement,’ Optics Letters, 48(5), 1220 
(2023), DOI: 10.1364/OL.486431. 

[P2] D.S. Ponomarev, D.V. Lavrukhin, N.V. 
Zenchenko, T.V. Frolov, I.A. Glinskiy, R.A. 
Khabibullin, G.M. Katyba, V.N. Kurlov, T. Otsuji and 
K.I. Zaytsev, ‘Boosting THz photoconductive 
antenna-emitter using optical light confinement 
behind a high refractive sapphire fiber-lens,’ Optics 
Letters, 47(7), 1899 (2022); DOI: 10.1364/OL.452192. 

[C1] D.S. Ponomarev, I.A. Glinskiy, R.A. 
Khabibullin. M. Skorobogatiy, T. Otsuji, Optical-to-
THz switches for pulse THz generation and detection, 
2022 IEEE Summer Topical Meeting Series, Cabo San 
Lucas, Mexico, 11-13 July, 2022, invited. 

List of publications and conference presentations 
related to this project (without acknowledgements) 

Invited presentations at international conferences: 
[C1] D.S. Ponomarev et al, R&D of microwave and 

terahertz devices for power and spectral applications, 
China, Huawei seminar, 05 July, 2022, invited. 

[C2] D.S. Ponomarev et al, R&D of mm-wave and 
THz devices for telecom and space applications, The 
IHP, 6 January 2023, Frankfurt-am-Oder, Germany, 
invited.  
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Fig. 1  AFM topographic images taken after ~1.0 nm-
thick Fe film deposited on SiO2 (a) before and (b) after 
H2-RP, and (c) subsequent SiH4 exposure at 400 C.  
Dot height distributions before and after SiH4 exposure 
evaluated from the AFM images are shown in (d).  
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Fig. 2  Room temperature PL spectra of Fe-NDs after SiH4
exposure at RT, 200, and 400 C.  

Fig. 3  PL spectra and AFM images of Fe-silicide 
nanodots with different average dot sizes.  

Fig. 4  PL and their deconvoluted spectra of Fe-
silicide nanodots with different average dot sizes.  
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H. Saito, K. Makihara, Y. Hara, S. Fujimori, Y. Imai, 
N. Taoka, A. Ohta, and S. Miyazaki, "Study on 
Photoluminescence Properties of Fe-silicide-NDs", 
The 6th Asia-Pacific Conference on Semiconducting 
Silicides and Related Materials, 2022 (APAC-Silicide 
2022), Sun-p-O18, pp. 82-83 (Online, July 30 - August 
1, 2022). 
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Grant No. R04/A05
Study of magnetic, dielectric and optical properties of 

nanomaterials for Terahertz applications
(Research Organization)

Principal Investigator
Dr. Amine El Moutaouakil (UAE University) 

(Research Collaborator of RIEC)  
Prof. Taiichi Otsuji (RIEC, Tohoku Univ.) 

(Project Member List)
Asst. Prof. Takayuki Watanabe (RIEC, Tohoku 

Univ.) 
Ms. Omnia Samy (UAE University) 

(Total Number of Participants)  
4

(Summary)
In recent years, substantial advancement has 
occurred in the study of the magnetic, optical and 
dielectric properties of nanomaterials such as 
nanoclusters, quantum dots, or 2D materials. They 
are used particularly in permanent magnets, 
magnetic recording media, microwave absorption 
devices, ferrofluids and biomedical applications. For 
certain applications, it has been shown the use of bi-
magnetic core/shell nanoparticles (Bilayer 2D 
materials) can be advantageous over single magnetic 
nanoparticles (Mono-layer 2D materials). In his 
project we aim to study the physical properties of 
nanostructures that can be exploited for the 
engineering of new material and nanostructure 
devices to make novel terahertz (THz) applications. 
Research in the THz technology is facing many 
challenges in both physics and engineering, but
having more insights in materials properties and new 
nanostructure design will be the needed 
breakthrough to come up with compact and efficient 
THz devices. We will use the methods of Monte 
Carlo and ab-initio simulations to prove the 
consistency of the antiferromagnetic coupling in 
materials. This unique coupling could give rise to 
more advanced applications of bi-magnetic 
core/shell nanoparticle or bilayer 2D materials, 
including graphene and other widely researched 
nanomaterials. Based on the theoretical calculations, 
we will fabricate and characterize new devices based 
on the studied 2D heterostructures toward terahertz 
detection and emission. The work will pursue the 
collaboration between the PI team at UAE 
University, UAE and the host researcher team at 
RIEC, Tohoku University, Japan. The major impact 
of this project will also be to study the 
thermodynamic properties of these nanostructures, 
which are the key properties for magnetic and 
dielectric devices that remain unknown. 

In the frame of this project, the PI from UAE 
University visited the host researcher team at RIEC, 
in the period of June 13th-24th, 2022. During this visit, 
several meetings were organized with Prof. Otsuji 
and his team to work on experimental transfer of 2D 
materials, and we were able to experimentally 
transfer a few layer MoS2 thin film on top of 
Graphene channel in a GFET structure. We also 
made plans to investigate perovskites devices using 
the THz experimental setup available in Otsuji labs, 
but due to a recent earthquake, the experimental 
setup needed further calibration. During this visit, on 
June 23rd, 2022 from 17:00 to 18:00, an open 
seminar to RIEC faculty and students was organized 
to highlight the recent work of the PI at UAE 
University in the field of 2D nanomaterials.  
 
3  (Results) 
3-1  (Research Results) 

 
During FY2022, we have developed computational 
models to investigate the voltage tunability of THz 
absorptance in MoS2/Graphene nanoribbon 
heterostructures (Figure 1). We were able to realize a 
thin THz absorber that can be easily tuned through the 
whole THz range (0.1 THz-10 THz) by applying a low 
gate voltage (< 1 V) (Figure 2). The computational 
model showed that we can achieve absorptance of 
approximately 50 % of the incident light, which is 
twice that of graphene-only nanoribbons, the structure 
performance is not affected by high temperatures (500 
K and above) (Figure 3). 
We also varied the nanoribbon width wn from 90 nm 
to 300 nm while keeping the same spacing d between 
the nanoribbons as 10 nm. A shift in the absorption 
frequency towards low energy frequencies (low THz 
frequencies) occurs with increasing the nanoribbon 
width. Decreasing the widths less than 90 nm shifts the 
absorptance spectrum to the right, outside the THz 
region (Figure 4). Decreasing the nanoribbon width 
increases the band gap and so we can have electron 
transitions at higher energies/frequencies. Increasing 
the substrate thickness of SiO2 (dsub) shifts the 
absorption frequency to higher frequencies and causes 
a little increase in absorption for different gate 
voltages as shown in (Figure 5). In order to have a 
good tunability in the THz region by varying the gate 
voltage, we have to use a small substrate thickness in 
the range of 5 nm. This can be attributed to the fact 
that the carrier concentration of graphene is related to 
the substrate thickness according to developed model. 
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Figure 1. The schematic of the infinite nanoribbon structure 
with a SiO2 substrate and nanoribbons of graphene and MoS2 
with applied gate voltage Vg and incident THz electromagnetic 
wave. 
 

Figure 2. The nanoribbon structure absorptance in case of 
graphene only (marked lines) and MoS2/graphene 
heterostructure (solid lines) at different gate voltages Vg = 0, 
0.1, 0.4 V. 

Figure 3. The effect of temperature on the absorptance of the 
nanoribbon structure at gate voltage Vg = 0.1 V, and 0.4 V. 

Figure 4. The effect of the nanoribbon width wn on the 
absorptance frequency at Vg = 0.4 V. 
 

 
Figure 5. The effect of the substrate thickness dsub of SiO2 on 
the absorptance at Vg = 0, 0.1 V and nanoribbon width wn = 90 
nm. 

This work allowed is a “Type: International,” and it 
allowed to visit RIEC and conduct experiments with 
colleagues at Otsuji-lab, and organize a seminar to 
discuss several opportunities to exploit the results of 
this project.

 (Multiplied Effects, Development Potential, and 
Contributions to Related Research Fields etc) 
 
Despite the fact that the simulated structures are 
expected from a theory point-of-view to show high 
electronic and optical properties, which will improve 
the sensitivity for THz detection, the experimental 
results show few limitations related to the degradation 
of the plasmon frequency due to the dimensions of the 
ribbon, and the degraded mobility values. Solving 
these issues, will promote these structures as THz 
devices, and can lead to a new era of low-cost and 
compact terahertz imaging systems and to develop 
ultra-high-speed THz wireless communication. 
Besides, it was found that there is a great potential for 
the MoS2/graphene heterostructure, and BP/graphene 
heterostructure as good alternative nanomaterials for 
the design of photodetectors and transistors for 
applications in THz technology. 
 

 (Publication of 
papers and conference presentations of the results 
of this program Publications) 

Conference accepted: ”Terahertz Absorptance in 
MoS2/Graphene Nanoribbon Heterostructures,” O. 
Samy, T. Otsuji, and A. El Moutaouakil, PIERS 2023, 
July 3rd-6th, 2023, Prague, Czech Republic 

Paper in preparation: ”A Voltage-Tunable Terahertz 
absorber based on MoS2/Graphene nanoribbon 
structure,” O. Samy, M. Belmoubarik, T. Otsuji, and A. 
El Moutaouakil, Nanomaterials.  

Conference in preparation: IRMMW-THz 2023, 
September 17th-22nd, 2023 Montreal, Canada. 
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Grant No. R04/A10

Japan-USA International Collaborative Research on the Theoretical and 

Experimental Investigation of Coulomb Drag Instability of  

Graphene Dirac Plasmons and its Application for THz Laser Transistors
(Research Organization)  

University at Buffalo, SUNY, USA
Principal Investigator

(Research Collaborator of RIEC)  

(Project Member List)

(Total Number of Participants) 3

(Summary) 
We build a solid basis for this proposal 
demonstrating that that the plasmonic oscillations 
can substantially increase the device response [1,2] 
and our proposal was funded. Working on the 
proposed topic we demonstrated that the 
nonlinearity due to the Coulomb drag of 
quasi-equilibrium carriers by injected ballistic 
carriers of lateral n+-i-n-n+ graphene field-effect 
transistors (GFETs) can be used for effective 
resonant detection of THz radiation, moreover the 
plasmonic oscillations in a GFET channel enables 
a strong resonant enhancement of the response [3]. 
As the resonant plasmonic detection dramatically 
increases the sensitivity of the terahertz detectors, 
we proposed detectors based on a gated graphene 
p-i-n (GPIN) field-effect transistor (FET) structure 
[4]. In the proposed device, the gated p and n 
regions serve as the hole and electron reservoirs 
and the terahertz resonant plasma cavities. The 
current-voltage (I -V) characteristics are strongly 
nonlinear due to the Zener-Klein interband 
tunneling in the reverse-biased i region between 
the gates. The terahertz signal rectification by this 
region enables the terahertz detection. The 
resonant excitation of the hole and electron 
plasmonic oscillations results in a substantial 
increase in the terahertz detector responsivity at 
the signal frequency close to the plasma frequency 
and its harmonics. Because of the transit-time 
effects, the GPIN-FET response at the higher 
plasmonic modes could be stronger than for the 
fundamental mode. Our estimates predict the 
detector responsivity up to a few 105 V/W at room 
temperature [4], much larger than for other 
electronic terahertz detectors, such as Schottky 

diodes, p-n junctions, Si CMOS, and III-V and 
III-N HEMTs. The obtained results were presented 
at four conferences [C-1—C4]. Two of those 
presentations were invited talks [C-1,C-2]. The 
success of our collaboration is well presented in 
our review paper [5]. Some results are highlighted 
below in the short texts, Figures and Figure 
captures. The details are in papers [1-5] and report 
at conferences [C-1—C-4] 
 

3  (Results) 
3-1  (Research Results) 

We demonstrated that the nonlinearity due to the 
Coulomb drag of quasi-equilibrium carriers by 
injected ballistic carriers of lateral n+ -i-n-n+ 
graphene field-effect transistors (GFETs) can be 
used for effective resonant detection of THz 
radiation, moreover the plasmonic oscillations in a 
GFET channel enables lead to a strong resonant 
enhancement of the response [3]. Figure 1 shows 
the structure of the graphene field-effect transistors 
(GFET). The positive dc voltage Vg forms the 
n-region. Apart from the dc bias component V, the 
source-drain voltage comprises the ac signal 
component V  (t) = V  exp(-i t) produced by 
incident radiation of frequency  received by an 
antenna, where V  is the component amplitude. 
As a result, the net source-drain current J includes 
the dc component J, the ac component J  
(including the fundamental and higher harmonics), 
and the rectified component J . 

  
Figure 2 demonstrates strong enhancement of 
responsivity of GFET at frequencies corresponding 
to frequency of plasmonic oscillations /2 . 
Notations for the Table 1: li and ln are shown in 
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Fig.1, d is the gate layer thickness,  is the 
frequency of the electron scattering in the n-region, 

 is the quasi-equilibrium electrons viscosity, n is 
Fermi energy,  is dielectric constant, b is the drag 
parameter,  frequency of plasmonic oscillations.  

 
As the resonant plasmonic detection dramatically 
increases the sensitivity of the terahertz detectors, 
we proposed detectors based on a gated graphene 
p-i-n (GPIN) field-effect transistor (FET) structure 
[4]. In the proposed device, the gated p and n 
regions serve as the hole and electron reservoirs 
and the terahertz resonant plasma cavities. The 
current-voltage (I -V) characteristics are strongly 
nonlinear due to the Zener-Klein interband 
tunneling in the reverse-biased i region between 
the gates. The terahertz signal rectification by this 
region enables the terahertz detection. The 
resonant excitation of the hole and electron 
plasmonic oscillations results in a substantial 
increase in the terahertz detector responsivity at 
the signal frequency close to the plasma frequency 
and its harmonics. Because of the transit-time 
effects, the GPIN-FET response at the higher 
plasmonic modes could be stronger than for the 
fundamental mode. Our estimates predict the 
detector responsivity up to a few 105 V/W at room 
temperature [4], much larger than for other 
electronic terahertz detectors, such as Schottky 
diodes, p-n junctions, Si CMOS, and III-V and 
III-N HEMTs. 
Figure 3 shows the gated graphene p-i-n (GPIN) 
field-effect transistor (FET) structure with the 
electrically disconnected gates and the potential 
profile in the GPIN-FET channel at the dc 

condition (inset) when the bias voltage is applied 
between the side (source/drain) contacts. 
 

 
We calculated the plasmonic frequencies for 
several devices and the ac rectified component Ji  
and responsivity of the GPIN-FET. The rectified 
current components, exhibit two pronounced 
maxima (in the frequency range under 
consideration, /2   4 THz). The first 
maximum corresponds to the signal frequency 
close to the gated regions plasma frequency. It is 
obviously related to the excitation (by the 
incoming signal) of the fundamental mode of a 
standing plasma wave with the wave number q1  

/2L and the maximum amplitude at the ends of 
the i-region, x = ±l, having the opposite phases. 
The collisional damping of these plasma 
oscillations results in lowering of the plasma 
resonance peaks. The second resonant peaks 
correspond to the excitation of the plasmonic mode 
with the wave number q3  3 /2L. It is instructive 
that the peaks associated with this mode can be 
higher than those related to the fundamental 
mode. 

 (Multiplied Effects, Development Potential, 
and Contributions to Related Research Fields etc.) 
In the collaboration the theory of new and efficient 
THz devices was developed. This is an important 
contribution to terahertz devices in general and 
especially to plasmonic enhancement of device 
performance and it places the group of Prof. 
Taiichi Otsuji on the front line of world specialists 
in THz devices that operate at elevated 
temperatures. In our future research a special 
attention will be paid to enhancement of efficiency 
of graphene-based devices and search for new 
operation principals. 

4   (Publications are attached in the 
file of References) 

258

共同プロジェクト研究



R04/A11

 

 
 

 

 

 

259

共同プロジェクト研究



[1] H. Umezawa et al., MRS Proceedings, vol. 680, E8.2 
(2011) 
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  (Grant No.): R04/A13 

Exploring and designing interactions for VR headsets using smartphone 
interfaces 

 
[1]  (Research Organization)  

Principal Investigator  
BOUSTILA Sabah (Manchester Metropolitan University) 

 (Research Collaborator of RIEC)  
 Kazuki Takashima 

 (Project Member List)  
Dominique Bechmann (University of 
Strasbourg) 
Kazuyuki Fujita (RIEC) 

 (Total Number of Participants)  4  

 
[2]  (Summary) 

The purpose of this collaborative project is to further expand our 
previous studies by investigating a range of interactions with 
smartphone interfaces for several dominant in-VR tasks beyond 
text typing. More specifically, we plan to (i) explore interaction 
aspects on smartphone interfaces for the different possible 
interactions in VR including, navigation, manipulation, selection, 
and (ii) evaluate the user experience and interaction performance 
compared to other VR controllers and accordingly (iii) define 
interaction standards or guidelines for VR interactions using SIs. 

 

Figure1: In-VR text typing interface using smartphone touch 
screen with confirm-on-release paradigm (visual cues)  

 

Figure2: smartphone interfaces zones for locomotion. The user’s 
finger should touch any location on the upper zone to move 
forward (left smartphone) or any location on the lower zone to 
move backward (right 

This year, PI and RIEC had frequent discussions over emails and 
video conference system. Specifically, we argued our research 
platform creation and another research funding application to 
expand this project.  

Then, we could successfully setup the research platform using a 
HMD and smartphone using this project’s budget. The next goal 
is to prepare software to achieve the research plan and that PI will 
physically visit the RIEC to perform fine-tuning of the platform 
and run user-study. We also successfully obtained another 
funding (Daiwa Anglo-Japanese Foundation) that would 
significantly expands this collaboration. It can be considered as a 
result of this RIEC collaborative research project, and allows 
Kazuki Takashima (RIEC collaborator) to visit Manchester to 
expand the current project.  

 
[3]  (Results) 
(3-1)  (Research Results) 

The main results from this year’s collaborations are as flows 
 
- Had frequent discussions over emails and Google Meet 

system. 
- Setup the research platform by an HMD and a foldable 

Android Smartphone 
- Prepare the initial software to run experiential system. 
- Formulate the further steps for the next two years. 
- Got a Research funding (DAIWA Anglo-Japanese 

foundation) would deepen this collaboration from the next 
year. 

-  
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(3-2)  
(Multiplied Effects, Development Potential, and Contributions to 
Related Research Fields etc) 

This collaborative research project will be continued next year by 
using the same scheme of the RIEC Nation-wide Cooperative 
Research Projects or other related project. The expected 
outcomes of the project are twofold: 
 
A. Fix the software to design various interactions using our 

research setup. 
B. Run an initial study to access our basic idea and design. 
 
The future impact of this work will be significant specifically in 
terms of establishing compact-mobile HMD setup that would be 
more promising in office environment or transportation (e.g., 
airline) than the current setup with game-oriented hand-held 
controllers. This work would contribute the new style of HMD 
and office VR applications.   
 

 (References) 
[1] S. Boustila, T. Guégan, K. Takashima and Y. Kitamura, "Text 

Typing in VR Using Smartphones Touchscreen and HMD," 
2019 IEEE Conference on Virtual Reality and 3D User Interfaces 
(VR), 2019, pp. 860-861, doi: 10.1109/VR.2019.8798238. 

S. Boustila, M. Ozkan, and D. Bechmann. 2020. “Interactions with 
a Hybrid Map for Navigation Information Visualization in Virtual 
Reality”. In Companion Proceedings of the 2020 Conference on 
Interactive Surfaces and Spaces (ISS '20). Association for 
Computing Machinery, New York, NY, USA, 69–72. 
DOI:https://doi.org/10.1145/3380867.3426219 

 
[4]   (Publications) 
N/A 
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Correlation between neural responses and human 
perception in figure-ground segregation.  
M. Shishikura, H. Tamura, and K. Sakai (2023)  
Frontiers in Systems Neuroscience, 12 January 
2023, Volume 16 – 2022; doi: 
10.3389/fnsys.2022.999575 
 
Dimensionality of the intermediate-level 
representation of shape and texture in monkey V4.  
A. Kodama, K. Kimura, and K. Sakai (2022) 
Neural Networks, Vol. 153, 444-449  
 
Figure-ground responsive fields of monkey V4 
neurons estimated from natural image patches.  
K. Kimura, A. Kodama, M. Shishikura, Y. Yamane 
and K. Sakai (2022)  
PLoS ONE, 17(6):e0268650, 2022, 
doi:10.1371/journal.pone.0268650  
 
Testing the effect of display organization in the 
collinear search impairment.  
L. Jingling and S. Shioiri (2022)  
Perception, vol. 51, no. 9, pp. 658-671 
 
Visual attention around a hand location localized 
by proprioceptive information. 
S. Shioiri, T. Sasada, and R. Nishikawa (2022)  
Cereb Cortex Commun, vol. 3, no. 1, p. tgac005, 
2022, doi: 10.1093/texcom/tgac005. 
 
Critical brain states related with self-initiated 
attentional shift. 
W. Wu, K. Kobayashi, D. Hou, S. Ono, Y. Sato, Y. 
Hatori, C. Tseng, S. Shioiri (2022)  
Journal of Vision 22 (14), 3883-3883 
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Contributions to Related Research Fields etc)
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 (Publication of 
papers and conference presentations of the results of this 
program Publications) 

 
List of papers and conference presentations (with 
acknowledgements) 

List of publications and conference presentations related to 
this project (without acknowledgements) 

1. H. Kato, K. Takahashi, Y. Hatori, Y. Sato and S. 

Shioiri, "Prediction of engagement from facial 

expressions: Effect of dynamic factors ", IIHMSP-

2022, (9pages) 
2. S. Shioiri, New Informatics Paradigm to Manage 

Quality and Value of Information. Interdisciplinary 

Information Sciences 28 (1), 2022 

3. Y. Sato, Y. Horaguchi, L. Vanel & S. Shioiri, 

Prediction of Image Preferences from Spontaneous 

Facial Expressions, Interdisciplinary Information 

Sciences 28 (1), 45-53 2 2022 

4. R. Miao, H. Kato, Y. Hatori, Y. Sato and S. Shioiri, 

Analysis of facial expressions for the estimation of 

concentration on online lectures, World Conference 

on Computers in Education 2022 (WCCE 2022), 

2022 

5. H. Kato, K. Takahashi, Y. Hatori, Y. Sato & S. Shioiri, 

Prediction of engagement from temporal changes in 

facial expression , World Conference on Computers 

in Education 2022 (WCCE 2022), 2022 

6. 

2022

, 2022 

7. 1

, Estimation of mental state 

while solving a language puzzle, 

2023 , 2023 

8. H-P. Yueh, C.Y. Huang, W. Lin (2022). Examining 

the differences between information professional 

groups in perceiving information ethics: An AHP 

study. Frontiers in Psychology, 13, 954827. 

9. W. Lin, W.T. Lo, H-P. Yueh (2022). Effects of learner 

control design in an AR-based exhibit on visitors’ 

museum learning. PLoS ONE, 17(10), e0274826 

10. T.L. Lai, Y.S.Lin, C.Y. Chou, H-P. Yueh (2022). 

Evaluation of an inquiry-based virtual lab for junior 

high school science classes. Journal of Educational 

Computing Research, 59(8), 1579-1600. 

11. W. Lin, J.Y. Wang, H-P. Yueh  (2022). Learning 

information ethical decision making with a 

simulation game. Frontiers in Psychology, 13, 

933298. 

12. K. Sumino, N. Wakita & I. Mitsugami, Geometrically 

and Temporally Consistent Visual Annotation for 

Smart Glasses, The 14th Asia-Pacific Workshop on 

Mixed and Augmented Reality (APMAR2022), 

2022 

13. K. Sumino, I. Mitsugami & R. Sagawa, Expression-

Controllable Facial Video Generation for Impression 

Quantification, 2022 IEEE 11th Global Conference 

on Consumer Electronics (GCCE2022), 2022 
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Grant No. R04/A17

Creation, manipulation, and electrical control of chiral spin 
textures in non-collinear antiferromagnetic heterostructures 

 
(Research Organization)

Principal Investigator  
Dr. Oleg A. Tretiakov (UNSW) 

(Research Collaborator of RIEC)  
Prof. Dr. Shunsuke Fukami 

(Project Member List)

(Summary)

(Results)
(Research Results)

°

é

“ ”
“ ”
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(Multiplied Effects, Development Potential, and 
Contributions to Related Research Fields etc.)

 (Publication of 
papers and conference presentations of the results of this 
program Publications) 
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S/N

Electro-
chemiluminescence: ECL ECL

ECL
ECL

ECL
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R4

 
 

Visualization of cellular functions via 
electrochemiluminescence 

[1]

3

MCF-7 U 96
7

PDMS
200 μM 8-

Amino-5-chloro-2,3-dihydro-7-phenylpyrido[3,4- 
d]pyridazine-1,4-dione L-012

PBS  pH7.4

 
L-012

-0.3 +0.7 V vs Ag/AgCl

L-012
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X

ECL (Fig.1)  
 

 
 

 
Fig. 1 Images of ECL detection of sectreted molecules 
from a cancer cell spheroid. Top: Conceptual image of 
the ECL detection. Bottom: Bright field image of 
MCF-7 spheroid on an electrode and ECL image after 
the removal of the spheroid.  

1,2-dioleoyl-
sn-glycero-3-phosphocholine DOPC

ITO

ECL [Ru(bpy)3]2+

Tri-n-propylamine

Fig. 2 DOPC
[Ru(bpy)3]2+

Fig. 2 Bilayer lipid membrane imaging through ECL 
on an ITO electrode. Left: Conceptual image of the 
ECL system for model lipid bilayer imaging. Right: 
Outlook photo of the ECL imaging. The ECL of   
[Ru(bpy)3]2+/TPrA shows bright orange emission on 
an ITO electrode.  

[Ru(bpy)3]2+/TPrA

 
[1] Kaoru Hiramoto, et al., Biosensors and 
Bioelectronics, 181, (2021), 113123. 

ECL

ECL XY

ECL
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R04/ 20

Interpersonal coordination of motor, cognitive and 
neurophysiological processes in joint activities 

 

 

 

 

 

Experimental Design

Not a partner
(another participant)

Absent 
partner

Present
partner

-Exp 3Exp 1Social

Exp 5Exp 4Exp 2Solo

Social Context

Partner Label

281

共同プロジェクト研究



282

共同プロジェクト研究



283

共同プロジェクト研究



R04/A21

284

共同プロジェクト研究



285

共同プロジェクト研究



286

共同プロジェクト研究



R04/A22

 

 

287

共同プロジェクト研究



288

共同プロジェクト研究



289

共同プロジェクト研究



R02/ 02

290

共同プロジェクト研究



 

 

 

 

 

 

 

 

 

 

291

共同プロジェクト研究



292

共同プロジェクト研究



R02/B03

 
 

 
 

 
NEC  

 
 
 

 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

36  

Massive IoT
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3  
(1) 

   

IoT Internet of Things

FL
Federated Learning FL

 

FL
FL

Knowledge Distillation
CMFD Consensus-based Multi-hop 

Federated Distillation FL

CMFD
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NN Neural 
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A. Taya, T. Nishio, M. Morikura, and K. Yamamoto, 
“Decentralized and model-free federated learning: 
consensus-based distillation in function space,” IEEE 
Transactions on Signal and Information Processing 
over Networks, vol.8, pp.799-814, Sep. 2022. 

A. Taya, “Distillation-based serverless federated 
learning over sensor networks,” 2022 International 
Conference on Emerging Technologies for 
Communications (ICETC), Tokyo, Japan, Nov. 2022 
(invited). 

A. Taya, “Federated learning: privacy-preserving 
distributed machine learning in IoT,” Asia Pacific 
Conference on Robot IoT System Development and 
Platform (APRIS), Tokyo, Japan, Nov. 2022 (invited). 

 ,  ,  ,  , 
“

,” , 
CS2022-14, pp.16-21, 2022 7  

 ,  ,  ,  , 
“

,” , AS-2-4, 
pp.S-10 - S-11, 2022 9  

 ,  ,  ,  ,  
, “  5G

,” , B-17-3, Sep. 2022. 
 ,  ,  ,  , 

 ,  ,“ DX  5G
,” , 97, No.2, pp.109-112, 2023.

K. Sato, “Over-the-air gaussian process regression 
based on product of experts,” 2022 IEEE 
GLOBECOM Workshops: Edge Learning over 5G 
Mobile Networks and Beyond, Virtual Conference, 
Dec. 2022. 

 , “[ ] : , 
,” , 

vol. 122, no. 25, IT2022-14, pp. 73-73, 2022 5 . 
K. Tsurumi, A. Kaburaki, K. Adachi, O. Takyu, M. 

Ohta, and T. Fujii, “Simple Clock Drift Estimation & 
Compensation for Packet-Level Index Modulation 
and its Implementation in LoRaWAN,” IEEE IoTJ, 
vol.9, no.16, pp.15089-15099, Aug. 2022. 

 ,  ,  ,  “LED
LED

,” , 
vol. 122, no. 429, WBS2022-84, pp. 120-125, 2023
3 . 
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hERG

(GO)

2023 3 7-8

12th International Workshop on Nanostructures & 
Nanoelectronics 

2023 3 7 ( )  8 ( ) 
 (Zoom) 

3 7  ( ) 
38   13

“Single atom co-catalysts in photocatalytic H2 
generation” 
Patrik Schmuki (University of Erlangen-Nuremberg, 
Germany)

“Single atom co-catalysts in photocatalytic H2 
generation” 
Patrik Schmuki (University of Erlangen-Nuremberg, 
Germany)

“Single atom co-catalysts in photocatalytic H2 
generation” 
Patrik Schmuki (University of Erlangen-Nuremberg, 
Germany)

“Nanothick metal oxide channel thin film transistors 
and their application as gas and UV sensing” 
Fumihiko Hirose (Yamagata University, Yamagata, 
Japan)

“Substrate-supported photosynthetic model thylakoid 
membrane” 
Yuka Kusunoki1, Daisuke Takagi2, Seiji Akimoto3, 
Sophie A. Meredith4, Ashley M. Hancock4, Stephen D. 
Evans4, Peter G. Adams4, Kenichi Morigaki1 (1Kobe 
University, Japan, 2Setsunan University, Japan, 3Kobe 
University, Japan, 4University of Leeds, UK)

“Fluorescence single molecule tracking for molecular 
behaviors at interfaces between solid surfaces and 
organic solvents” 
Yui Matsushita1, Satoki Kubota2, Takuya Matsumoto2, 
Ken-ichi Amano3, Tomoko Hirayama4, Hiroshi 
Onishi2,5, Ryugo Tero1 (1Toyohashi University of 
Technology, TJapan, 2Kobe University, Japan, 3Meijo 
University, Japan, 4Kyoto University, Japan, 5Institute 
for Molecular Science, Japan)
“An adaptive automatic method for idealization of 
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single-channel currents” 
Ayumi Hirano-Iwata, Madoka Sato, Masanori 
Hariyama, Maki Komiya, Hideaki Yamamoto 
(Tohoku University, Japan)

3 8  ( ) 
27   6

“Multiplexed detection of biomarkers in unprocessed 
clinical samples” 
Shenglin Cai, Thomas Pataillot-Meakin, Akifumi 
Shibakawa, Ren Ren, Charlotte L. Bevan, Sylvain 
Ladame, Aleksandar P. Ivanov, Joshua B. Edel 
(Imperial College London, UK)

“Anodic TiO2 nanotubes with defined intertube 
spacing in biomedical applications” 
Anca Mazare1,2, Patrik Schmuki1,3,4 (1Friedrich-
Alexander University of Erlangen-Nuremberg, 
Germany, 2Tohoku University, Japan, 3Regional 
Centre of Advanced Technologies and Materials, 
Czech Republic, 4King Abdulaziz University, Saudi 
Arabia) 

“Nonlinear responses observed in random arrays of 
gold nanoparticles assembled by dielectrophoresis” 
Yoshinao Mizugaki, Tetsuya Urae, Hiroshi Shimada 
(The University of Electro-Communications, Japan)

“Development of a highly sensitive gas sensor using 
TiO2-nanotube film” 
Daisuke Tadaki1, Kazuki Iwata2, Hiroyuki Abe3, Teng 
Ma1, Ayumi Hirano-Iwata1, Yasuo Kimura4, Shigeaki 
Suda5, Michio Niwano1 (1Tohoku University, Japan, 
2Tohoku Fukushi University, Japan, 3Industrial 
Technology Institute, Miyagi Prefectural Government, 
Japan, 4Tokyo University of Technology, Japan, 
5Miyagi Factory, CHEST M.I., Inc., Japan)

phosphatidylcholine (PC), 
phosphatidylethanolamine (PE), cholesterol (Chol)
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PE 2

2
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2
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Patrik Schmuki University of Erlangen 
 -Nuremberg

“13th International Workshop on Nano-
structures & Nanoelectronics”

2023 3 7  
1. Single atom co-catalysts in photocatalytic H2 generation,  

Patrik Schmuki 
(Department of Materials Science WW-4, LKO, 

Friedrich-Alexander University of Erlangen-Nuremberg, 
Erlangen, Germany) 

2. Nanothick metal oxide channel thin film transistors and 
their application as gas and UV sensing  
Fumihiko Hirose 
(Graduate School of Science and Engineering, 

Yamagata University, Yonezawa, Yamagata, Japan) 
3. Substrate-supported photosynthetic model thylakoid 

membrane 
Yuka Kusunoki1, Daisuke Takagi2, Seiji Akimoto3, 

Sophie A. Meredith4, Ashley M. Hancock4, Stephen D. 
Evans4, Peter G. Adams4, Kenichi Morigaki1,5 (1Graduate 
School of Agricultural Science, Kobe University, Kobe, 
Japan, 2Faculty of Agriculture, Setsunan University, 
Hirakata, Osaka, Japan, 3Graduate School of Science, 
Kobe University, Kobe, Japan, 4School of Physics and 
Astronomy, University of Leeds, Leeds, UK, 5Biosignal 
Research Center, Kobe University, Kobe, Japan) 

4. Fluorescence single molecule tracking for molecular 
behaviors at interfaces  between solid surfaces and 
organic solvents 
Yui  Matsushita1,  Satoki  Kubota2,  Takuya  

Matsumoto2,  Ken-ichi  Amano3,Tomoko Hirayama4, 
Hiroshi Onishi2,5, Ryugo Tero1 

(1Toyohashi University of Technology, Toyohashi, 
Japan, 2Kobe University, Kobe, Japan, 3Meijo University, 
Nagoya, Japan, 4Kyoto University, Kyoto, Japan, 
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5Institute for Molecular Science, Okazaki, Japan) 
5. An adaptive automatic method for idealization of single-

channel currents   
Ayumi Hirano-Iwata1,2,3, Madoka Sato1,3, Masanori 
Hariyama4, Maki Komiya1,Hideaki Yamamoto1 

(1Research Institute of Electrical Communication, 
Tohoku University, Sendai, Japan, 2WPI-Advanced 
Institute for Materials Research, Tohoku University, 
Sendai, Japan, 3Graduate School of Biomedical 
Engineering, Tohoku University, Sendai, Japan, 
4Graduate School of Information Sciences, Tohoku 
University, Sendai, Japan) 

 
2023 3 8  

6. Multiplexed detection of biomarkers in unprocessed 
clinical samples 
Shenglin Cai, Thomas Pataillot-Meakin,  Akifumi 

Shibakawa, Ren Ren, Charlotte L. Bevan, Sylvain 
Ladame, Aleksandar P. Ivanov, Joshua B. Edel 
(Department of Chemistry, Molecular Science Research 
Hub, Imperial College London, London, UK) 

7. Investigation of cell biochemical behavior under 
physical microenvironment using scanning 
electrochemical microscopy 

Fei Li, Shuake Kuermanbayi, Junjie Zhang, Zhaoyang Ye  
(School of Life Science and Technology, Xi’an 

Jiaotong University, Xi’an, China) 
8. The Electrostatically asymmetric nanopore for single 

peptide sensing and sequencing 
Yi-lun Ying, Fan Gao, Xinyi Li, Hongyan Niu, Yi-Tao 
Long 
(State Key Laboratory of Analytical Chemistry for Life 
Science, School of Chemistry and Chemical Engineering, 
Nanjing University, Nanjing, China) 

9. Anodic TiO2 nanotubes with defined intertube spacing in 
biomedical applications  
Anca Mazare1,2, Patrik Schmuki1,3,4 

(1Department of Materials Science WW-4, LKO, 
Friedrich-Alexander University of Erlangen-Nuremberg, 
Erlangen, Germany, 2WPI-Advanced Institute for 
Materials Research, Tohoku University, Sendai, Japan, 
3Regional Centre of Advanced Technologies and 
Materials, Olomouc, Czech Republic, 4Department of 
Chemistry, Faculty of Science, King Abdulaziz 
University, Jeddah, Saudi Arabia) 

10. Nonlinear responses observed in random arrays of gold 
nanoparticles assembled by dielectrophoresis 
Yoshinao Mizugaki, Tetsuya Urae, Hiroshi Shimada 

(Department of Engineering Science, The University of 
Electro-Communications (UEC Tokyo), Chofu, Tokyo, 

Japan) 
11. Development of a highly sensitive gas sensor using 

TiO2-nanotube film 
Daisuke Tadaki1, Kazuki Iwata2, Hiroyuki Abe3, Teng 
Ma1, Ayumi Hirano-Iwata1,Yasuo Kimura4, Shigeaki 
Suda5, Michio Niwano1 
(1Tohoku University, Sendai, Japan, 2Tohoku Fukushi 
University, Sendai, Japan, 3Industrial Technology Institute, 
Miyagi Prefectural Government, Sendai, Japan, 4Tokyo 
University of Technology, Hachioji, Tokyo, Japan, 
5Miyagi Factory, CHEST M.I., Inc., Japan) 
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2023 RISP International Workshop on Nonlinear 
Circuits, Communications, and Signal Processing 
(NCSP)  

 
 

 
,  Beyond 5G

 
 

4 7  
 

GaN

 
,

 
 

3  

326

共同プロジェクト研究



 
(2)  
H. Sekiya, K. Tokano, W. Zhu, Y. Komiyama, and K. 
Nguyen, "Design procedure of load-independent 
class-E WPT systems and its application in robot 
arm," IEEE Transactions on Industrial Electronics, 
2023. (Early Access) 
 
S. Uchino, S. Aoki, T. Kousaka, H. Asahara, "A unique 
bifurcation structure in one-dimensional model of 
current-controlled step-up DC-DC converter with 
photovoltaic module," Transactions of ISCIE, 2023. 
(In press) 
 

, , , , 
, "

E ," 
(EE), 

Mar. 2023. 
 
Y. Komiyama, W. Zhu, X. Wei, K. Nguyen, and H. 
Sekiya, "Wireless power transfer system with series 
resonant inverse class-E inverter," 2023 International 
Workshop on Nonlinear Circuits, Communications 
and Signal Processing (NCSP'23), Mar. 2023. 
 
Y. Komiyama, W. Zhu, K. Nguyen, and H. Sekiya, 
"Load-independent constant-current/zero-current 
switching inverter with series resonant filter," 2023 
IEEE Applied Power Electronics Conference and 
Exposition, Mar. 2023. 
 
Achievement of CV and CC Output Modes on Class-
E/F Inverter with One Auxiliary Switch 
Wenqi Zhu, Yutaro Komiyama, Kien Nguyen, and 
Hiroo Sekiya 
2022 IEEE International Symposium on Circuits and 
Systems (ISCAS, pp.2635-2639, Dec. 2022. 
 

, , , , 
, "

," 
(EE)EE2022-12, pp.22-26, 

July 2022. 
 

, , , , 
, "

E 2 ," 
(EE), vol.122, no.109, 

pp.11-16, July 2022. 
 

, , , , "
," 

(EE) EE2022-42, pp.89-94, June 2022. 
 
Y. Xie, W. Zhu, Y. Komiyama, K. Nguyen, H. Sekiya, 
"Analysis and Desugn of Load-independent Class-E 
Frequency Multiplier," IEICE NOLTA 

, June 2022. 
 

, , , , 
, "

 ," 2022 NOLTA
, p.37, June 2022. 

 
Y. Komiyama, S. Matsuhashi, W. Zhu, T. Mishima, Y. 
Ito, T. Uematsu, K. Nguyen, and H. Sekiya, "Wireless 
power transfer system with load-independent inverse 
class-E oscillator," Nonlinear Theory and Its 
Application, IEICE, vol. 13, no. 2, pp. 465-470, Apr. 
2022. 
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 GLOCOM

Learning Design Lab.

 
POC

 

 DNP
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Visual attention in dynamic scenes: 
electrophysiological investigations of multiple 
object tracking

Nakamura S, Kishimoto Y, Sekino M, Nakamura M, 
Tsutsui KI (2022). Depression induced by low-
frequency repetitive transcranial magnetic stimulation 
to ventral medial frontal cortex in monkeys. Exp 
Neurol. 357: 114168.  
 

Hosokawa T, Xu M, Katori Y, Yamada M, Aihara K, 
Tsutsui KI (2022). Monkey Prefrontal Single-Unit 
Activity Reflecting Category-Based Logical Thinking 
Process and Its Neural Network Model. J Neurosci. 
42: 6380-6391. 
 

Okada KI, Takeya R, Tanaka M (2022). Neural signals 
regulating motor synchronization in the primate deep 
cerebellar nuclei. Nat Commun. 13: 2504. 
 

Sasaki R, Kumano H, Mitani A, Suda Y, Uka T (2022). 
Task-specific employment of sensory signals 
underlies rapid task switching. Cereb Cortex. 32: 
4657-4670. 
 

Stiles NRB, Tanguay AR Jr, Shimojo S. Crossmodal 
Postdiction: Conscious Perception as Revisionist 
History (2022). J Percept Imaging. 5: jpi0150. 
 

Jingling L. and Shioiri S. (2022), Testing the effect of 
display organization in the collinear search 
impairment, Perception, vol. 51, no. 9, pp. 658-671 
 

Shioiri S., Sasada T., and Nishikawa R. (2022), Visual 
attention around a hand location localized by 
proprioceptive information, Cereb Cortex Commun, 
vol. 3, no. 1, p. tgac005, 2022, doi: 
10.1093/texcom/tgac005. 
 

Wu W., Kobayashi K., Hou D., Ono S., Sato Y., Hatori 
Y., Tseng C., Shioiri S. (2022), Critical brain states 
related with self-initiated attentional shift, Journal of 
Vision 22 (14), 3883-3883 
 

Shioiri S. (2022) New Informatics Paradigm to 
Manage Quality and Value of Information, 
Interdisciplinary Information Sciences, 28 (1), iv-iv  
 

Sato Y., Horaguchi Y., Vanel L., and Shioiri S. (2022), 
Prediction of Image Preferences from Spontaneous 
Facial Expressions., Interdisciplinary Information 
Sciences 28 (1), 45-53 
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R04/B02

1   
   

 

   

 

 

  

 NTT  

  

  

  

  

  

  

 CSRN  

  

  

  

  

  

  

 CIES  

 NTT  

  

  
 

21  
 

2 ,  

2023 3
3

8 1
 

 
3  
3-1  

 

SrRuO3

 

=

 
III-V
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InGaAs/InAlAs

 
NTT GaAsBi/GaAs

GaAs Bi

 

ARPES

 

 
NV

NV

 

 

 
 

3-2 ,  

 

4  
1. J. Ishihara, T. Mori, T. Suzuki, S. Sato, K. Morita, M. 

Kohda, Y. Ohno, and K. Miyajima, “Imprinting spatial 
helicity structure of vector vortex beam on spin texture 
in semiconductors”, Physical Review Letters 130, 
126701 (2023). 
https://doi.org/10.1103/PhysRevLett.130.126701 

2. J. Ryu, R. Thompson, J. Y. Park, S.-J. Kim, G. Choi, J. 
Kang, H. B. Jeong, M. Kohda, J. M. Yuk, J. Nitta, K-J 
Lee, and B.-G. Park, “Exploiting all three polarizations 
of spin currents for efficient spin-orbit torques in 
magnetic trilayers”, Nature Electronics 5, 217-223 
(2022). 

3. T. Saito, T. Nishimura, J.-Y. Yoon, J. Kölzer, D. Iizasa, 
M. Kammermeier, T. Schäpers, J. Nitta, and M. 
Kohda, “Lifetime of spin-orbit induced spin textures in 
a semiconductor heterostructure probed by quantum 
corrections to conductivity”, Physical Review 
Research 4, 043217 (2022). 
https://doi.org/10.1103/PhysRevResearch.4.043217 
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Si

Si Li
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(23th Workshop on Fine 

Particle Plasmas)
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1. G. Uchida, K. Nagai, A. Wakana, Y. Ikebe, “Low-
temperature and high-speed fabrication of nanocrystalline 
Ge films on Cu substrates using sub-Torr-pressure plasma 
sputtering”, IEEE Open Journal of Nanotechnology Vol. 3, 
pp. 153–158 (2022). 

 

2. G. Uchida, 75th Annual Gaseous Electronics Conference 
(GEC 2022), 2022 10 3-7 , Sendai, Japan, “Next-
generation Li-ion battery achieved by the low temperature 
plasma process”. 

3. G. Uchida, The international Conference on Battery for 
Renewable Energy and Electric Vehicles 2022, 2022 6

23 , e-conference, “High-capacity Li ion battery with 
nanostructured Ge and GeSn anode fabricated in the low 
temperature plasma process”. 

4. G. Uchida, MRS 2022 MRS SPRING MEETING and 
EXHIBIT, 2022 5 23-25 , e-conference, “Precise 
control of the nanostructure of Ge films by high-pressure 
plasma sputtering for Li-ion battery with super-high 
capacity”. 

5. G. Uchida, T. Omae, T. Yamada, K. Masumoto, R. Hanai, 
M. Kiga, The 32nd Annual meeting of MRS-J, Yokohama, 
2022 12 5-7 , ”Ge/C nanocomposite anode 
fabricated in co-sputtering plasma process for high 
capacity Li ion battery”. 

6. G. Uchida, J. Hayashi, Y. Habu, K. Nagai, Advances in 
Functional Materials 2023, Fukuoka, 2023 1 10 , 
“High electrical conductivity LiAlGePO films deposited 
by plasma co-sputtering for Li-ion battery application”. 

7. 
RF Si/C

Li 83
, 2022 9 20-23

 
8. 

Si /Si
Li 83

, 2022 9 20-23
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R04/B06 

 
Designing the Next Normal of Academic Conferences 

 
[1]   

 
  (  ) 

 
  (  ) 

  
  (   

( )) 
  (NTT  

) 
  (   

) 
  (  ) 

Kotaro Hara (Singapore Management University) 
  (  ) 
  (  ) 
  (  ) 
  ( ) 
  (   

) 
  ( ) 

 
[2] ,  

 

2022 10 6
 

 

[3]  
(3-1)  

 / Open Symposium
 

: 2022 10 6  
:  

  
Zoom Webinar  
: 128  

19 109  
Web :  

https://sites.google.com/view/riec-
symposium-designing-next 

Web  

:      

 
 JNTO  

 

 

 
 Yahoo Japan   

 /    

 

 
 

   

1  
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  (Singapore Management University ) 

1

Web PC
 

 
    

 

Panel Discussion 
 

   
 ( ) Save Medical  
 LINE( ) AI   

  (TechDoctor  
: 

 

 
  (NTT

  /  ACM SIGCHI 
Executive Committee Vice President At Large) 

ACM SIGCHI 

 
 
(3-2) ,  

Web (1)

2023 3 31
 

2022 12
13

MICE

(2)  
 

 

 

 
 

 
[4]  
(1)   

 
 2022 10 6  

https://sites.google.com/view/riec-symposium-
designing-next 

(2) MICE
2022 12 13  

https://ygmf.pacifico.co.jp/ 
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R04 B10

1)
30-45 GHz 

60-70 mm
0.05-0.1 mm 1/2 30
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R04/B11 
 

An Inter-personal Dimension of MA: Behavior, Physiology, and 
Engineering 

 
 

1   (Research Organization) 
 

Principal Investigator  
Chia-huei Tseng (  

(Research Collaborator of RIEC)  
Chia-huei Tseng (  

(Project Member List)   
Asaf Bachrach (Centre National de la Recherche 
Scientifique Paris, France  
 Hsin-Ni Ho Kyushu University, Fukuoka 
Mohammad Shehata (Toyoshi University of 
Technology) 
Hsin-I Liao (NTT Communication Science 
Laboratories) 
Masahiko Terao (Yamaguchi University) 
Hsiao-Wen Zan (National Yang Ming Chiao Tung 
University) 
Chia-fan Hsu (National Cheng-Kung University) 
I-Lien Ho (National Sun Yat-Sen University) 

 
2 , (Purpose 

of this project, research plan and contents) 
 

The Japanese concept/character MA ( ), commonly 
translated as gap, interval, or the in between, partakes in 
many forms of Japanese arts (e.g. architecture, tea ceremony, 
dance), sports (e.g. Japanese wrestling, fencing, martial arts), and daily 
life practices (e.g. speaking, walking, to social interaction). 
There is a recent calling to attend to the “interpersonal dimension of 
MA”, and we intend to form an interdisciplinary research team to 
apply research techniques from psychology, neuroscience, 
engineering, and humanities to conceptualize and quantify this rich 
cultural concept.  

We proposed to understand MA is not as being 
outside, as an empty space or silence, but within us 
(individually and collectively), experienced as a certain 
quality of attention or perceptual mode highlighting the 
anticipation of action (a-tension). Our research group took 
diverse approaches to connect this new endeavor with other 
better established fields such as non-verbal communication, 
computer-human interaction, and cultural influences on 
perception and cognition.  

 

3 (Results) 
3-1 (Research Results) 

 
        In this year, we have initiated group member 
activities in person as well as remote collaborative methods. 
We have organized 2 workshops together with invited talks 
at Tohoku University.     
 

1. Oct 7, 2022, RIEC, Tohoku University 
Dr. Dixon Huang (editor for Routledge Culture, 
Society, Business in East Asia Series. Currently 
affiliated with Global Creative Industries in the School 
of Modern Languages and Cultures in the Faculty of 
Arts of HKU) visited Tohoku University and gave 
insightful comments from the perspective of social 
anthropology. 

 
2. February 26, 2023, RIEC, Tohoku University 
We invited a few experts to present their research results 
for the group members. The speakers and their talk titles 
are: 
Su-Ling Yeh: Enhancing Well-Being in the Age of AI: How 
Psychology Can Help 
Kazuki TAKASHIMA: Human-Computer Interaction 
Professor Hajime Mushiake: Non-cognitive Skill Education: 
Play-back Theater 
Yi-Chuan Chen: How to assess crossmodal correspondences? 
Some methodological considerations 
Pi-Chun Huang: The Effects of Mandarin Chinese Lexical 
Tones in Sound–Shape and Sound–Size Correspondences 
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3. February 27, 2023, Tohoku University 
Playback Theater Workshop: The 
first Playback Theater Company was founded in 1975 
by Jonathan Fox and Jo Salas. This theater is an original 
form of improvisational theater in which participants 
tell stories from their lives and watch them enacted on 
the spot. There are varieties of forms in theatrical 
method and this workshop offered an introduction to 
participants. (Instructors: Miki Mushiake & Hajime 
Mushiake) 
 
 
 
 
 

 
 
 
 
 
 

4. February 27, 2023, Tohoku University 
Contact improvisation (CI) Workshop: CI is an improvisational 
dance that establishes contacts and relationships with self and 
others. Without words, our bodies deepen self-awareness and 
understanding of others effortlessly, possibly because the body 
perceives and conveys the essence of each other unconsciously. 
We started with a careful warm-up to loosen up the body, 
followed by improvisational dancing and movements with 
others. During the reflection time, we talked about what the body 
experienced and what moved the mind. (Workshop Instructors: 
Shoko Kashima & Chico Katsube (Contact Improvisation 
Group CIco, Kagoshima) 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

3-2 ,  
(Multiplied Effects, Development Potential, and 
Contributions to Related Research Fields etc) 
 

We will use the foundation this year to seek for 
possibilities of international event organization to increase 
the awareness of our research theme and capacities. We are a 
truly interdisciplinary research team with a niche to study 
cross-cultural and cross-boundary of various forms of 
communication. Our goals are not limited to academic 
excellence, but also to engage community participation in 
achieving more together.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

4   (Publication of 
papers and conference presentations of the results of this 
program Publications) 

1  
List of papers and conference presentations (with 
acknowledgements) 
 
Cheng, M., Higashiyama, S., Fujiwara, K., Tseng, C.H., 
Kitamura, Y. (2022) E-Motion: a database of bodily 
expression of basic and social emotions. Paper presented at 
the European Conference on Visual Perception 2022, 
Nijmegen, Netherland.  
 
Liu, J., Cheng, M., Higashiyama, S., Kitamura, Y., Tseng, 
C.H., (2023) Contextual Effects on Embodied Emotion: 
Assimilation and Contrast Effects. Paper presented at Vision 
Society Japan Winter Meeting, Tokyo, Japan  
 
Fujiwara, K., Cheng, M., Higashiyama, S., Tseng, C.H., 
Kitamura, Y. (2022) Toward the development of Motion 
Unit: A data-driven study using motion capture. Paper 
presented at Annual Convention of Society for Personality 
and Social Psychology, Atlanta, USA.  
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Grant No. R04/B12 

Research of the fundamental technologies of edge computing 
and edge-assisted smart systems for smart city 

(
) 

(Research Organization) 
Toyohashi University of Technology

Principal Investigator Xun Shao 

(Research Collaborator of RIEC)  

(Project Member List)  
Hongyang Hong (Kitami Institute of Technology)

(Summary)
This research aims at developing fundamental 

technologies of edge computing and edge-assisted 
smart systems for smart cities. The research 
collaboration was mainly carried out by having 
workshops. Specifically, we organized and carried 
out the following workshop: 

1) Name: RIEC Workshop on Key Technologies 
for Smart Cities 

2) Date: 2022/2/22 
3) Place: RIEC 
4) Number of participants: 5 

 
In this workshop, Prof. Go Hasegawa from 

Tohoku University presented his recent research 
about packet scheduling algorithm between 
wireless base stations and C-RAN, which are 
connected with PON. This research is very 
important for lowering the operational cost of 
mobile carriers. Prof. Hiroshi Masui from Kitami 
Institute of Technology presented the development 
of bus location system. With this system, bus 
passages can obtain the real time location of the 
buses they are waiting from smart phone 
application. Prof. Guowei Lu from Aizu University 
presented the latest research results about optical 
communications, and Master student Hongyang 
Hong from Kitami Institute of Technology 
presented an approach to improve the effectiveness 
of renewable energy. All the presentations are 
closely related to smart city. The participants had an 
extensive and in-depth exchange of views. 
 

 
 
 

3  (Results) 
3-1  (Research Results) 

 This year, our focus is on smart energy scheduling 
technology for interconnected micro grids. For this 
purpose, 

1) We conducted a comprehensive survey about 
micro grids, and clarified both quantitative and 
qualitative requirements from micro grid users. 

2) We built a comprehensive mathematical model to 
catch the main characteristics of the energy scheduling 
problem, defining the objective function, and 
clarifying the main constraints.   

3) We proposed novel optimization algorithms with 
multi-agent deep reinforcement learning to solve the 
optimal scheduling problem. Fig. 1 shows that the 
proposed method can save the energy cost 
significantly for the micro grid users.

 
  Fig. 1. Electricity saving of 4 micro grid users 
 
In addition, we also developed a truthful auction 

algorithm for trading edge resources, and a prediction-
based routing algorithm for vehicle networks.  

 (Multiplied Effects, Development Potential, and 
Contributions to Related Research Fields etc) 

The proposed technologies in this project are 
expected to contribute to the future smart cities and 
society.  
  This research also stimulated the initiation of 12th 
EAI International Conference on Mobile Networks 
and Management (MONAMI 2022) that was held in 
Oct 2022, Nanchang, China. Xun Shao served as the 
general co-chair of the conference. 
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 (Publication of 
papers and conference presentations of the results 
of this program Publications) 

[1] Y. Liu, D. Zhang, X. Shao, K. Yu, and S. Mumtaz, 
“A Truthful Auction for Green Continuous Task 
Allocation and Pricing in Edge Computing,” Prof. IEE 
ICC 2023, 2023 
 
 

List of publications and conference presentations 
related to this project (without acknowledgements) 
[1] J. Qi, H. Zhang, X. Li, H. Ji, and X. Shao, “Edge-
Edge Collaboration Based Micro-Service Deployment 
in Edge Computing Networks,” Proc. IEEE WCNC 
2022, 2022 
 
[2] B. Liu, Y. Lu, W. Han, X. Shao, and W. Chen, “A 
Vehicle Density Prediction Based Routing Protocol 
for Green VANET Powered by VFC,” Proc. IEEE ICC 
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R03/SI01 

Human sciences with AI technologies

Principal Investigator  
Su-Ling Yeh (National Taiwan University) 

 (Research Collaborator of RIEC) 
  Satoshi Shioiri RIEC, Tohoku University  

 (Project Member List) 

Li-Chen Fu (National Taiwan University) 

Hsiu-Ping Yueh (National Taiwan University) 

Tsung-Ren Huang (National Taiwan University) 

Shu-Kai Hsieh (National Taiwan University) 

Yung-Jen Hsu (National Taiwan University) 

Jong-Tsun Huang (National Taiwan University) 

Keng-Chen Liang (National Taiwan University) 

Tai-Li Chou (National Taiwan University) 

Joshua Goh (National Taiwan University) 
    Yoshifumi Kitamura RIEC, Tohoku University  

Yoshihiko Horio RIEC, Tohoku University  

Takahiro Hanyu RIEC, Tohoku University  

Chia-huei Tseng RIEC, Tohoku University  

 (Total Number of Participants) 100  

(Purpose 
of this project, research plan and contents) 

AI application in industry, business, medical treatment and 
human science is the most remarkable and forward-looking 
research area.  The proposed study area, AI in Human 
Studies will create synergy based on the strength of the two 
research institutes. The AI and advanced robotic center at 
NTU consists of a strong team from human studies: education, 
psychology, medicine, humanities, and etc. RIEC at Tohoku 
includes experts in Advanced Acoustic Information Systems, 
Visual Cognition and Systems, Interactive Content Design, 

Soft Computing Integrated System, New Paradigm VLSI 
System.  
    The two research institutes have co-organized a 
symposium (The First NTU-Tohoku Symposium on 
Interdisciplinary AI and Human Studies) on December 23, 
2017 in Taipei, Taiwan. It was a public event which attracted 
more than 100 attendants from academic fields and the public. 
From the initial preparation and execution, the two teams 
have established several possible collaboration research lines 
as well as joint research plan. The second Tohoku-NTU 
symposium was held on November 24 and 25, 2018 at RIEC 
in Sendai , the third one was held on NTU, on November 24, 
2019 and the fourth one and fifth one were held on March 12 
and 13, 2021 and March 19th, 2022 on line due to the COVID 
19 pandemic. 
 In this year, the sixth NTU-Tohoku Symposium on 
Interdisciplinary AI and Human Studies was held on 
February 26th. It had 16 talks and the tilts and speakers are 
shown below. 
 
Su-Ling Yeh 
Enhancing Well-Being in the Age of AI: How Psychology Can Help 
 
Kazuki TAKASHIMA 
Human-Computer Interaction 

Li-Chen Fu 
Bringing Human-like Cognition to Social Robots: Implementing 
Cognitive Robots for Human-robot Interaction 
 
Hajime Mushiake 
Non-cognitive Skill Education: Play-back Theater 

Hung-Yi Lee 
Self-supervised Learning for Speech Processing 
 
Kazunori Yamada 
Strong AI and machine consciousness / neural network for sequence 
processing and dialogue agent/video game and entertainment 

Yi-Chuan Chen 
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How to assess crossmodal correspondences? Some methodological 
considerations 

Nobuyuki Sakai 
Psychology of eating  
 
Pi-Chun Huang 
The Effects of Mandarin Chinese Lexical Tones in Sound–Shape and 
Sound–Size Correspondences 

Yu-Chiang Wang 
Recent Advances in Vision & Language 
 
Shinichiro Omachi 
Image processing 

Che Lin 
Smart Healthcare: How can AI Revolutionize the Healthcare 
Ecosystem 
 
Tsukasa Ishigaki 
Humanities & social sciences / Commerce / 

Tsung-Te Liu 
Hardware Security Circuits for Reliable Key Generation and 
ProtectionProf. Naofumi HommaHardware security 

(Results)
(Research Results)

The following list shows collaboration topics between the 
two organization. 

(1) AI & Social Robotics 

(2) AI & Education  

(3) AI & Robots for the Aging Society: 

(4) Speech and Natural Language Processing 

(5) Ethics and Law in AI 

(6) AI & Human Mental Functions  

(7) Yotta Informatics and AI 

(8) AI & Medical Imagine 

(9) Differences in Color Representations of Tastes: 

Cross-cultural Study Among Japanese, Russian and 

Taiwanese   

Among the topics listed above, details are shown for 
topic (2) and (9). For the topic (9), a group of researchers 
between two university estimated students’ mental states 
while studying. While participants were solving a 
language puzzle, facial images were recorded. There 

were several hints for the participants who clicked a 
button to get one during the task. Analyzing facial 
expressions succeeded predict the time when a 
participant required a hint. This indicates that Ai could 
use facial images to provide hints at appropriate time in 
learning processes. 

For the topic (9), cultural differences in cross-
modal color-taste associations were investigated among 
Japanese, Taiwanese, and Russian respondents. The 
participants were asked to choose a color from a 35-color 
palette that corresponds to a particular item including 
three voices (male, female, and child), five basic tastes, 
five types of oral chemesthesis (hot, sharp, spicy, fatty, 
and astringent), and eight functional foods. The results 
demonstrate that cross-modal associations were mostly 
similar among the participants. However, for some 
specific tastes such as umami, more cultural differences 
were observed. The results indicate there are specific 
cultural features in addition to the common associations 
between color and taste for participants from different 
cultures. 
 

The project aims to progress the research in the 
fields of AI and human sciences through the collaboration of 
the two organizations. We expect a variety of novel 
applications of information and robotics technologies with the 
development and use of AI technologies. It is crucial to 
understand human in the use many of these applications and 
without development of AI without human sciences may 
cause troubles in the society. The project explores the futures 
for hearty developments of AI technology and the two 
organizations are expected to be the centers of the research 
field not only in Japan and Taiwan, but also in the world. 
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教　授（兼） Professor* 大　兼　幹　彦 Mikihiko Ogane

准教授（兼） Associate Professor* 角　田　匡　清 Masakiyo Tsunoda

准教授（兼） Associate Professor* 小　川　智　之 Tomoyuki Ogawa

助　教 Assistant Professor 金　井　　　駿 Shun Kanai

助　教 Assistant Professor Justin Llandro Justin Llandro

助　教（兼） Assistant Professor* 山　根　結　太 Yuta Yamane

学術研究員 Research Fellow 小　原　紀　子 Noriko Obara
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■　ナノ集積デバイス・プロセス研究室 Nano-Integration Devices and Processing

教　授 Professor 佐　藤　茂　雄 Shigeo Sato

教　授（兼） Professor* 張　山　昌　論 Masanori Hariyama

教　授（兼） Professor* 黒　田　理　人 Rihito Kuroda

准教授 Associate Professor 櫻　庭　政　夫 Masao Sakuraba

准教授 Associate Professor 山　本　英　明 Hideaki Yamamoto

准教授（兼） Associate Professor* Waidyasooriya Hasitha Muthumala Waidyasooriya Hasitha Muthumala

助　教 Assistant Professor 佐　藤　信　之 Nobuyuki Sato

特任助教 Specially Appointed Assistant Professor 守　谷　　　哲 Satoshi Moriya

■　量子デバイス研究室 Quantum Devices

准教授 Associate Professor 大　塚　朋　廣 Tomohiro Otsuka

■　磁性デバイス研究室（客員） Magnetic Devices (Visitor Section)

客員教授 Visiting Professor 弓　仲　康　史 Yasushi Yuminaka

ブロードバンド工学研究部門 Broadband Engineering Division

■　超高速光通信研究室 Ultrahigh-speed Optical Communication

教　授 Professor 廣　岡　俊　彦 Toshihiko Hirooka

教　授（兼） Professor* 山　田　博　仁 Hirohito Yamada

教　授（兼） Professor* 松　浦　祐　司 Yuji Matsuura

准教授 Associate Professor 葛　西　恵　介 Keisuke Kasai

准教授（兼） Associate Professor* 松　田　信　幸 Nobuyuki Matsuda

■　応用量子光学研究室 Applied Quantum Optics

教　授 Professor 八　坂　　　洋 Hiroshi Yasaka

准教授 Associate Professor 吉　田　真　人 Masato Yoshida

助　教 Assistant Professor 横　田　信　英 Nobuhide Yokota

■　先端ワイヤレス通信技術研究室 Advanced Wireless Information Technology

教　授 Professor 末　松　憲　治 Noriharu Suematsu

教　授（兼） Professor* 陳　　　　　強 Qiang Chen

特任教授 Specially Appointed Professor 芝　　　隆　司 Takashi Shiba

准教授（兼） Associate Professor* 今　野　佳　祐 Keisuke Konno

助　教 Assistant Professor 古　市　朋　之 Tomoyuki Furuichi

■　情報ストレージシステム研究室 Information Storage Systems

教　授 Professor 田　中　陽一郎 Yoichiro Tanaka

教　授（兼） Professor* 周　　　　　暁 Xiao Zhou

教　授（兼） Professor* 伊　藤　健　洋 Takehiro Ito

准教授 Associate Professor Simon John Greaves Simon J. Greaves

准教授（兼） Associate Professor* 鈴　木　　　顕 Akira Suzuki

■　超ブロードバンド信号処理研究室 Ultra-Broadband Signal Processing

教　授 Professor 尾　 　泰　一 Taiichi Otsuji

教　授（兼） Professor* 西　山　大　樹 Hiroki Nishiyama

教　授（兼） Professor* 末　光　哲　也 Tetsuya Suemitsu

准教授 Associate Professor 佐　藤　　　昭 Akira Satou

助　教 Assistant Professor 渡　辺　隆　之 Takayuki Watanabe

学術研究員 Research Fellow Ryzhii Victor Ryzhii Victor
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■　量子光情報工学研究室 Quantum-Optical Information Technology

教　授 Professor 枝　松　圭　一 Keiichi Edamatsu

准教授 Associate Professor 金　田　文　寛 Fumihiro Kaneda

助　教 Assistant Professor Soyoung Baek Soyoung Baek

■　ブロードバンド通信基盤技術研究室（客員） Basic Technology for Broadband Communication (Visitor Section)

客員教授 Visiting Professor 鈴　木　恭　宜 Yasunori Suzuki

客員教授 Visiting Professor 亀　田　　　卓 Suguru Kameda

人間情報システム研究部門 Human Information Systems Division

■　生体電磁情報研究室 Electromagnetic Bioinformation Engineering

教　授 Professor 石　山　和　志 Kazushi Ishiyama

教　授（兼） Professor* 津　田　　　理 Makoto Tsuda

教　授（兼） Professor* 渡　邉　高　志 Takashi Watanabe

教　授（兼） Professor* 中　村　健　二 Kenji Nakamura

教　授（兼） Professor* 薮　上　　　信 Shin Yabukami

教　授（兼） Professor* 遠　藤　　　恭 Yasushi Endo

准教授 Associate Professor 後　藤　太　一 Taichi Goto

准教授（兼） Associate Professor* 桑波田　晃　弘 Akihiro Kuwahata

准教授（兼） Associate Professor* 長　﨑　　　陽 Yoh Nagasaki

講　師（兼） Lecturer* 青木（木嶌）英恵 Hanae Aoki (Kijima)

■　先端音情報システム研究室 Advanced Acoustic Information Systems

教　授 Professor 坂　本　修　一 Shuichi Sakamoto

教　授（兼） Professor* 金　井　　　浩 Hiroshi Kanai

教　授（兼） Professor* 伊　藤　彰　則 Akinori Ito

准教授（兼） Associate Professor* 能　勢　　　隆 Takashi Nose

准教授（兼） Associate Professor* 荒　川　元　孝 Mototaka Arakawa

■　高次視覚情報システム研究室 Visual Cognition and Systems

教　授 Professor 塩　入　　　諭 Satoshi Shioiri

教　授（兼） Professor* 杉　田　典　大 Norihiro Sugita

准教授 Associate Professor 曽　　　加　蕙 Chia-Huei Tseng

准教授 Associate Professor 金　子　沙　永 Sae Kaneko

助　教 Assistant Professor 羽　鳥　康　裕 Yasuhiro Hatori

助　教（兼） Assistant Professor* Sun Sai Sun Sai

特任助教 Specially Appointed Assistant Professor Wu Wei Wu Wei

■　情報コンテンツ研究室 Information Content

教　授 Professor 北　村　喜　文 Yoshifumi Kitamura

教　授（兼） Professor* 加　藤　　　寧 Nei Kato

教　授（兼） Professor* 菅　沼　拓　夫 Takuo Suganuma

准教授 Associate Professor 髙　嶋　和　毅 Kazuki Takashima

准教授（兼） Associate Professor* 阿　部　　　亨 Toru Abe

准教授（兼） Associate Professor* 川　本　雄　一 Yuichi Kawamoto

助　教 Assistant Professor 藤　田　和　之 Kazuyuki Fujita

助　教 Assistant Professor 池　松　　　香 Kaori Ikematsu

特任助教 Specially Appointed Assistant Professor Cheng Miao Cheng Miao
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■　実世界コンピューティング研究室 Real-World Computing

教　授 Professor 石　黒　章　夫 Akio Ishiguro

准教授 Associate Professor 加　納　剛　史 Takeshi Kano

助　教 Assistant Professor 福　原　　　洸 Akira Fukuhara

助　教（兼） Assistant Professor* 安　井　浩太郎 Kotaro Yasui

■　ナノ・バイオ融合分子デバイス研究室 Nano-Bio Hybrid Molecular Devices

教　授 Professor 平　野　愛　弓 Ayumi Hirano

教　授（兼） Professor* 吉　信　達　夫 Tatsuo Yoshinobu

教　授（兼） Professor* 木　下　賢　吾 Kengo Kinoshita

教　授（兼） Professor* 金　子　俊　郎 Toshiro Kaneko

教　授（兼） Professor* 神　﨑　　　展 Makoto Kanzaki

准教授（兼） Associate Professor* 大　林　　　武 Takeshi Obayashi

准教授（兼） Associate Professor* 宮　本　浩一郎 Koichiro Miyamoto

准教授（兼） Associate Professor* 西　　　羽　美 Hafumi Nishi

准教授（兼） Associate Professor* 加　藤　俊　顕 Toshiaki Kato

助　教 Assistant Professor 但　木　大　介 Daisuke Tadaki

助　教 Assistant Professor 小　宮　麻　希 Maki Komiya

助　教（兼） Assistant Professor* 平　本　　　薫 Kaoru Hiramoto

■　多感覚情報統合認知システム研究室 Multimodal cognitive system

教　授（兼） Professor* 坂　井　信　之 Nobuyuki Sakai

助　教 Assistant Professor 山　本　浩　輔 Kosuke Yamamoto

■　マルチモーダルコンピューティング研究室（客員） Multimodal Computing (Visitor Section)

客員教授 Visiting Professor 下　條　信　輔 Shinsuke Shimojoh

客員教授 Visiting Professor 井　上　光　輝 Mitsuteru Inoue

客員教授 Visiting Professor 幸　村　　　琢 Taku Komura

客員准教授 Visiting Associate Professor 小　山　翔　一 Shoichi Koyama

非常勤講師 Part-time Lecturer 藤　原　　　健 Ken Fujiwara

システム・ソフトウェア研究部門 Systems ＆ Software Division

■　ソフトウェア構成研究室 Software Construction

教　授（兼） Professor* 篠　原　　　歩 Ayumi Shinohara

教　授（兼） Professor* 住　井　英二郎 Eijiro Sumii

准教授（兼） Associate Professor* 松　田　一　孝 Kazutaka Matsuda

准教授（兼） Associate Professor* 吉　仲　　　亮 Ryo Yoshinaka

■　コンピューティング情報理論研究室 Computing Information Theory

教　授 Professor 中　野　圭　介 Keisuke Nakano

教　授（兼） Professor* 静　谷　啓　樹 Hiroki Shizuya

教　授（兼） Professor* 大　町　真一郎 Shinichiro Omachi

准教授（兼） Associate Professor* 酒　井　正　夫 Masao Sakai

准教授（兼） Associate Professor* 磯　邉　秀　司 Shuji Isobe

助　教 Assistant Professor 浅　田　和　之 Kazuyuki Asada

助　教 Assistant Professor 菊　池　健太郎 Kentaro Kikuchi
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■　コミュニケーションネットワーク研究室 Communication Network Systems

教　授 Professor 長谷川　　　剛 Go Hasegawa

教　授（兼） Professor* 斎　藤　浩　海 Hiroumi Saito

教　授（兼） Professor* 乾　　　健太郎 Kentaro Inui

教　授（兼） Professor* 鈴　木　　　潤 Jun Suzuki

准教授（兼） Associate Professor* 後　藤　英　昭 Hideaki Goto

准教授（兼） Associate Professor* 水　木　敬　明 Takaaki Mizuki

■　環境調和型セキュア情報システム研究室　 Environmentally Conscious Secure Information System

教　授 Professor 本　間　尚　文 Naofumi Homma

助　教 Assistant Professor 上　野　　　嶺 Rei Ueno

■　ソフトコンピューティング集積システム研究室　 Soft Computing Integrated System

教　授 Professor 堀　尾　喜　彦 Yoshihiko Horio

■　新概念 VLSI システム研究室 New Paradigm VLSI System

教　授 Professor 羽　生　貴　弘 Takahiro Hanyu

教　授（兼） Professor* 青　木　孝　文 Takafumi Aoki

准教授 Associate Professor 夏　井　雅　典 Masanori Natsui

准教授 Associate Professor 鬼　沢　直　哉 Naoya Onizawa

准教授（兼） Associate Professor* 伊　藤　康　一 Koichi Ito

学術研究員 Research Fellow 玉　越　　　晃 Akira Tamakoshi 

■　情報社会構造研究室（客員） Information Social Structure (Visitor Section)

客員教授 Visiting Professor 松　岡　　　浩 Hiroshi Matsuoka

客員教授 Visiting Professor 米　田　友　洋 Tomohiro Yoneda

客員教授 Visiting Professor 今　井　　　雅 Masashi Imai

附属研究施設 Research Facilities

附属ナノ・スピン実験施設 Laboratory for Nanoelectronics and Spintronics

施設長（併）／教授 Director, Professor 堀　尾　喜　彦 Yoshihiko Horio

■　共通部 Cooperation Section

技術専門職員（兼） Technical Staff* 森　田　伊　織 Iori Morita

技術一般職員（兼） Technical Staff* 小　野　力　摩 Rikima Ono

技術一般職員（兼） Technical Staff* 武　者　倫　正 Michimasa Musha

■　スピントロニクス研究室 Spintronics

教　授 Professor 深　見　俊　輔 Shunsuke Fukami

教　授（兼） Professor* 松　倉　文　礼 Fumihiro Matsukura

教　授（兼） Professor* 安　藤　康　夫 Yasuo Ando

教　授（兼） Professor* 島　津　武　仁 Takehito Simatsu

教　授（兼） Professor* 齊　藤　　　伸 Shin Saito

教　授（兼） Professor* 池　田　正　二 Shoji Ikeda

教　授（兼） Professor* 大　兼　幹　彦 Mikihiko Ogane

准教授（兼） Associate Professor* 角　田　匡　清 Masakiyo Tsunoda

准教授（兼） Associate Professor* 小　川　智　之 Tomoyuki Ogawa

助　教 Assistant Professor 金　井　　　駿 Shun Kanai

助　教 Assistant Professor Justin Llandro Justin Llandro

助　教（兼） Assistant Professor* 山　根　結　太 Yuta Yamane
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■　ナノ・バイオ融合分子デバイス研究室 Nano-Bio Hybrid Molecular Devices

教　授 Professor 平　野　愛　弓 Ayumi Hirano

教　授（兼） Professor* 吉　信　達　夫 Tatsuo Yoshinobu

教　授（兼） Professor* 木　下　賢　吾 Kengo Kinoshita

教　授（兼） Professor* 金　子　俊　郎 Toshiro Kaneko

教　授（兼） Professor* 神　﨑　　　展 Makoto Kanzaki

准教授（兼） Associate Professor* 大　林　　　武 Takeshi Obayashi

准教授（兼） Associate Professor* 宮　本　浩一郎 Koichiro Miyamoto

准教授（兼） Associate Professor* 西　　　羽　美 Hafumi Nishi

准教授（兼） Associate Professor* 加　藤　俊　顕 Toshiaki Kato

助　教 Assistant Professor 但　木　大　介 Daisuke Tadaki

助　教 Assistant Professor 小　宮　麻　希

助　教（兼） Assistant Professor* 平　本　　　薫 Kaoru Hiramoto

■　ナノ集積デバイス・プロセス研究室 Nano-Integration Devices and Processing

教　授 Professor 佐　藤　茂　雄　 Shigeo Sato

教　授（兼） Professor* 張　山　昌　論 Masanori Hariyama

教　授（兼） Professor* 黒　田　理　人 Rihito Kuroda

准教授 Associate Professor 櫻　庭　政　夫 Masao Sakuraba

准教授 Associate Professor 山　本　英　明 Hideaki Yamamoto

准教授（兼） Associate Professor* Waidyasooriya Hasitha Muthumala Waidyasooriya Hasitha Muthumala

助　教 Assistant Professor 佐　藤　信　之 Nobuyuki Sato

特任助教 Specially Appointed Assistant Professor 守　谷　　　哲 Satoshi Moriya

附属ブレインウェア研究開発施設 Laboratory for Brainware Systems

施設長（併）／教授 Director, Professor 石　黒　章　夫 Akio Ishiguro

■　認識・学習システム研究室 Recognition and Learning Systems

教　授 Professor 塩　入　　　諭 Satoshi Shioiri

教　授 Professor 坂　本　修　一 Shuichi Sakamoto

■　ソフトコンピューティング集積システム研究室 Soft Computing Integrated System

教　授 Professor 堀　尾　喜　彦 Yoshihiko Horio

■　新概念 VLSI システム研究室 New Paradigm VLSI System

教　授 Professor 羽　生　貴　弘 Takahiro Hanyu

教　授（兼） Professor* 青　木　孝　文 Takafumi Aoki

准教授 Associate Professor 夏　井　雅　典 Masanori Natsui

准教授 Associate Professor 鬼　沢　直　哉 Naoya Onizawa

准教授（兼） Associate Professor* 伊　藤　康　一 Koichi Ito

■　実世界コンピューティング研究室 Real-World Computing

教　授 Professor 石　黒　章　夫 Akio Ishiguro

准教授 Associate Professor 加　納　剛　史 Takeshi Kano

助　教 Assistant Professor 福　原　　　洸 Akira Fukuhara

助　教（兼） Assistant Professor* 安　井　浩太郎 Kotaro Yasui

附属21世紀情報通信研究開発センター Research Center for 21st Century Information Technology

センター長（併）／教授 Director, Professor 末　松　憲　治 Noriharu Suematsu

■　産学官研究開発部 Industry-Academia-Government-Collaboration Research and Development Division

教　授（兼） Professor* 末　松　憲　治 Noriharu Suematsu

客員准教授 Visiting Associate Professor 前　畠　　　貴 Takashi Maehata

客員准教授 Visiting Associate Professor 本　良　瑞　樹 Mizuki Motoyoshi
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■　学際連携研究部 Interdisciplinary Collaboration Research Division

教　授（兼） Professor* 塩　入　　　諭 Satoshi Shioiri

教　授（兼） Professor* 羽　生　貴　弘 Takahiro Hanyu

■　萌芽研究部 Exploratory Research Division

教　授（兼） Professor* 塩　入　　　諭 Satoshi Shioiri

教　授（兼） Professor* 北　村　喜　文 Yoshifumi Kitamura

教　授（兼） Professor* 末　松　憲　治 Noriharu Suematsu

高等研究機構新領域創成部 Division for the Establishment of Frontier Sciences

■　多感覚情報統合認知システム研究室 Multimodal cognitive system

教　授（兼） Professor* 坂　井　信　之 Nobuyuki Sakai

助　教（兼） Assistant Professor* 山　本　浩　輔 Kosuke Yamamoto

■　スピントロニクス・CMOS 融合脳型集積システム研究室 Spintronics/CMOS Hybrid Brain-Inspired Integrated Systems

教　授（兼） Professor* 遠　藤　哲　郎 Tetsuo Endoh

助　教（兼） Assistant Professor* 馬　　　奕　涛 Yitao Ma

安全衛生管理室

室　長（兼）／教授 Manager, Professor* 佐　藤　茂　雄 Shigeo Sato

助　教（兼） Assistant Professor* 佐　藤　信　之 Nobuyuki Sato

共通研究施設 Common Research Facilities

やわらかい情報システムセンター Flexible Information System Center

センター長（兼）／教授 Director, Professor* 長谷川　　　剛 Go Hasegawa

研究基盤技術センター Fundamental Technology Center

センター長（兼）／教授 Director, Professor* 佐　藤　茂　雄 Shigeo Sato

技術専門員（技術長） Technical Staff 末　永　　　保 Tamotsu Suenaga

■　工作部 Machine Shop Division

技術一般職員（グループ長） Technical Staff 阿　部　健　人 Kento Abe

技術一般職員 Technical Staff 前　田　泰　明 Yasuaki Maeda

技術一般職員 Technical Staff 関　谷　佳　奈 Kana Sekiya

■　評価部 Evaluation Division

技術専門職員（グループ長） Technical Staff 丹　野　健　徳 Takenori Tanno

技術専門職員 Technical Staff 阿　部　真　帆 Maho Abe

技術一般職員 Technical Staff 柳　生　寛　幸 Hiroyuki Yagyu

■　プロセス部 Process Division

技術一般職員（グループ長） Technical Staff 小　野　力　摩 Rikima Ono

技術専門職員 Technical Staff 森　田　伊　織　 Iori Morita

技術一般職員 Technical Staff 武　者　倫　正 Michimasa Musha

■　情報技術部 Information Technology Division

技術専門職員（グループ長） Technical Staff 太　田　憲　治 Kenji Ota

技術専門職員 Technical Staff 丸　山　由　子 Yuko Maruyama
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国際化推進室

特任教授 Specially Appointed Professor 五十嵐　大　和 Hirokazu Igarashi

産学官連携推進室 Cooperative Research and Development

特任教授（兼） Specially Appointed Professor* 荘　司　弘　樹 Hiroki Shoji

事務部

事務長 General Manager 三　上　洋　一 Yoichi Mikami

事務長補佐 Deputy-General Manager 渡　部　　　学 Manabu Watanabe

専門職員 Associate Expert 下　山　真　樹 Masaki Shimoyama

専門職員 Associate Expert 鈴　木　　　至 Itaru Suzuki

総務係長 Chief of General Affairs Section 富　川　浩　行 Hiroyuki Tomikawa

研究協力係長 Chief of Research Cooperation Section 柴　田　圭　一 Keiichi Shibata

経理係長 Chief of Accounting Section 山　口　教　光 Norimitsu Yamaguchi

用度係長 Chief of Purchasing Section 佐　藤　寛　之 Hiroyuki Sato
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