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Welcome Message from the General Co-Chairs

Dear Colleagues,

We sincerely welcome all of you with our great honor to the 2022 International Sym-
posium on Nonlinear Theory and Its Applications (NOLTA2022). The NOLTA2022 is
organized by the NOLTA Society, IEICE, as its flagship symposium in cooperation with
the Technical Committee on Nonlinear Problems, IEICE, and the Technical Committee
on Complex Communication Science, [EICE.

Many excellent papers were submitted, so that we have a variety of high quality pre-
sentations in the regular and special sessions. Furthermore, three remarkable professors
from U.S.A., Sweden, and Japan will give their exciting plenary talks. We surely be-
lieve that the NOLTA2022 will provide a rich opportunity for researchers, especially
students, to exchange their latest, precious, and valuable ideas over the Internet.

The authors of the presented papers in the NOLTA2022 have privilege to submit the
full versions of their papers to the Special Section on Recent Progress in Nonlinear
Theory and Its Applications in the international journal, NOLTA, IEICE, which will
be issued on April 1, 2023. In addition, the Student Paper Award will be given to the
excellent student presentations during the symposium to encourage young researchers.

Finally, we would like to thank all organizing committee members for their efforts
and cooperation. We also thank all the participants of the NOLTA2022 for their con-
tributions. We hope participants will attend multiple sessions taking advantage of full
online format, and enjoy the NOLTA2022.
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Igor Mezié Yoshihiko Horio

UC Santa Barbara, U.S.A. Tohoku University, Japan
General Co-Chairs, NOLTA 2022



Technical Program Co-Chairs’ Message

On behalf of the Technical Program Committee, we would like to welcome you to
the 2022 International Symposium on Nonlinear Theory and Its Applications (NOLTA
2022). Although we hoped to meet in the coastal resort of Opatija, Croatia, the world’s
events have again prevented us from doing so; therefore, we are holding NOLTA 2022
as a virtual online conference on December 12-15, 2022.

We are grateful for the volume and quality of papers submitted to the technical pro-
gram of the conference. This year’s meeting has 52 oral sessions in which a total of
206 papers will be presented. Of that number, 163 papers are classified according to 17
topics presented in 41 special sessions. The remaining 43 papers will be presented in
11 regular sessions. A substantial number of presenters have chosen to submit the ex-
tended version of their contributions to the Special Section of the open-access journal
”Nonlinear Theory and Applications (NOLTA) IEICE” related to this year’s NOLTA
symposium, to be published in the April 2023 issue.

A particular thank you goes to this year’s plenary speakers, Prof. Predrag Cvitanovié
(Georgia Institute of Technology, USA), Prof. Johan Akerman (University of Gothen-
burg, Sweden), and Prof. Takashi Hikihara (Kyoto University, Japan), who will be
speaking respectively on Dec 12, 13, and 14.

We are especially thankful to the organizers of the special sessions for selecting the
topics and inviting contributors to the symposium. Our deepest gratitude goes to the
Technical Program Committee, all the Editors of special section of NOLTA, IEICE, and
the reviewers who made sure that the technical program adheres to highest academic
standards. Thank you also to all the support staff involved in the organization of the
symposium that made sure everything falls in its place.

We hope that the participants will enjoy the technical program at NOLTA 2022 and
that it will lead to new connections, ideas, and future development of the field of non-
linear theory and its applications.

Marko Budisi¢ Shigeki Shiokawa Hiroya Nakao
Clarkson University, Kanagawa Institute Tokyo Institute of
US.A. Technology, Japan Technology, Japan
Technical Program Co-Chairs, NOLTA 2022
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Note from the Organizing Committee

The NOLTA2022 was originally planned to be held in the town of Opatija, Croatia,
which is a beautiful scenic historic resort facing the Mediterranean Sea. Unfortunately,
due to the hard-to-vanish COVID-19 pandemic and the military conflict in Europe, the

Officers of the NOLTA Society decided that the NOLTA2022 was moved to online.
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Session at a Glance
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Page xix Chair: Hideyuki Page xxi
Suzuki
Page xx
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13:00-14:20 | A3L-B (S3-2) A3L-C (S7-1) Laser | A3L-D (S10-2) A3L-E (R1 and 4-2)
Complex Systems, Dynamics and Nonlinear Nonlinear Phenom-
Complex Networks | Complex Photonics | Dynamics of ena/Complex
and Bigdata I Neuromorphic Networks and
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Tanaka Page xxii Implementation II Page xxiii
Page xxi Chair: Hideyuki
Suzuki
Page xxii
14:40-16:00 | A4L-B (S15-1) A4L-C (S7-2) Laser | A4L-D (S10-3) A4L-E (R1 and 4-3)
Recent Advances in | Dynamics and Nonlinear Nonlinear Phenom-
the Koopman Complex Photonics | Dynamics of ena/Complex
Operator II Neuromorphic Networks and
Framework - Chair: Kazutaka Computing and Systems II1
Theory, Numerics, Kanno Hardware Chair: Ryo
and Applications I Page xxiv Implementation IIT | Takahashi
Chairs: Milan Chair: Shigeo Sato | Page xxv
Korda and Page xxiv
Alexandre Mauroy
Page xxiii
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December 12, 2022 (Monday)
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17:40 Recent Advances | Laser Dynamics Nonlinear 4-4) Nonlinear

in the Koopman and Complex Dynamics of Phenom-
Operator Photonics I1I Neuromorphic ena/Complex
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Theory, Numerics, | Sheng-Kwang Hardware Systems IV
and Applications | Hwang Implementation Chair: Yuu Miino
II Page xxvi v Page xxvii
Chairs: Milan Chair: Shigeo
Korda and Sato
Alexandre Page xxvi
Mauroy
Page xxv
18:00— A6L-B (S15-3) A6L-D (S5-1)
19:20 Recent Advances Geometric
in the Koopman Mechanics,
Operator Optimization and
Framework - Control in
Theory, Numerics, Applications |
and Applications Chair: Vakhtang
111 Putkaradze
Chairs: Alexandre Page xxviii
Mauroy and Milan
Korda

Page xxviii
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9:00-10:20 B1L-B (S15-4) B1L-C (S7-4) Laser | BIL-D (S5-2) BIL-E (R2-1)
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the Koopman Complex Photonics | Mechanics, Intelligence I
Operator v Optimization and Chair: Yuichi Yokoi
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and Localizations Nonlinear Networks | System Nonlinear
v II Dynamics 11
Chair: Masayuki Chair: Yuichi Tanji | Chair: Marcos
Kimura Page xlvi Netto
Page xlvi Page xlvii
12:00-13:00 | Closing Ceremony

Place: Room A
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Technical Program

A1L-A (P1) Plenary Talk

DATE: 2022/12/12 09:20-10:20
PLACE: Room A
Chair: Igor Mezi¢ (UC Santa Barbara)

| Al1L-Al| Exact Coherent Structures and Dynamics of Turbulent Flows
Predrag Cvitanovi¢ (Georgia Institute of Technology)

A2L-B (S3-1) Complex Systems, Complex Networks and Bigdata

Analyses I

DATE: 2022/12/12 10:40-12:00
PLACE: Room B
Chair: Atsushi Tanaka (Yamagata University)

——~-—— 1 Which Are More Probable Research Collaborators? Organizational or Disci-
|A2L-B1] ., .
——— plinary Neighbors

Tetsuo Imai (Hiroshima City University), Yuta Ohkubo (Hiroshima City University)

Implementation of Secure and Fast Pseudo-Random-Number Generator on
GPU
Hitoaki Yoshida (Iwate University), Takeshi Murakami (Iwate University)

| A2L-B2|

' A21.-B3| Spatial Monte Carlo Integration for Learning Restricted Boltzmann Machines
Kaiji Sekimoto (Yamagata University), Muneki Yasuda (Yamagata University)

\ A21.-B4 \ Multidimensional Data Analysis of Sleep State at Hot Spa in Onogawa Onsen

13

Tomochika Harada (Yamagata University), Michio Yokoyama (Yamagata University), Morimasa

Kato (Yamagata Prefectural Yonezawa University of Nutrition Sciences)

A2L-C (S16) Synergetic Behavior in Complex Networks

DATE: 2022/12/12 10:40-12:00
PLACE: Room C

Xix



Chair: Jian Gao (Beijing University of Posts and Telecommunications)

' A21.-C1| Breathing Cluster in Complex Neuron-Astrocyte Networks 17
Xingang Wang (Shaanxi Normal University)

' A21.-C2 | Impact of Network Motifs on Response Dynamics 18
Peng Ji (Fudan University)

Complexity Based Approach for El Nifio Magnitude Forecasting Before the
A21.-C3 L . . - < 19
———" Spring Predictability Barrier
Jun Meng (Beijing University of Posts and Telecommunications / Potsdam Institute for Climate Im-
pact Research), Jingfang Fan (Potsdam Institute for Climate Impact Research), Josef Ludescher (Pots-
dam Institute for Climate Impact Research), Agarwal Ankit (Potsdam Institute for Climate Impact Re-
search), Xiaosong Chen (Beijing Normal University), Armin Bunde (Justus-Liebig-Universitit Giessen),
Jiirgen Kurths (Potsdam Institute for Climate Impact Research / Humboldt University), Hans Joachim

Schellnhuber (Potsdam Institute for Climate Impact Research)

’m‘ Cascading Formation of Synchronous Clusters of Coupled Second-Order Ku- 20
— ramoto Oscillators

Jian Gao (Beijing University of Posts and Telecommunications), Konstantinos Efstathiou (Duke
Kunshan University)

A2L-D (S10-1) Nonlinear Dynamics of Neuromorphic Computing
and Hardware Implementation I

DATE: 2022/12/12 10:40-12:00
PLACE: Room D
Chair: Hideyuki Suzuki (Osaka University)

Predicting Traffic Breakdown in Expressways Using Linear Combination of
Vehicle Detector Data

Rikuto Shigemi (University of Tsukuba), Hiroyasu Ando (Advanced Institute for Materials Re-
search, Tohoku University), Kentaro Wada (University of Tsukuba), Risa Mukai (Hanshin Expressway
Co., LTD)

| A2L-Dl | 21

| A21.-D2 | Variational Integrator for Hamiltonian Neural Networks 25

Yuhan Chen (Kobe University), Takashi Matsubara (Osaka University), Takaharu Yaguchi (Kobe
University)

\ A2L-D3 \ Learning Generic Systems Using Neural Symplectic Forms 29

Baige Xu (Kobe University), Yuhan Chen (Kobe University), Takashi Matsubara (Osaka Univer-
sity), Takaharu Yaguchi (Kobe University)

' A2L-D4 | Herding with Self-Organizing Multiple Starting Point Optimization 33

Hiroshi Yamashita (University of Tokyo), Hideyuki Suzuki (Osaka University), Kazuyuki Aihara
(International Research Center for Neuro intelligence, University of Tokyo)

XX



A2L-E (R1 and 4-1) Nonlinear Phenomena/Complex Networks and
Systems I

DATE: 2022/12/12 10:40-12:00
PLACE: Room E
Chair: Shiu Mochiyama (Kyoto University)

(ASLEL] Study of Nonlinear Phenomena in Current-Mode Controlled DC-DC Con- 37

verter with TEM via a Closed-Form Mapping Without Approximation

Daiki Hozumi (Okayama University of Science), Shota Uchino (National Institute of Technology,
Anan College), Takuji Kousaka (Chukyo University), Hiroyuki Asahara (Okayama University of Sci-
ence)

Experimental Investigation of Chatter Switching on High-Side Gate Driver
Circuit for DC-DC Converter

Daisuke Ito (Gifu University), Takuji Kousaka (Chukyo University), Hiroyuki Asahara (Okayama
University of Science)

| A2L-E2| 41

' A21-E3 | Effects of a Nonlinear Packet Drop Probability Function on Red Performance 45

Kaito Kato (Chukyo University), Hideyuki Kato (Oita University), Hiroyuki Asahara (Okayama
University of Science), Daisuke Ito (Gifu University), Takuji Kousaka (Chukyo University)

Asymptotic Phase for Stochastic and Quantum Nonlinear Oscillators Based on

M Koopman Operator Theory

49

Yuzuru Kato (Future University Hakodate), Hiroya Nakao (Tokyo Institute of Technology)

A3L-B (S3-2) Complex Systems, Complex Networks and Bigdata
Analyses II

DATE: 2022/12/12 13:00-14:20
PLACE: Room B
Chair: Atsushi Tanaka (Yamagata University)

Discriminative Restricted Boltzmann Machine with Adapted-Sparse Hidden

3L-

| A3L-Bl | Layer 53
Muneki Yasuda (Yamagata University), Tomu Katsumata (KADOKAWA Connected Inc.)

A3L-B2| Backdoor Poisoning Attacks on Meta-Learning-Based Few-Shot Classifiers 57

Ganma Kato (Supership Inc.), Chako Takahashi (Yamagata University), Koutarou Suzuki (Toy-
ohashi University of Technology)

| A3L-B3

Atsushi Tanaka (Yamagata University), Yukio Hayashi (Japan Advanceed Institute of Sciece and
Technology)

Effective Algorithm for Counting Non-Intersecting Path Pairs 61

XX



A3L-C (S7-1) Laser Dynamics and Complex Photonics I

DATE: 2022/12/12 13:00-14:20
PLACE: Room C
Chair: Fumiyoshi Kuwashima (Fukui University of Technology)

' A3L-C1| A Quantum Walk Model for the Energy Transfer of a Dressed Photon 65

Motoichi Ohtsu (Research Origin for Dressed Photon), Etsuo Segawa (Yokohama National Univer-
sity), Kenta Yuki (Middenii)

\ A3L-C2 \ On the Schroedinger Picture in C*-Algebraic Quantum Theory 69
Kazuya Okamura (Research Origin for Dressed Photon)

\ A3L-C3 \ Destabilizing Two-Dimensional Optical Bistable Device by External Feedback 73
Takashi Isoshima (RIKEN Cluster for Pioneering Research)

Nonlinear Dynamical Simulation of the Universal Single-Mode Lasing in Fully-

Chaotic Microcavity Lasers 7

| A3L-C4|

Mengyu You (Waseda University), Susumu Shinohara (Komatsu University), Satoshi Sunada
(Kanazawa University), Takahisa Harayama (Waseda University)

A3L-D (S10-2) Nonlinear Dynamics of Neuromorphic Computing
and Hardware Implementation II

DATE: 2022/12/12 13:00-14:20
PLACE: Room D
Chair: Hideyuki Suzuki (Osaka University)

m Efficient Hessian Vector Products Calculation of Neural ODE Based on 79
——— Second-Order Adjoint Method

Atsuhiro Hada (Osaka University), Satoru Iwasaki (Osaka University)

Mental Simulation on Reservoir Computing as an Efficient Planning Method

-D2
M for Mobile Robot Navigation 83
Yoshihiro Yonemura (Future University Hakodate), Yuichi Katori (Future University Hakodate)
~—+ -5 Online Reinforcement Learning on Reservoir Based Actor-Critic Model with
[A3L-D3| Lo o 87
——— Gibbs’s Policy
Tatsuro Nagai (Future University Hakodate), Yuichi Katori (Future University Hakodate)
A3LDA Visual Predictive Coding Model with Reservoir Computing for Reinforcement 91

Learning Tasks in 3D Environment
Tomohito Izumi (Future University Hakodate), Yuichi Katori (Future University Hakodate)
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A3L-E (R1 and 4-2) Nonlinear Phenomena/Complex Networks and
Systems 11

DATE: 2022/12/12 13:00-14:20
PLACE: Room E
Chair: Yuu Miino (Naruto University of Education)

Analysis of Functional Connectivity of EEG Reflecting Circadian Rhythm Us-
ing Phase Lag Index

Yoshiki Yasuda (Chiba Institute of Technology), linuma Yuta (Chiba Institute of Technology), Sou
Nobukawa (Chiba Institute of Technology, National Center of Neurology and Psychiatry), Haruhiko
Nishimura (University of Hyogo)

|A3L-El ]| 95

AL D Estimation of the Critical Transition Probability Using Quadratic Polynomial

Approximation with Skewness Filtering 9
Makito Oku (University of Toyama)
| A3L-E3| Nonlinear Trends Extraction for COVID-19 Daily New Cases in Japan 103
Fumihiko Ishiyama (Nippon Telegraph and Telephone Corp.)
’m The Effects of Symmetrization of k-Nearest Neighbor Recurrence Plot on Su- 107

perfamily Phenomena in Time Series
Masato Kawaguchi (Oita University), Hideyuki Kato (Oita University)

A4L-B (S15-1) Recent Advances in the Koopman Operator Frame-
work - Theory, Numerics, and Applications I

DATE: 2022/12/12 14:40-16:00
PLACE: Room B
Chairs: Milan Korda (LAAS-CNRS) and Alexandre Mauroy (University of Namur)

"AJLBI| An Application of Frequency-Domain Prony Method to Koopman Mode De-

oo 111
composition
Yoshihiko Susuki (Kyoto University)
AL B2 Time-Series Analysis of Phase Dynamics in a Campus Distribution Grid Using 112

Short-Term Koopman Mode Decomposition

Munetaka Noguchi (Osaka Prefecture University), Yoshihiko Susuki (Kyoto University), Atsushi
Ishigame (Osaka Metropolitan University)

"AJLB3| Velocity Prediction for Nonlinear Swarm Formation in Unknown External Po-

tential Using Koopman Theory 116
Yanran Wang (Kyoto University), Takashi Hikihara (Kyoto University)
' A4L-B4 | Dynamic Mode Decomposition for Elementary Cellular Automata 117

Keisuke Taga (Waseda University), Hiroya Nakao (Tokyo Institute of Technology)
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A4L-C (S7-2) Laser Dynamics and Complex Photonics II

DATE: 2022/12/12 14:40-16:00
PLACE: Room C
Chair: Kazutaka Kanno (Saitama University)

Chaotic Synchronization of Randomly Coupled Chaotic Systems with Many

M Degrees of Freedom 121
Ken Umeno (Kyoto University)
AILCo Ultra-Long-Distance Synchronization of DFB Lasers Induced by Common 122

Digital-Phase Modulation CW Light
Anbang Wang (Taiyuan University of Technology), Xiaohui Peng (Taiyuan University of Technol-
ogy), Lin Jiang (Southwest Jiaotong University), Lianshan Yan (Southwest Jiaotong University), Yuncai
Wang (Guangdong University of Technology)

Chaos Synchronization Over 1040-km Fiber Relay Transmission Using Hybrid
Amplification

| A4L-C3 125

Longsheng Wang (Taiyuan University of Technology), Yushan Wu (Taiyuan University of Tech-
nology), Yuehui Sun (Guangdong University of Technology), Anbang Wang (Taiyuan University of
Technology), Yuncai Wang (Guangdong University of Technology)

’m‘ Multi-Wavelength Broadband Chaos in Long-Cavity FP Lasers Subject to Op- 128
— tical Feedback

Zhiwei Jia (Taiyuan University of Technology), Xinhong Zhong (Taiyuan University of Technol-
ogy), Anbang Wang (Taiyuan University of Technology), Yuncai Wang (Guangdong University of Tech-

nology)

A4L-D (S10-3) Nonlinear Dynamics of Neuromorphic Computing
and Hardware Implementation III

DATE: 2022/12/12 14:40-16:00
PLACE: Room D
Chair: Shigeo Sato (Tohoku University)

\ A41L-D1 \ Pattern Recognition Using FRET Networks: A Preliminary Study 131
Masaki Nakagawa (Fukuoka Institute of Technology)

Design of a Low-Power FPGA-Based CNN Accelerator Based on Nonvolatile

Logic-in-Memory Circuitry 132

| A4L-D2|

Daisuke Suzuki (University of Aizu), Masanori Natsui (Tohoku University), Akira Tamakoshi (To-
hoku University), Yasuhiro Takako (Tohoku University), Takahiro Hanyu (Tohoku University)

Prospects of Energy-Efficient Edge-Al Accelerator Architecture Using Non-

M volatile Logic

136

Masanori Natsui (Tohoku University), Daisuke Suzuki (University of Aizu), Yasuhiro Takako (To-
hoku University), Akira Tamakoshi (Tohoku University), Takahiro Hanyu (Tohoku University)

Tunnel Conductance Modeling of Spintronics Devices Based on Device Tem-

| A4L-D4| .
————— perature Dynamics

139

XXiv



Yushi Kikuchi (Research Institute of Electrical Communication, Tohoku University), Yoshihiko Ho-
rio (Research Institute of Electrical Communication, Tohoku University), Shunsuke Fukami (Research
Institute of Electrical Communication, Tohoku University), Hiroyasu Ando (Advanced Institute for Ma-
terials Research, Tohoku University)

A4L-E (R1 and 4-3) Nonlinear Phenomena/Complex Networks and
Systems I11

DATE: 2022/12/12 14:40-16:00
PLACE: Room E
Chair: Ryo Takahashi (Kyoto University of Advanced Science)

Predicting a Parameter Value at Which a Critical Transition Occurs from Lya-

M punov Exponents in an Estimated Parameter Space 143
Yoshitaka Itoh (Hokkaido University of Science)
\ A4L-E2 \ Rigorous Analysis of Hysteresis Structure Observed in Arnol’d Tongue 147

Mizuki Urushibara (Nagaoka University of Technology), Tadashi Tsubone (Nagaoka University of
Technology), Naohiko Inaba (Shonan Institute of Technology)

A4L-E3 | Analysis of Arrhythmias Generation in a Mathematical Ventricular Cell Model 151
Ryosuke Fujiwara (Kagawa University), Hiroyuki Kitajima (Kagawa University)

| A4L-E4 | Bifurcations in a Forced Wilson-Cowan Neuron Pair 155

Masaki Yoshikawa (Tokushima University), Kentaro Ono (Tokushima University), Tetsushi Ueta
(Tokushima University)

ASL-B (S15-2) Recent Advances in the Koopman Operator Frame-
work - Theory, Numerics, and Applications 11
DATE: 2022/12/12 16:20-17:40

PLACE: Room B
Chairs: Milan Korda (LAAS-CNRS) and Alexandre Mauroy (University of Namur)

Global Stability of Nonlinear Systems on the Polydisc: Construction of a Lya-

M punov Function by the Koopman Operator Approach 159
Christian Mugisho Zagabe (University of Namur), Alexandre Mauroy (University of Namur)

\ A5L-B2 \ Set-Valued Koopman Theory for Control Systems 160
Benoit Bonnet-Weill (LAAS-CNRS), Milan Korda (LAAS-CNRS)

\ ASL-B3 \ Sparsity Structures for Koopman Operators 161

Corbinian Schlosser (LAAS-CNRS), Milan Korda (LAAS-CNRS)

XXV



"ASL.B4| Numerical Aspects of the Koopman Operator Framework for Computational 162

Analysis of Nonlinear Dynamical Systems
Zlatko Drmac (University of Zagreb)

ASL-C (S7-3) Laser Dynamics and Complex Photonics 111

DATE: 2022/12/12 16:20-17:40
PLACE: Room C
Chair: Sheng-Kwang Hwang (National Cheng Kung University)

Passive Optical-to-Terahertz Wavelength Conversion Without Using Nonlinear

Optical Phenomena 164

| A5SL-C1|

Mona Jarrahi (University of California, Los Angeles)

| A5L-C2 | High Stability of Optical Beats in Laser Chaos 165

Fumiyoshi Kuwashima (Fukui University of Technology), Mona Jarrahi (University of California,
Los Angeles), Semih Cakmakyapan (University of California, Los Angeles), Osamu Morikawa (Japan
Coast Guard Academy), Takuya Shirao (Fukui University of Technology), Kazuyuki Iwao (Fukui Uni-
versity of Technology), Kazuyoshi Kurihara (University of Fukui), Hideaki Kitahara (Research Center
for Development of Far-Infrared Region, University of Fukui), Takashi Furuya (Research Center for
Development of Far-Infrared Region, University of Fukui), Kenji Wada (Osaka Prefecture University),
Makoto Nakajima (Osaka University), Masahiko Tani (University of Fukui),

Transfer Characteristics of Sub-THz Waves in Volcanic Ash Erupted from Vol-

SL-C3 .
M canoes in Japan

167

Yuki Kawakami (National Institute of Technology KOSEN, Fukui College), Fumiyoshi Kuwashima
(Fukui University of Technology)

Terahertz Time-Domain Spectroscopy for Nondestructive Evaluation and Ma- 169
terial Characterization

Alexandre Locquet (IRL 2958 Georgia Tech-CNRS), Min Zhai (IRL 2958 Georgia Tech-CNRS),
Haolian Shi (IRL 2958 Georgia Tech-CNRS), Junliang Dong (IRL 2958 Georgia Tech-CNRS), David
Citrin (Georgia Institute of Technology)

| ASL-C4|

ASL-D (S10-4) Nonlinear Dynamics of Neuromorphic Computing
and Hardware Implementation IV

DATE: 2022/12/12 16:20-17:40
PLACE: Room D
Chair: Shigeo Sato (Tohoku University)

ASL.DI Ultra-Low Power Analog CMOS Implementation of Spiking Neural Networks 171

for Reservoir Computing Applications
Satoshi Moriya (Tohoku University), Hideaki Yamamoto (Research Institute of Electrical Com-
munication, Tohoku University), Shigeo Sato (Research Institute of Electrical Communication, Tohoku
University), Yasushi Yuminaka (Gunma University), Yoshihiko Horio (Research Institute of Electrical

XXVi



Communication, Tohoku University), Jordi Madrenas (Universitat Politecnica de Catalunya)

' A5SL-D2| Time-Series Classification in Micropatterned Neuronal Network Reservoirs 173

Takuma Sumi (Research Institute of Electrical Communication, Tohoku University), Hideaki Ya-
mamoto (Research Institute of Electrical Communication, Tohoku University), Yuichi Katori (Future
University Hakodate), Koki Ito (Research Institute of Electrical Communication, Tohoku University),
Shigeo Sato (Research Institute of Electrical Communication, Tohoku University), Ayumi Hirano-Iwata
(Research Institute of Electrical Communication, Tohoku University)

Stochasticity and Bifurcation in Spintronics Device for Probabilistic Comput-

|ASL-D3| ;
—————ing

176

Shun Kanai (Tohoku University), Takuya Funatsu (Tohoku University), Jun’Ichi Ieda (Japan Atomic
Energy Agency), Shunsuke Fukami (Research Institute of Electrical Communication, Tohoku Univer-
sity), Hideo Ohno (Tohoku University)

' A5L-D4 | Multi-Model Spiking Neural Network Hardware Execution 178

Bernardo Vallejo (Universitat Politecnica de Catalunya), Jordi Madrenas (Universitat Politecnica
de Catalunya), Mireya Zapata (Universidad Tecnologica Indoamerica), Satoshi Moriya (Tohoku Univer-
sity), Shigeo Sato (Research Institute of Electrical Communication, Tohoku University)

ASL-E (R1 and 4-4) Nonlinear Phenomena/Complex Networks and
Systems IV

DATE: 2022/12/12 16:20-17:40
PLACE: Room E
Chair: Yuu Miino (Naruto University of Education)

Detecting Determinism in Noisy Time Series with Variable Minimal Diagonal

M Line Length in Recurrence Quantification Analysis 180
Nina Sviridova (Tokyo University of Science), Tohru Ikeguchi (Tokyo University of Science)
\AT—EZ\ An Application Software for Bifurcation Point Detection of Dynamical Systems 184

with Nested-Layer Particle Swarm Optimization

Tomo Hasegawa (Tokyo University of Technology), Haruna Matsushita (Kagawa University),
Takuji Kousaka (Chukyo University), Hiroaki Kurokawa (Tokyo University of Technology)

Rule Dynamics of Cellular Automata Realizing Losslees Compression Descrip-

"ASLE3|
ASLE3 | Gon of Digital Sound

188

Shota Nakayama (University of Fukui), Kyogo Yamanada (University of Fukui), Jousuke Kuroiwa
(University of Fukui), Tomohiro Odaka (University of Fukui), Izumi Suwa (Women’s College of Jin-ai)

rGE An Effective Routing Strategy with Congestion Signaling for Communication
Networks

Konosuke Hiraki (Nippon Institute of Technology), Jun Adachi (Nippon Institute of Technology),

Takafumi Matsuura (Nippon Institute of Technology), Takayuki Kimura (Nippon Institute of Technol-

ogy)

192
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AG6L-B (S15-3) Recent Advances in the Koopman Operator Frame-
work - Theory, Numerics, and Applications I11
DATE: 2022/12/12 18:00-19:20

PLACE: Room B
Chairs: Alexandre Mauroy (University of Namur) and Milan Korda (LAAS-CNRS)

Spectral Clustering of Directed and Time-Evolving Graphs Using Koopman

M Operator Theory 196
Stefan Klus (University of Surrey), Natasa Djurdjevac Conrad (Zuse Institute Berlin)
\ A6L-B2 \ Koopman Operator with Control Input 197

Vit Cibulka (Czech Technical University in Prague), Milan Korda (LAAS-CNRS), Tomas Hanis
(Czech Technical University in Prague)

Finite Data Error Bounds for Koopman Based Prediction and Control Includ-

VT
|A6L-B3| ing Bayesian Online Updates

198

Sebastian Peitz (Paderborn University), Feliks Niiske (Max Planck Institute for Dynamics of Com-
plex Technical Systems), Friedrich Philipp (Technische Universitidt Ilmenau), Manuel Schaller (Technis-
che Universitéit Ilmenau), Karl Worthmann (Technische Universitit Ilmenau)

Matched Input Disturbance Rejection for Nonlinear Systems in the Koopman
Framework
Bart Kieboom (Delft University of Technology), Matin Jafarian (Delft University of Technology)

| A6L-B4| 202

A6L-D (S5-1) Geometric Mechanics, Optimization and Control in
Applications I
DATE: 2022/12/12 18:00-19:20

PLACE: Room D
Chair: Vakhtang Putkaradze (University of Alberta)

' A6L-D1 | Variational Formulation of the Generalized Langevin Equation 204
Hiroaki Yoshimura (Waseda University), Tomohiro Yanao (Waseda University)

A Structure-Preserving Finite Element Method for MHD That Preserves En-

ergy, Cross-Helicity, Magnetic Helicity, divB = 0 206

| A6L-D2|

Francois Gay-Balmaz (CNRS - Ecole Normale Supérieure), Evan S. Gawlik (University of Hawaii
at Manoa)

B1L-B (S15-4) Recent Advances in the Koopman Operator Frame-
work - Theory, Numerics, and Applications IV

DATE: 2022/12/13 09:00-10:20
PLACE: Room B
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Chairs: Alexandre Mauroy (University of Namur) and Milan Korda (LAAS-CNRS)
BIL.B1 Existence and Uniqueness of Koopman Eigenfunctions Near Stable Equilibria

and Limit Cycles 210
Matthew Kvalheim (University of Michigan)
B1L-B2 | Koopman Operators and Inverse Problems 212

Haoran Wang (Virginia Polytechnic Institute and State University), John Burns (Virginia Polytech-
nic Institute and State University), Jia Guo (Georgia Institute of Technology), Andrew Kurdila (Virginia
Polytechnic Institute and State University), Sai Tej Paruchuri (Virginia Polytechnic Institute and State
University), Nathan Powell (Virginia Polytechnic Institute and State University)

\ B1L-B3 \ Discovering Sparse Subnetworks via Koopman Mode Decomposition 215

William Redman (University of California, Santa Barbara), Maria Fonoberova (AIMdyn Inc.), Ryan
Mohr (AIMdyn Inc.), Ioannis Kevrekidis (Johns Hopkins University), Igor Mezi¢ (University of Cali-
fornia, Santa Barbara)

'BIL-B4 | Spectral Analysis of Koopman Operator and Hamilton Jacobi Equation 217
Umesh Vaidya (Clemson University)

B1L-C (S7-4) Laser Dynamics and Complex Photonics IV

DATE: 2022/12/13 09:00-10:20
PLACE: Room C
Chair: Satoshi Sunada (Kanazawa University)

\ B1L-Cl \ Photonic Neural Field Dynamics and its Application to Reservoir Computing 219

Kohei Arai (Kanazawa University), Tomoya Yamaguchi (Kanazawa University), Tomoaki Niiyama
(Kanazawa University), Satoshi Sunada (Kanazawa University)

— -1 Characteristics Representation of Reservoir Set Based on Memory Capacity
B1L-C2 . . 221
and Nonlinearity
Tomoya Kitamura (Tottori University), Kazuyuki Yoshimura (Tottori University)
m Photonic Reservoir Computing for Prediction and Replication of Chaotic Dy- 95

namical Systems

Atsuya Kawakami (Saitama University), Kazutaka Kanno (Saitama University), Atsushi Uchida
(Saitama University)
Transfer Learning Based on Photonic Reservoir Computing Using Semicon-
ductor Laser with Optical Feedback

Rie Sakamaki (Saitama University), Kazutaka Kanno (Saitama University), Masanobu Inubushi
(Tokyo University of Science), Atsushi Uchida (Saitama University)

[BIL-C4| 229
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B1L-D (S5-2) Geometric Mechanics, Optimization and Control in
Applications 11

DATE: 2022/12/13 09:00-10:20
PLACE: Room D
Chair: Vakhtang Putkaradze (University of Alberta)

B1L-D1 Toda Flows, Gradient Flows, and Total Positivity 233
Anthony Bloch (University of Michigan), Steven Karp (LACIM, University of Quebec)

'B1L-D2 | Relative Dynamics and Stability of Point Vortices on the Sphere 236

Tomoki Ohsawa (University of Texas at Dallas)

'BIL-D3 | Variational Accelerated Optimization on Riemannian Manifolds 240

Valentin Duruisseaux (University of California, San Diego), Melvin Leok (University of California,
San Diego)

'B1L-D4 | Tracing Trajectories in Figure Skating 242
Meghan Rhodes (University of Alberta), Vakhtang Putkaradze (University of Alberta)

B1L-E (R2-1) Computational Intelligence I

DATE: 2022/12/13 09:00-10:20
PLACE: Room E
Chair: Yuichi Yokoi (Nagasaki University)

Long-Tailed Distribution of Excitatory Postsynaptic Potentials Enhances
Learning Performance of Liquid State Machine

Ibuki Matsumoto (Chiba Institute of Technology), Sou Nobukawa (Chiba Institute of Technol-
ogy, National Center of Neurology and Psychiatry), Nobuhiko Wagatsuma (Toho University), Tomoki
Kurikawa (Kansai Medical University)

[BIL-EI | 244

\ B1L-E2 \ Fully Augmented Complex-Valued Neural Networks 248
Tohru Nitta (Rikkyo University)

m Investigation of the Influence of Datasets on Image Generation Using Sentence- 250

—  BERT

Masato Izumi (Tokyo City University), Kenya Jin’no (Tokyo City University)

m Feature of Latent Variables in Rotational Transformation of Face Images by
— U-Net

Saki Okamoto (Tokyo City University), Kenya Jin’no (Tokyo City University)

256
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B2L-B (S2-1) Cellular Dynamical Systems I

DATE: 2022/12/13 10:40-12:00
PLACE: Room B
Chair: Hiroyuki Torikai (Hosei University)

\ B2L-B1 \ Application of Denoising Image Restoration to Anomaly Detection 260
Yu Kashihara (Osaka University), Takashi Matsubara (Osaka University)

Comparizon Between Spatiotemporally Discrete LCR Circuit Model and a

BT -RD |
M Quantum Counterpart

264

Ibuki Nakamura (Hiroshima City University), Hisato Fujisaka (Hiroshima City University)

B21.-B3 | Application of Elementary Cellular Automata to Music Synthesis 268

Wataru Kojima (Hosei University), Toshimichi Saito (Hosei University)

'B2L-B4 | Analysis of Various Periodic Orbits in Coupled Digital Maps 271
Yuken Kijima (Hosei University), Toshimichi Saito (Hosei University)

B2L-C (S7-5) Laser Dynamics and Complex Photonics V

DATE: 2022/12/13 10:40-12:00
PLACE: Room C
Chair: Atsushi Uchida (Saitama University)

‘ Tunable Period-One Dynamical Millimeter-Wave Generation by Cascaded In-

7 -
M jection of Lasers 275

Luan Zhang (City University of Hong Kong), Sze-Chun Chan (City University of Hong Kong)

High-Frequency Microwave Generation Using Period-One Dynamics of Two
Mutually Coupled Semiconductor Lasers

Chin-Hao Tseng (National Cheng Kung University), Bin-Kai Liao (National Cheng Kung Uni-
versity), Sheng-Kwang Hwang (Advanced Optoelectronic Technology Center, National Cheng Kung
University)

|B2L-C2| 279

B2L.C3] Highly Efficient Harmonic Microwave Down-Conversion Using Stably

Injection-Locked Semiconductor Lasers 282

Guan-Ting Lu (National Cheng Kung University), Chin-Hao Tseng (National Cheng Kung Uni-

versity), Sheng-Kwang Hwang (Advanced Optoelectronic Technology Center, National Cheng Kung
University)

m Con.trol of Intermittent Chaos in Semiconductor Laser with Short External 785
———— Cavity
Sota Inoue (Saitama University), Kazutaka Kanno (Saitama University), Atsushi Uchida (Saitama

University)

XXX1



B2L-E (R2-2) Computational Intelligence 11

DATE: 2022/12/13 10:40-12:00
PLACE: Room E
Chair: Yuichi Tanji (Kagawa University)

m Recognition Using YOLO for Degraded Images on Visible Light Communica- 289
" tion

Hiroko Matsuda (Kagawa University), Haruna Matsushita (Kagawa University), Shintaro Arai
(Okayama University of Science)

B21.-E2 | Simplified Secure Distributed Processing of BP with Decomposition Data 293
Hirofumi Miyajima (Nagasaki University), Noritaka Shigei (Kagoshima University), Hiromi Miya-
jima (Kagoshima University), Norio Shiratori (Chuo University)
BIL B3 Rich Spike Patterns from the Izhikevich Neuron Model in Response to Periodic
—! Inputs

Yota Tsukamoto (Tokyo University of Science), Honami Tsushima (Tokyo University of Science),
Tohru Ikeguchi (Tokyo University of Science)

297

'B2L-E4 | Toward the Realization of Lightweight CNN 301
Mizuki Dai (Tokyo City University), Kenya Jin'no (Tokyo City University)

B3L-B (S2-2) Cellular Dynamical Systems II

DATE: 2022/12/13 13:00-14:40
PLACE: Room B
Chair: Hiroyuki Torikai (Hosei University)

Implementation of Max-Plus Algebra-Based Morphological Wavelet Trans-
form Algorithm with CAM-Based Massive-Parallel SIMD Matrix Core

Kyosuke Kageyama (Kindai University), Takeshi Ogura (Ritsumeikan University), Tomohiro Fujita
(Ritsumeikan University), Takeshi Kumaki (Ritsumeikan University)

[B3L-Bl | 305

B3L.B2 A Blending Stabilization Method of Discrete Mechanics and Nonlinear Opti- 309
— mization for 2-Dimensional Nonlinear Films
Tatsuya Kai (Tokyo University of Science), Makoto Koike (Sumitomo Chemical Company, Limited)

Traffic Signal Control for a Burgers’ Cellular Automaton Traffic Flow Model

M with Right and Left Turns Based on Particle Swarm Optimization 310
Tatsuya Kai (Tokyo University of Science), Munehiro Sato (Kikkoman Corporation)
. - . i I K
\7BSL— B4 ‘ Progressive Image Transmission by Sigma-Delta Cellular Neural Networ 311

Having Coupled Cells

Fumitoshi Nakashima (Chukyo University), Taishi Iriyama (Saitama University), Tsuyoshi Otake
(Tamagawa University), Hisashi Aomori (Chukyo University)

'B3L-B5| A Novel Ergodic Cellular Automaton Multi-Dimensional Gene Network Mode 313
Shogo Shirafuji (Hosei University), Hiroyuki Torikai (Hosei University)

XXXii



B3L-C (S7-6) Laser Dynamics and Complex Photonics VI

DATE: 2022/12/13 13:00-14:40
PLACE: Room C
Chair: Takatomo Mihana (University of Tokyo)

\ B3L-Cl1 \ Haptic Sensing Based on Deep Learning and Laser Speckles 314

Koyo Sagehashi (Kanazawa University), Kei Kitagawa (Kanazawa University), Tomoaki Niiyama
(Kanazawa University), Satoshi Sunada (Kanazawa University)

@ Experimental Demonstration of Physical Deep Learning Based on Optimal 316

Control Using Optoelectronic Delay System
Rin Nogami (Saitama University), Kazutaka Kanno (Saitama University), Satoshi Sunada
(Kanazawa University), Atsushi Uchida (Saitama University)

B3L-C3 | Analysis of Dynamical Systems Using Symbolic Regression 320

Soichiro Kanaya (Kanazawa University), Toma Takano (Kanazawa University), Satoshi Sunada
(Kanazawa University), Tomoaki Niiyama (Kanazawa University)

B3L-C4 | All-Optical Real-Time Physical Random Bit Generator 323

Pu Li (Taiyuan University of Technology), Qiang Cai (Taiyuan University of Technology), Qizhi Li
(Taiyuan University of Technology), Yuncai Wang (Guangdong University of Technology)

m‘ Experiment on Random Number Generation with Chaotic Dynamics of Com- 397

plex Electric-Field Amplitude in Semiconductor Laser
Shota Kudo (Saitama University), Shin Numata (Saitama University), Kazutaka Kanno (Saitama
University), Atsushi Uchida (Saitama University)

B3L-D (S4-1) Fundamentals and Applications of Complex Commu-
nication Science (CCS) I

DATE: 2022/12/13 13:00-14:40
PLACE: Room D
Chair: Megumi Akai-Kasaya (Hokkaido University)

An Efficient Observation Algorithm That Achieves the Minimum Number of

=T
B3L-DI| Measurements for Pairing Optimization

331

Naoki Fujita (University of Tokyo), André Rohm (University of Tokyo), Takatomo Mihana (Saitama
University, University of Tokyo), Ryoichi Horisaki (University of Tokyo), Aohan Li (University of
Electro-Communications), Mikio Hasegawa (Tokyo University of Science), Makoto Naruse (Univer-
sity of Tokyo)

An Application of Reinforcement Learning to Ground Station Selection in

Satellite-Terrestrial Optical Communication 335

|B3L-D2|

Keigo Makizoe (Tokyo University of Science), Atsuhiro Yumoto (Tokyo University of Science),

XXX1il



Koji Oshima (Innovation Design Initiative, National Institute of Information and Communications Tech-
nology), Kenji Suzuki (Space Communication Systems Laboratory, National Institute of Information
and Communications Technol), Mikio Hasegawa (Tokyo University of Science)

B3L-D3 | Fast Resource Allocation for the NOMA System Using Coherent Ising Machine 339

Teppei Otsuka (Science University of Tokyo), Aohan Li (University of Electro-Communications),
Hiroki Takesue (NTT Basic Research Laboratories, NTT Corporation.), Kensuke Inaba (NTT Basic
Research Laboratories, NTT Corporation.), Kazuyuki Aihara (International Research Center for Neuro
intelligence, University of Tokyo), Mikio Hasegawa (Tokyo University of Science)

m‘ Performance Evaluation of CSS-APCMA by Experiments Using 500 Devices 343
— for Massive IoT

Kentaro Honda (Tokyo University of Science), Atsushi Nakamura (Tokyo University of Science),
Ferdinand Peper (National Institute of Information and Communications), Kenji Leibnitz (National In-
stitute of Information and Communications), Naoki Wakamiya (Osaka University), Mikio Hasegawa
(Tokyo University of Science)

Investigation of Metrics for Readout-Independent Evaluation of the Functional
Robustness of Liquid State Machines

Naoki Hirata (Osaka University), Naoki Wakamiya (Osaka University)

| B3L-D5| 347

B3L-E (R2-3) Computational Intelligence 111

DATE: 2022/12/13 13:00-14:40
PLACE: Room E
Chair: Hikaru Hoshino (University of Hyogo)

Spatiotemporal Chaotic Characteristics with Multidimensional Inputs in Echo 351
State Networks

Takahiro Iinuma (Chiba Institute of Technology), Sou Nobukawa (Chiba Institute of Technology,
National Center of Neurology and Psychiatry)

|B3L-El|

Common Space Learning with Gaussian Embedding for Multi-Modal Entity

-E2

[B3L-E2) Alignment 355
Kenta Hama (Osaka University), Takashi Matsubara (Osaka University)

\ B31L-E3  Posture Determination Method for Muscular Exercise Support System 359

Yuma Matsui (University of Fukui), Jousuke Kuroiwa (University of Fukui), Tomohiro Odaka (Uni-
versity of Fukui), [zumi Suwa (Women’s College of Jin-ai)

’m‘ Biometric Authentication Based on Unconscious Arm Swing Action with Ac- 363
— celeration Sensor

Motoharu Nakajima (University of Fukui), Jousuke Kuroiwa (University of Fukui), Tomohiro
Odaka (University of Fukui), [zumi Suwa (Women’s College of Jin-ai)

’m‘ Genre Classification of Modern Japanese Literary Works Based on Word Vec- 367
— tors
Shiori Takenaka (University of Fukui), Jousuke Kuroiwa (University of Fukui), Tomohiro Odaka

(University of Fukui), Izumi Suwa (Women’s College of Jin-ai)
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B4L-B (S2-3) Cellular Dynamical Systems I11

DATE: 2022/12/13 15:00-16:40
PLACE: Room B

Chair: Hiroyuki Torikai (Hosei University)
A Novel Ergodic Cellular Automaton Hexapod Central Pattern Generator

'B4L-B1| Model and Analyses of its Transient Phenomena Caused by Time-Varying 371
Coupling Weight
Shoma Sato (Hosei University), Hiroyuki Torikai (Hosei University)

Hierarchical Lossless Compression Method for Color Images Using CNN Pre-
dictors

Hideharu Toda (Chukyo University), Hisashi Aomori (Chukyo University), Tsuyoshi Otake (Tam-
agawa University), Ichiro Matsuda (Tokyo University of Science), Susumu Itoh (Tokyo University of
Science)

|B4L-B2]| 374

B41.-B3 | Bit-Depth Enhancement with Frequency Domain-Based Loss Function 376
Taishi Iriyama (Saitama University), Hisashi Aomori (Chukyo University), Tsuyoshi Otake (Tama-
gawa University)

m Modification of a Mathematical Cardiac Model to Produce More Realistic 377
—— Membrane Potentials

Abe Kento (Kagawa University), Kitajima Hiroyuki (Kagawa University), Yazawa Toru (Tokyo
Metropolitan University)

'B4L-B5 | Transient Early Afterdepolarization in a Methematical Cardiac Model 381

Haruki Yamamoto (Kagawa University), Hiroyuki Kitajima (Kagawa University)

B4L-C (S7-7) Laser Dynamics and Complex Photonics VII

DATE: 2022/12/13 15:00-16:40
PLACE: Room C
Chair: Sze-Chun Chan (City University of Hong Kong)

B41.-C1 | Uplink Grant-Free NOMA Using Laser Chaos Decision Maker 385

Aohan Li (University of Electro-Communications), Zengchao Duan (Tokyo University of Science),
Makoto Naruse (University of Tokyo), Mikio Hasegawa (Tokyo University of Science)

' B4L-C2 | Asymmetric Collective Decision Making Through Quantum Interference 389

Honoka Shiratori (University of Tokyo), Hiroaki Shikawa (University of Tokyo), André Rohm
(University of Tokyo), Nicolas Chauvet (University of Tokyo), Guillaume Bachelier (Institut Néel, Uni-
versité Grenoble Alpes— CNRS), Jonathan Laurent (Institut Néel, Université Grenoble Alpes— CNRS),
Takatomo Mihana (Saitama University, University of Tokyo), Ryoichi Horisaki (University of Tokyo),
Makoto Naruse (University of Tokyo)
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B4L-C3] Decision Making for Multi-Armed Bandit Problem Using Two Different Dy- 393

namics in Laser Network
Keigo Sasaki (Saitama University), Takatomo Mihana (Saitama University, University of Tokyo),
Kazutaka Kanno (Saitama University), Makoto Naruse (University of Tokyo), Atsushi Uchida (Saitama
University)

BAL.CA Experiment on Decision Making Using Chaotic Multi-Mode Semiconductor

Laser with Optical Feedback and Injection 397
Ryugo Iwami (Saitama University), Takatomo Mihana (Saitama University, University of Tokyo),
Kazutaka Kanno (Saitama University), Makoto Naruse (University of Tokyo), Atsushi Uchida (Saitama

University)

Experiment on Spatiotemporal Dynamics Generation and Parallel Decision

M Making Using Spatial Light Modulator and Semiconductor Laser

401

Kento Takehana (Saitama University), Kensei Morijiri (Saitama University), Takatomo Mihana
(Saitama University, University of Tokyo), Kazutaka Kanno (Saitama University), Makoto Naruse (Uni-
versity of Tokyo), Atsushi Uchida (Saitama University)

B4L-D (S4-2) Fundamentals and Applications of Complex Commu-
nication Science (CCS) 11

DATE: 2022/12/13 15:00-16:40
PLACE: Room D
Chair: Kosuke Sanada (Mie University)

'B4L-D1 | Subthreshold CMOS Bistable Circuit for Stochastic Memory Device 405

Seiya Muramatsu (Hokkaido University), Kohei Nishida (Hokkaido University), Kota Ando
(Hokkaido University), Megumi Akai-Kasaya (Hokkaido University and Osaka University), Tetsuya
Asai (Hokkaido University)

Various Burst Phenomena and Automatic Cellular Differentiation Method of a

/ _ o]
M Piecewise Constant Spiking Neuron Model 409
Kengo Hosoi (Hosei University), Hiroyuki Torikai (Hosei University)
'B4L-D3| A Memory-Efficient FORCE Learning Based on Ensemble Kalman Filter 411

Kazuki Nakada (TDK Corporation), Eiji Suzuki (TDK Corporation), Keita Suda (TDK Corpora-
tion), Yukio Terasaki (TDK Corporation), Tetsuya Asai (Hokkaido University), Tomoyuki Sasaki (TDK
Corporation)

A Modified Radiation Model for Human Mobility: Effects of Distinct Job-

M Seeker Expectation and Job-Offer Benefit Distributions 415
Yunhan Du (Tohoku University), Naoya Fujiwara (Tohoku University)
m An Active Charge Balancer Towards CMOS Integration of an Array of Neural 419

Stimulators
Seiichi Bun (Hokkaido University), Kota Ando (Hokkaido University), Megumi Akai-Kasaya
(Hokkaido University and Osaka University), Tetsuya Asai (Hokkaido University)
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B4L-E (R2-4) Computational Intelligence IV

DATE: 2022/12/13 15:00-16:40
PLACE: Room E
Chair: Shiu Mochiyama (Kyoto University)

\ B4L-El \ Dependence of Identification Accuracy on Swipe Pattern Complexity 420

Hiromu Inoue (University of Fukui), Jousuke Kuroiwa (University of Fukui), Tomohiro Odaka
(University of Fukui), Izumi Suwa (Women’s College of Jin-ai)

Evaluation of Temperature-Control-Free Replica-Replica-Interactive Simu-
lated Annealing Using 100 Max-Cut Problems

Akio Yoshizawa (National Institute of Advanced Industrial Science and Technology)

|BAL-E2| 424

B5L-A (P2) Plenary Talk

DATE: 2022/12/13 17:00-18:00
PLACE: Room A
Chair: Yoshihiko Horio (Tohoku University)

m Spin Hall Nano-Oscillator Based Ising Machines for Combinatorial Optimiza-
—— tion

Johan Akermana (University of Gothenburg)

C1L-A (P3) Plenary Talk

DATE: 2022/12/14 09:00-10:00
PLACE: Room A
Chair: Igor Mezi¢ (UC Santa Barbara)

|CIL-Al | Phenomena and Boundary in Nonlinear Dynamical System (Tentative)
Takashi Hikihara (Kyoto University)

C2L-B (S14) Power Processing and Its Applications

DATE: 2022/12/14 10:20-12:00
PLACE: Room B
Chair: Ryo Takahashi (Kyoto University of Advanced Science)

'C2L-B1 | Exhaustive Search of Digitized Gate Voltage for SiC MOSFETs 428

Hajime Takayama (Kyoto University), Shuhei Fukunaga (Osaka University), Takashi Hikihara (Ky-
oto University)

C2L.-B2 | A PDM-Based Strategy for Power Packet Dispatching on Shared Power Line 429

XXX Vil



Shiu Mochiyama (Kyoto University)
Self-Rotation Stability of Squirrel-Cage Induction Motor Using Nonlinear

\CQL—BS \ Electric Field-Current Density Constitutive Equation of High-Temperature 430
Superconducting Winding

Taketsune Nakamura (Kyoto University), Kenjiro Matsuki (Kyoto University)

m New Approach to 150 kHz WPT by Sinusoidally Modulated Step-Down Con-
— verter

Yutaro Sakuraba (Kyoto University of Advanced Science), Ryo Takahashi (Kyoto University of
Advanced Science), Alberto Castellazzi (Kyoto University of Advanced Science)

431

COL-B5 Performance Evaluation of Discontinuous-PWM Y-Inverter AC Motor Drive

System Focusing on a Wide Range of Motor Rotation Speeds 433

Ryo Takahashi (Kyoto University of Advanced Science), Takahiro Mamiya (Kyoto University),
Shiu Mochiyama (Kyoto University), Hamzeh Jaber (Kyoto University of Advanced Science), Takashi
Hikihara (Kyoto University), Alberto Castellazzi (Kyoto University of Advanced Science)

C2L-C (S12) Novel Perspectives of Quantum Walks for Information
and Communications Applications

DATE: 2022/12/14 10:20-12:00
PLACE: Room C
Chair: Makoto Naruse (University of Tokyo)

'C2L-C1| Combinatorial Graph Structures Induced by Quantum Walks 434

Etsuo Segawa (Yokohama National University), Yusuke Higuchi (Gakushuin University)
Correlated Random Walk Model for Decision Making Acceleration by Time-
Correlated Time Sequences

Tomoki Yamagami (University of Tokyo), Norihiro Okada (Tokyo University of Science), Yusuke
Ito (Tokyo University of Science), Mikio Hasegawa (Tokyo University of Science), Makoto Naruse (Uni-
versity of Tokyo)

|C2L-C2] 438

'C2L-C3 | Time Averaged Distributions for CTQWs and DTQWs on the Path 442
Yusuke Ide (Nihon University)

|C21-C4 | Skeleton Structure Inherent in Quantum Walks 446

Tomoki Yamagami (University of Tokyo), Etsuo Segawa (Yokohama National University),
Ken’Ichiro Tanaka (University of Tokyo), Takatomo Mihana (Saitama University, University of Tokyo),
André Rohm (University of Tokyo), Ryoichi Horisaki (University of Tokyo), Makoto Naruse (University
of Tokyo)

XXXViil



C2L-D (S8) Modeling and Control of Cyber-Physical Systems

DATE: 2022/12/14 10:20-12:00
PLACE: Room D
Chair: Hikaru Hoshino (University of Hyogo)

Black Box Checking of Mobile Robot Path Planning Satisfying Safety Hyper-

. 450
properties

|C2L-Dl1 |

Naomi Kuze (Osaka University), Keiichiro Seno (Osaka University), Toshimitsu Ushio (Osaka
University)

Output Feedback Ultimate Boundedness Control with Decentralized Event-
Triggering

Koichi Kitamura (Hokkaido University), Koichi Kobayashi (Hokkaido University), Yuh Yamashita
(Hokkaido University)

|C2L-D2] 454

m‘ Mathematical Modeling of Road Heating System with Underground Distribu-
— tion Line Based on Nonlinear ODE Model

Yuya Muto (Toyama Prefectural University), Chiaki Kojima (Toyama Prefectural University), Yuki
Okura (Toyama Prefectural University)

458

Screening Curve Method for Optimal Sizing of Photovoltaic and Battery Stor-

age Systems for a Household 462

|C2L-D4|

Hikaru Hoshino (University of Hyogo)

C3L-B (S17) Taming Chaos in Diverse Physical Systems

DATE: 2022/12/14 13:00-14:20
PLACE: Room B
Chair: Yueheng Lan (Beijing University of Posts and Telecommunications)

Topological Charge-Density Method of Identifying Phase Singularities and

(C3L-Bl| Singular Filaments in Cardiac Arrhythmias

466

Yin-Jie He (Zhejiang Institute of Modern Physics, Zhejiang University), Hong Zhang (Zhejiang
Institute of Modern Physics, Zhejiang University)

'C3L-B2 | Nonlinear Phenomena in the Complex Earth System 467
Jingfang Fan (Beijing Normal University)

\ C3L-B3 \ Transient Stability in Renewable-Energy-Dominating Power Systems 468
Meng Zhan (Huazhong University of Science and Technology)

'C3L-B4 | Perturbations in Cycle Expansions 469

Yueheng Lan (Beijing University of Posts and Telecommunications), Huanyu Cao (Beijing Univer-
sity of Posts and Telecommunications)
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C3L-C (S13-1) Optimization Algorithms with Nonlinear Dynamics
I

DATE: 2022/12/14 13:00-14:20
PLACE: Room C
Chair: Tomoyuki Sasaki (Shonan Institute of Technology)

\ C3L-Cl1 \ Learning a Simple Multilayer Perceptron with PSO 470
Riku Takato (Tokyo City University), Kenya Jin’no (Tokyo City University)

m Finding the Minimum Value of a Function Using the Emergence Phenomenon
—— of Boids
Yusuke Nakazato (Tokyo City University), Kenya Jin’no (Tokyo City University)

474

C3L-C3| Proposal of a New Zero-Shot Evaluation Index for Simple CNN 478
Chisato Takahashi (Tokyo City University), Kenya Jin’no (Tokyo City University)

Solving the Vehicle Routing Problem with Time Window and Fluctuating De-

(C3L-C4| mand by Using Simple Heuristics

482

Misa Fujita (Chukyo University)

C3L-D (S9-1) Nonlinear Circuits and Networks with a Variety of
Couplings and Network Topologies I

DATE: 2022/12/14 13:00-14:20
PLACE: Room D
Chair: Yoko Uwate (Tokushima University)

[C3L-D1 Oscillatory Behaviors of Axon Membrane Potential Using Multi-Compartment 483
Model of Bonhoeffer-Van der Pol Oscillator
Naoki Matsumiya (Chiba Institute of Technology), Kuniyasu Shimizu (Chiba Institute of Technol-
ogy), Naohiko Inaba (Shonan Institute of Technology)

|C3L-D2| Synthesis of Permutation Binary Neural Networks 487
Kento Saka (Hosei University), Toshimichi Saito (Hosei University)

A Generalized Ergodic Cellular Automaton Model of Central Pattern Genera-

M tor and its Bifurcation Analyses Induced by Chopper Type Mixed Gaits 491
Jumpei Kamitoko (Hosei University), Hiroyuki Torikai (Hosei University)
C3L.D4 A Novel Hardware Efficient Wireless Walking Assist Device Model and Analy- 495

ses of its Various Synchronization Phenomina
Masaya Kudo (Hosei University), Hiroyuki Torikai (Hosei University)

x1



C3L-E (R3-1) Engineering Applications I

DATE: 2022/12/14 13:00-14:20
PLACE: Room E
Chair: Hikaru Hoshino (University of Hyogo)

Investigations of Degree Period of Commutative Polynomials Defined by

M Fourth-Order Recurrence Relations with Two Variables Over Z,: 499
Takuma Nishizaka (Sojo University), Daisaburo Yoshioka (Sojo University)
C3LE2] Design of Single-Electron Unicursal Curve Drawing Circuit for Solving Undi- 503

rected Graph
Seiji Tsukada (Yokohama National University), Takahide Oya (Yokohama National University)
Reduction of Communication Cost in Distributed Orthogonal Approximate
Message Passing
Ken Hisanaga (Kwansei Gakuin University), Motohiko Isaka (Kwansei Gakuin University)

|C3L-E3| 507

Design of a New Information-Processing Single-Electron Circuit Mimicking 511
Behavior of Herd of Wolves
Riku Ogawa (Yokohama National University), Takahide Oya (Yokohama National University)

|C3L-E4|

C4L-B (S11-1) Nonlinear Vibrations, Waves, and Localizations I

DATE: 2022/12/14 14:40-16:00
PLACE: Room B
Chair: Yusuke Doi (Osaka University)

Phonon Scattering by Discrete Breather in Nonlinear Lattice with Potential
Symmetry

Kazuyuki Yoshimura (Tottori University), Yudai Hirata (Tottori University)

|C4L-Bl | 515

'C41-B2 | Ballistic Charge Transport by Polarokinks and Polarobreathers 519

Juan F. R. Archilla (Universidad de Sevilla), Janis Bajars (University of Latvia), Yusuke Doi (Osaka
University), Masayuki Kimura (Setsunan University)

Resonance of a Traveling Intrinsic Localized Mode in Balanced Cubic and Sth 500
Order Nonlinear Transmission Lines
Masayuki Sato (Kanazawa University), Hiroki Furusawa (Kanazawa University), Yukihiro Soga

(Kanazawa University)
Estimation of Initial Conditions for Generating Moving ILMs from

| C41.-B4 | Wavenumber-Frequency Spectrum of Static ILMs in FPU-NKG Mixed Lat- 523
tice
Kosuke Kawasaki (Kyoto University), Masayuki Kimura (Setsunan University), Shinji Doi (Kyoto
University)

| C4L-B3|
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C4L-C (S13-2) Optimization Algorithms with Nonlinear Dynamics
II

DATE: 2022/12/14 14:40-16:00
PLACE: Room C
Chair: Yoshikazu Yamanaka (Utsunomiya University)

'C4L-C1 | Biobjective Optimization Problems in Paralleled Boost Converters 527
Hiroto lizuka (Hosei University), Toshimichi Saito (Hosei University)

Swarm Intelligence Algorithm Based on Spiking Neural-Oscillator Network,

AT -CD
w Coupling Interactions and Search Performances >31
Tomoyuki Sasaki (Shonan Institute of Technology), Hidehiro Nakano (Tokyo City University)
m A Tracking Performance Comparison of Different Particle Swarms Using Tol- 535

erance Update

Yoshikazu Yamanaka (Utsunomiya University), Shoki Hirose (Utsunomiya University), Katsutoshi

Yoshida (Utsunomiya University)
Performance Evaluation of Tabu Search Method and Adaptive Large Neigh-

C4L-C4 | borhood Search Method in the Electric Vehicle Routing Problems with Time 536
Windows

Jun Adachi (Nippon Institute of Technology), Konosuke Hiraki (Nippon Institute of Technology),

Takafumi Matsuura (Nippon Institute of Technology), Takayuki Kimura (Nippon Institute of Technol-

ogy)

C4L-D (S9-2) Nonlinear Circuits and Networks with a Variety of
Couplings and Network Topologies 11

DATE: 2022/12/14 14:40-16:00
PLACE: Room D
Chair: Tadashi Tsubone (Nagaoka University of Technology)

\ C4L-D1 \ Stability Analysis of Partial Amplitude Death in Delay-Coupled Star Networks 540
Ryuya Kawano (Ibaraki University), Yoshiki Sugitani (Ibaraki University)
Investigation of Synchronization Phenomena for Systems of Van der Pol Oscil-
\ C4L-D2 \ lators Coupled as 3 x 3 and 3 x 4 Torus Shape via Electronic Circuit Experi- 544
ment and Computer Simulation
Fumito Shinomiya (Hiroshima Institute of Technology), Yoshihito Todani (Hiroshima Institute of
Technology), Hikaru Onda (Hiroshima Institute of Technology), Masayuki Yamauchi (Hiroshima Insti-
tute of Technology), Tetsuro Endo (Former Meiji University)

Reservoir Computing with Stability Transformation Method to Detect Unsta-
ble Fixed Point of Chaotic Map

Shuma linuma (Nagaoka University of Technology), Tadashi Tsubone (Nagaoka University of Tech-
nology)

548

|C4L-D3

C41.-D4 | Clustering Using Chaos Synchronization with Learning Algorithm 552
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Yoko Uwate (Tokushima University), Martin Schule (Zurich University of Applied Sciences),
Thomas Ott (Zurich University of Applied Sciences), Yoshifumi Nishio (Tokushima University)

C4L-E (R3-2) Engineering Applications II

DATE: 2022/12/14 14:40-16:00
PLACE: Room E
Chair: Yoshiki Sugitani (Ibaraki University)

Design of Multivalued Frequency Response Filters by Using Nonlinear Feed-
back - Part I

Maide Bucolo (University of Catania), Arturo Buscarino (University of Catania), Luigi Fortuna
(University of Catania), Salvina Gagliano (University of Catania)

|C4L-E1 | 556

— -1 Global Stabilization for Nonlinear Two-Port Characteristics of Bidirectional
| C4L-E2 | 560
——— DC/DC Converter

Kenta Yamamoto (Kyoto University), Takashi Hisakado (Kyoto University), Mahfuzul Islam (Kyoto
University), Osami Wada (Kyoto University)

Design of Multivalued Frequency Response Filters by Using Nonlinear Feed-
back - Part 11
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