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Welcome Message from the General Chair

Welcome to Yugawara, Japan!!

On behalf of the organizing committee, we sincerely welcome all of you to Yugawara, Japan and to the 2016 International
Symposium on Nonlinear Theory and Its Applications (NOLTA2016). This is the 26th NOLTA Symposium organized by the
NOLTA Society, IEICE. Since the 1st NOLTA in 1991, NOLTA has been held not only in Japan, but also in various places:
Canada, China, Germany, Hungary, Italy, Poland, Spain, Switzerland, and USA. Then, it is our great honor to organize the
NOLTA2016 in Yugawara, Japan.

A long long time ago, a badly injured mountain animal was walking along the riverside, and by chance discovered a
hot spring near the cold mountain stream. The serious injury of the animal healed rapidly by the hot spring. The riverside
(“kawara” in Japanese) which flows from that magical hot spring (“yu” in Japanese) came to be called Yugawara. Today,
Yugawara is one of the oldest hot spring villages in Japan, the place where the mountain animals told us of the secret power
of the hot spring.

Please have fun while in Yugawara, nestled by the mountains and the sea, and enjoy the brilliant blue sea and the green
mountains. You can enjoy an open-air bath, a quiet room for relaxation, and other services.

The word Yugawara can also be found in the oldest Japanese anthology of poems, “Manyoshu,” published about 1,200
years ago. Many famous Japanese poets and writers love Yugawara and have created wonderful stories there throughout the
hot spring’s very long history. We support your creative activities by providing the hot spring and various types of conference
rooms. Yugawara also benefits from both the mountains and sea, which enable us to provide fresh seasonal food.

The most essential aspect of NOLTA2016 is its technical program. In particular, we have a large number of special session
papers at NOLTA2016. We also have a large number of regular session papers, and we are also proud to present the best
student paper awards at NOLTA2016.

I would like to thank the Technical Program Chairs, Prof. Hiroo Sekiya (Chiba University) and the Technical Program
Secretary, Prof. Shintaro Arai (Okayama University of Science), who have organized a high-quality technical program
spanning three days of lecture sessions that cover all subjects of interest in the field of nonlinear science and engineering. We
also would like to thank to the efforts of our Special Session Chair, Prof. Mikio Hasegawa (Tokyo University of Science),
and the Special Session Secretary, Dr. Kaori Kuroda (Tokyo University of Science), for organizing such a huge number of
special sessions.

Special thanks also go to the Technical Program Committee Members and reviewers for their dedicated service. We would
also like to thank the keynote speakers and session co-chairs for their great contributions to the technical program.

Finally, we would like to express our sincere thanks to General Co-Secretaries, Prof. Takayuki Kimura (Nippon Institute of
Technology) and Dr. Yutaka Shimada (Tokyo Univeristy of Science) and all the symposium committee members of NOLTA
2016.

We hope you will enjoy NOLTA2016 and Yugawara!

Tohru Ikeguchi
Tokyo University of Science
General Chair, NOLTA2016
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Technical Program Chair’s Message

On behalf of the Technical Program Committee (TPC), welcome to 2016 International Symposium on Nonlinear Theory and
Its Applications (NOLTA2016) at Yugawara, where is one of the most famous hot-spring resort in Japan!

A total of 212 papers have been received from 15 countries and 208 papers are included for presentations in the technical
program. We have 38 oral sessions including 30 special sessions. Additionally, it is my pleasure to have two exciting Plenary
Talks: “Math Spectacle Show” by Prof. Jin Akiyama, Tokyo University of Science on Monday, and “Almighty Google knows
everything! – Big-data and Network Science” by Prof. Hawoong Jeong, Korea Advanced Institute of Science and Technology
(KAIST) on Tuesday.

Our program can cover hot topics in variety of research areas, which gather under the term of ‘Nonlinear’. I would like
to express my appreciation for all authors who submitted papers to NOLTA 2016. It is one of the traditional features of the
technical programs in NOLTA that many special sessions are organized by leading researchers. The special sessions from
wide research areas may raise new collaborations among symposium participants, which is quite important for succeeding
NOLTA2016. I would like to express my thanks to the special session organizers and presenters. In addition, organizing and
coordinating of NOLTA2016 are impossible without contributions and services of review committee members, reviewers,
and session co-chairs. I am also equally thankful for Tom Wehner’s support of web-based services.

The poster area appears for finding NOLTA2016 student paper award winners, which is the first trial in NOLTA history.
All the participants including students have a right to recommend the award-winner candidates. Please visit the poster area,
discuss with students, and vote the award-winner candidates.

Finally, I would like to announce the Special Section related with NOLTA2016, which will be published in NOLTA. IEICE
at January 2018. The paper submission dead line is April 10, 2017. I hope that all authors, especially students, consider to
submit the extended version of papers in this program to the Special Section.

I really hope participants to attend as many activities as possible, exchange and discuss ideas, enjoy the technical program
and NOLTA2016!

Hiroo Sekiya
Chiba University

Technical Program Chair, NOLT2016

vi
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A2L-F1 Research Related to Power Packet and its Application 77

Takashi Hikihara (Kyoto University)

A2L-F2
A Packet-Based Energy Management System for Multi-Legged Walking
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107
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116
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genössische Technische Hochschule Zürich)
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Chair: Yutaka Jitsumatsu (Kyushu University)
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Fredholm Determinants of Generalized β-Transformations and MSE Esti-
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514

Katsutoshi Shinohara (Hitotsubashi University), Kenta Koayashi (Hitotsubashi University)

B3L-E2 Pseudo Random Numbers Generated by Dynamical Systems 518

Makoto Mori (Nihon University)
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Yeelai Chew (Kyushu University), Yutaka Jitsumatsu (Kyushu University)
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Between Males and Females
542

Masaki Takeuchi (Tokushima University), Haruna Matsushita (Kagawa University), Yoko Uwate

(Tokushima University), Yoshifumi Nishio (Tokushima University)

B3L-F5
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Amigó, José: 22, A2L-C1(xix)

Ando, Hiroyasu: 86, A2L-F4(xxi)

Andrzejak, Ralph: 30, A2L-C3(xix)

Aoki, Shunsuke: 485, B3L-C1(xxxiv)

Arai, Kenichi: 566, C1L-B5(xxxvii)

Arai, Shintaro: 407, B2L-D5(xxxii)

Araki, Shunsuke: 230, A4L-C1(xxvi), 234,

A4L-C2(xxvi)

Arshad, Ali M.: 242, A4L-C4(xxvi)

Asahara, Hiroyuki: 64, A2L-E2(xx), 68, A2L-E3(xx),

75, A2L-E5(xx), 149, A3L-D2(xxiii), 160,

A3L-D5(xxiii)

Asai, Tetsuya: 622, C1L-F1(xxxix)

Azuma, Shun-Ichi: 80, A2L-F2(xxi), 86, A2L-F4(xxi)

B

Bezruchko, Boris: 350, A4L-G5(xxix)

Brunner, Daniel: 646, C2L-B1(xl)

Bunsen, Masatoshi: 650, C2L-B2(xl)

C

Chan, Sze-Chun: 471, B3L-B1(xxxiv)

Chembo, Yanne: 646, C2L-B1(xl)

Chew, Yeelai: 522, B3L-E3(xxxvi)

Cho, Kenichiro: 133, A3L-C3(xxiii), 381,

B2L-C2(xxxi)

Chung, Yeon-Ho: 91, A2L-G2(xxi)

D

Dansako, Tomoyuki: 64, A2L-E2(xx)

Dmitirev, Sergey: 590, C1L-D2(xxxviii)

Doi, Shinji: 318, A4L-F4(xxix), 687, C2L-D5(xlii)

Doi, Yusuke: 685, C2L-D3(xli)

Dong, Hairong: 606, C1L-E3(xxxix)

E

Eilbeck, Chris: 683, C2L-D2(xli)

Endo, Tetsuro: 152, A3L-D3(xxiii), 378,

B2L-C1(xxxi)

Ergün, Salih: 431, B2L-E5(xxxii)

F

Feldkord, Sven: 18, A2L-B5(xviii)

Fujino, Takayoshi: 526, B3L-E4(xxxvi)

Fujisaka, Hisato: 89, A2L-G1(xxi), 103,

A2L-G5(xxii), 107, A2L-G6(xxii), 530,

B3L-F1(xxxvi), 626, C1L-F2(xl)

Fujisaki, Hiroshi: 253, A4L-C7(xxvii)

Fujita, Masahiro: 202, A3L-G4(xxv)

Fujita, Misa: 124, A3L-B5(xxii)

Fujita, Takumi: 709, C2L-F2(xliii)

Fujiwara, Kantaro: 52, A2L-D5(xx), 137,

A3L-C4(xxiii), 141, A3L-C5(xxiii), 257,

A4L-D1(xxvii), 261, A4L-D2(xxvii), 270,

A4L-D5(xxvii), 506, B3L-D2(xxxv), 618,

C1L-E6(xxxix)

Fukino, Miwa: 271, A4L-D6(xxvii)

Fukuda, Kensuke: 708, C2L-F1(xlii)

Fukuda, Takumi: 173, A3L-E4(xxiv)

Fukue, Hiroyuki: 149, A3L-D2(xxiii)

Fukumasa, Ryoji: 385, B2L-C3(xxxi)

Fukushima, Takehiro: 475, B3L-B2(xxxiv), 476,

B3L-B3(xxxiv), 554, C1L-B1(xxxvii), 557,

xliv

http://www.ieice.org/nolta/symposium/archive/2016/articles/1183.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1141.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1078.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1081.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1082.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1042.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1035.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1125.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1208.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1200.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1069.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1094.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1201.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1062.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1111.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1168.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1106.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1164.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1104.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1035.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1197.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1101.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1010.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1038.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1117.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1154.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1076.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1007.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1048.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1108.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1047.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1046.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1044.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1041.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1055.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1197.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1139.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1220.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1077.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1032.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1220.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1052.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1063.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1064.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1082.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1048.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1222.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1181.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1155.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1112.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1065.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1223.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1204.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1094.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1217.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1215.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1084.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1081.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1031.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1118.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1056.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1016.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1113.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1146.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1179.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1057.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1195.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1149.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1196.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1135.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1124.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1166.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1188.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1141.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1069.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1205.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1158.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1046.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1095.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1014.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1024.pdf
http://www.ieice.org/nolta/symposium/archive/2016/articles/1023.pdf


C1L-B2(xxxvii), 561, C1L-B3(xxxvii), 662,

C2L-B5(xl)

G
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