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This project aims to examine nonlinear dynamics in calling behavior of
animals both experimentally and theoretically and propose the novel methodology applicable to the
autonomous distributed control of wireless sensor networks. First, we experimentally analyzed the
spatio-temporal patterns in acoustic communication of animals. Second, we proposed a mathematical
model in which animals switch their behavior depending on the communication and spatial structure.
Third, we proposed the mathematical model applicable to the autonomous distributed control of
wireless sensor network and examined its efficacy based on numerical simulations.



loT

loT

Aihara et al., Royal Society Open Science, 2019

2)

LED

1



Michael D. Greenfield
Vivek Nityananda

Michael D. Greenfield Vivek Nityananda

LoRaWAN

Awano, H., Shirasaka, M., Mizumoto, T., Okuno, H. G., & Aihara, I. (2021). "Visualization
of a chorus structure in multiple frog species by a sound discrimination device." Journal of
Comparative Physiology A, 207, 87-98.

Greenfield, M. D., Aihara, I., Amichay, G., Anichini, M., & Nityananda, V. (2021).



"Rhythm interaction in animal groups: selective attention in communication
networks." Philosophical Transactions of the Royal Society B, 376(1835), 20200338.

Aihara, I., Kominami, D., Hosokawa, Y., & Murata, M. (2023). "Excitatory and inhibitory
interactions affect the balance of chorus activity and energy efficiency in the aggregations of male
frogs: Numerical simulations using a hybrid dynamical model.” Journal of Theoretical Biology, 558,
111352,

Kominami, D., Hosokawa, Y., Aihara, I. and Murata, M. "Energy-Efficient Self-Organized
Coverage Control in LoRaWAN Inspired by Satellite Behavior of Japanese Tree Frogs." in
preparation.

12 6



3 3 1 0

Aihara, 1., Kominami, D., Hosokawa, Y., & Murata, M. 558

Excitatory and inhibitory interactions affect the balance of chorus activity and energy 2023

efficiency in the aggregations of male frogs: Numerical simulations using a hybrid dynamical

model

Journal of Theoretical Biology -
DOl

10.1016/j . jtbi.2022.111352

Greenfield, M. D., Aihara, I|., Amichay, G., Anichini, M., & Nityananda, V. 376

Rhythm interaction in animal groups: selective attention in communication networks 2021

Philosophical Transactions of the Royal Society B -
DOl

10.1098/rstb.2020.0338

H. Awano, M. Shirasaka, T. Mizumoto, H.G. Okuno, I. Aihara 107

Visualization of a chorus structure in multiple frog species by a sound discrimination device 2021

Journal of Comparative Physiology A 87-98

DOl
10.1007/s00359-021-01463-9

18 2 0

Ikkyu Aihara

Synchronization of frog choruses

Workshop on Synchronization and its Applications

2024




2023

12 RCMS

2023

T. Ishizuki, M. Ichimura, T. Ishimaru, T. Oda, R. Takeda, I. Aihara

Analysis of Frog Call Synchronization Through Playback Experiments Using Frog Robots

The XXVIII1 International Bioacoustic Congress

2023

2022




2022

2023

2022

2023




2022

Nonlinear Dynamics in Frog Choruses

ITHEMS Biology Seminar

2021

69

2022

69

2022




69

2022

2021

2020

MACS

2021




38

2021

TRIOS

https://trios.tsukuba.ac.jp/researcher/0000003870

researchmap

https://researchmap.jp/ikkyu_aihara

HP

https://sites.google.com/site/ikkyuaihara/

(Kominami Daichi)

(00709678) (14401)
(Murata Masayuki)

(80200301) (14401)
(Aoyagi Toshio)

(90252486) (14301)







