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Our analysis of fish schools (Ayu) showed the possibility of inherent
multiple functions for collective behavior. First, we showed that Ayu groups use the optimal
strategy, known as Levy walk, for exploring behavior. Interestingly, although this strategy was
used in both cases, that is, a single fish and a group fish, their trajectories were completely
different. On the other hand, we defined the global and local perspective for the fish position in
groups and found the degree of discrepancy between them resulted in different collective motions.
Our results suggests inherent discrepancy inside the group enables them to have many options to
behave. Finally, we found the asynchronic timing behaviors inside the flocks which would connect
multiple functions in the group.



, 10 10

3m 10cm
( 1.5m,
50cm, 70cm )
, 0.1
, 2015
SWARM , Swarm
2016



7

Kohe  Sonoda, Hisashi

Takayuki Niizato, Y ukio-Pegio Gunji.Field

Murakami,

of safe travel in swarm. Artificial Life and
Robotics 21(4) 379-383 (2016)

Takenori Tomaru, Hisashi Murakami,
Takayuki Niizato, Y uta Nishiyama,
Kohei Sonoda, Toru Moriyama,

Y ukio-Pegio Gunji. Information transfer in
aswarm of soldier crabs. Artificial Life and
Robotics 21(2) 177-180 (2016)

(Plecoglossus altivelis)

52 5  pp.257-263, 2016.

Takayuki Niizato. Weak Identity from the
Section-Retraction Perspective of Category
Theory. Artificial Life and Robotics 20(2)
166-172 (2015)
Takayuki

Niizato, Y ukio-Pegio

Gunji. Ongoing Processes in a Fitness
Network  Model  under  Restricted
Resources. PLOS

ONE. DOI:10.1371/journal.pone.
0127284 Published: May 18 (2015).

6. Hisashi
Takenori

Murakami, Takayuki  Niizato,

Tomaru, Yuta Nishiyama,
Y ukio-Pegio Gunji. Inherent noise appears
as a Lévy walk in fish schools. Scientific
Report. DOi:
10.1038/srep10605
(2015)

7. Hisashi

Published 03 June
Murakami, Takenori

Tomaru, Takayuki Niizato, Yuta

Nishiyama, Kohei Sonoda, Toru Moriyama,
Yukio-Pegio Gunji. Collective behavior of
soldier crab swarm in both ring- and
round-shaped arenas. Artificial Life and

Robotics 20: 315-319. (2015)

9
1. , : : ,
16
( ) ,2015
12 15
2' 9 bl b B
16
( )
2015 12 15
3. , , ,
: .16
( )
2015 12 15
4, : , ,

16



( )
2015 12 15

Takayuki Niizato, Hisashi Murakami,

Kazuki Sangu, Takenori Tomaru, Yuta
Nishiyama, Kohei Sonoda and
Yukio Gunji.

"Difference in the searching strategy of
Plecoglossus  altivelis  between  single
individuals and groups "(Oral) ,SWARM
2015: The First International Symposium on
Swarm Behavior and Bio-Inspired Robotics. ,
Kyoto University., 2015. 10. 28.

Kohei Sonoda, Hisashi
Murakami, Takayuki Niizato,
Yukio Gunji. "Field of Safe Travel in
Swarm "(Oral) , SWARM 2015: The First

International ~ Symposium on  Swarm
Behavior and Bio-Inspired Robotics. ,Kyoto
University. ,2015. 10. 28.

Hisashi Murakami, Takayuki
Niizato, Takenori Tomaru, Yuta Nishiyama,
and Yukio Gunji. "Schooling fish change
internal movement strategy due to their
density" (Oral)

Kyoto University. ,<SWARM 2015: The First
International ~ Symposium on  Swarm
Behavior and Bio-Inspired Robotics. ,2015.
10. 28.

Yukio Gunji, Hisashi ~ Murakami, Takenori

Tomaru, Takayuki Niizato. "Following the

Shadow beyond Pursuit and Escape
Mechanism in the Swarm of Soldier
Crabs." (Oral) ,SWARM 2015: The First
International ~ Symposium on  Swarm
Behavior and Bio-Inspired Robotics.,Kyoto
University. 2015. 10. 28.

> >

53

o

15

) , 2015

Takyuki Niizato

00700163



