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The African weaver ant establishes vast territories in tree canopies. In the left foreground a worker threatens a member

of a rival colony. Behind her, nestmates pin another enemy down, while to their right a worker runs along a branch to
the nest, laying a chemical trail from the tip of her abdomen that will lead other nestmates into the fray. In the lower
right still other colony members subdue a large ponerine hunting ant. (Painting by John D. Dawson, courtesy of the National

Geographic Society.)
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Difference is small: Motion is attributed to “self”
Difference is large: Motion is attributed to “others”
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Fa kN HE 7

- in Passive Condition
+ Cognition from Perception
* Prediction only based on Perception

* In Active Condition
- Cognition from Perception
- Prediction based on not only Perception
but also SOA Automatically Driven
by Active Interaction
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Active: Participants use the joystick to control the searchlight.
Passive: The searchlight moves automatically.

k%

- 600 |
Participants: |
21 volunteers (12 men, 9 women) 00 |
5
a I
The experiment consists of 4 blocks £ 400
(2 active + 2 passive conditions) GEJ
In each block, 20 trials were conducted. -5 00
: 3
R
" 200 Paired t-test:
8 There were significant
(2 4 100 differences between active and
passive conditions (p<0.01).
0]

active passive
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Individual difference in detecting control
and detecting losing control

(A) Control detection task (B) Feedback points in control detection task

Feedback point -15p  + + +1
Press the space key when eedback poin p +20p +15p Op

you feel that your control 100% 4 Increase trial
over the dot °
increases/decreasas _
o
€
t“'lu-‘ 8
S G Decrease trial
: ’ <
Z>
\/ =
- 0% = -
10 - 13 s, or until the key press 3-6s Time

* In half of each block, the actual control over the dot gradually changed
» Participants had to press a key when they noticed the change

[W. Wen, H. Ishii, R. Ohata, A. Yamashita, H. Asama and H. Imamizu: "Perception and Control: Individual Difference in the Sense
of Agency is Associated with Learnability in Sensorimotor Adaptation”, Scientific Reports, Vol. 11, Article 20542, October 2021]
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Individual differences

Histograms of increase and decrease response point

18

16 |

Increase

.| .Decrease . . . ..

N

A

1

______ (B

-/

Z

\\
-

20%

-# UTokyo

30% 40%

50% 60% 70%

Response point

80%

90% 100%
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The dual-mode model , %
(exploration-exploitation model)

HYPER-ADAPTABILITY

Reinforcement

Y

. Gather information
Actions »  Sense of agency Asama, Wen, Hamada, “Understanding and
: : modeling the effects of cognition and emotion on
Exploration, adaptation the exploration of body awareness”, HypAd 2023
The update of the belief may change the mode
T T T T T T T T T I -
| Exploitation | I 9
V]
! Error detection I Precious Prediction drrors 2
: and goal-directed predictions : Actual control
yes actions ' | |
I
| |
Belief Internal Model I Sense of agency
|
|

|
I Exploration mode :
|

I

I

I

I

I

I

I

I

I

Self _ |
Exploration Aother 1 I
= s I
I

I

I

I

I

I

I

I potentially initiate and
:_enhance hyper-adaptation

I The actions important for
: hyper-adaptation

no
| >
Determined by context, | actions I _ = Contingerlcies, =
controlling subject, et al.| _ | Flexible predictions regularifies 2
I and model of others I
| Actual control
| | |
| , !
[ I Reinforcement I Cognitive factor that can
|
|
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BMENFRICH LT, HEERA LRIFHEAFZE L -REILELHE

2D/ N
® FRL—AMBH TS99 (Robot 01) AR
2 +87R[Excavation site AICFEEIL TSTEELY]
o HUTRSYIMNEIRVZEEMEL, HHDmove

BREZ FIFHL T, Excavation site AR5,

o XTSI DBEREHHARAMDEEY
AL, BEEL (BENFELE)

o FUTNIYIMNITERIREREHIETL, BEDHA
FIEREZEIC, BOROESVNFERTESH
TEEWCIRFEHEYT B.

o BENDHMETIIRRTELGNEHIERL, v=
EaL—40/wk (Robot 02) IZ#REE =,
BhlT (@) 23R & 5.

® Robot 0253 pick & place |D#EREZ ALY, [EE
MOGLEZFET, BRET S (BESMER).

® 5 TMS5v-h Excavation site AIZEI:E.

DS{: Dynamical Systems Control, Osaka Univ.

Excavation site

A

(Y. Kato, T. Yoshida, Y. Sueoka, et al.)
BT Ty
(Robot 01)

#BE (Function): move,
dispose of soil, stop

YTZEalL—&AORy b
(Robot 02)

= #sgE(Function): move,
| ;g‘f ~ pick & place, stop
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« Name: Robot 01 ARy b D2

» Organization: Working robot ARy FDFIEF — L

« Functions:{Loading soil and sand, Discharging soil and sand, Movement}| #g¢

« Performance:{Movement speed: ©, Loading of soil and sand: ©} | ##& (& \/R;Pitao{/ 2)

AR Marker

BAD=HDOTOUTrO—E CREHRD-HNDTOLTR)

*  Your name is {robot name}. {robot name} can exchange messages and use its own
functions. Check the functions of other targets connected to the network, then
cooperate to solve the issue. If the assigned task is accomplished, report to the entity Robot e
that made the request and wait for the next one. Below is the basic information el uitrasonic sensor
provided for the accomplishment of this task. It includes information about yourself as

well.
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