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Predicted
= W\\“\/ sensory feedback
Forward Dynamic Forward Output
Efference Model Model
copy

Sense of Agency

Motor
command Motor System Sensory System
Actual

sensory feedback

(Blakemore, 2003)

Difference is small: Motion is attributed to “self”
Difference is large: Motion is attributed to “others”
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- 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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Result: Temporal delay vs. YES ratio

YES ratio: Participant felt that he/she moved the searchlight by him/herself.

%% %% %% *%
[ | | | \
1.0 | |
0.8
e
5 0.6
—
V)
L O-4
S Wilcoxon signed rank test with
Holm’s correction:
0.2 ] There are significant difference
between every two conditions
(p<0.01)
0]

O 100 300 500 700

Delay (ms)
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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) CIEJ
In each block, 20 trials were conducted. -5
300
c
e
"d 200 Paired t-test:
8 There were significant
(24 differences between active and
100 passive conditions (p<0.01).
0]

active passive



HEIOOF 90 )L AR EORY T

AR R

— BT ROER &8
— ft = HIZRRE
— BRI ZRE

[: iy = jc i S EBIRER

" HE UNIVERSIT Copyright (c) Hajime Asama, Univ. of Tokyo. All rights reserved 2023 31 . Dept.of Precision Engineering



S
(e

H—EXORybDHEEEDES

* R
— BT HIER
c NEDAVESYL Ay
- RGBS BN
—- L R HIRRE
— FFHIREE

[ =gy N S EBIRER

(;’ THE UNIVERSITY OF TOKYO Copyright (c) Hajime Asama, Univ. of Tokyo. All rights reserved 2023 32~ " Dept.of Precision Engineering



FiD & & DREFRZEZEUIZ TR

I (CWVVBNS EVWDTEEZZ T EIFESILY

B POE

A
A

8 < &

(FEFE

/AN,

\

-
— b

T —A RUT > DFITE-

F RIS A j
[ )

(FFFE

/AN,

(FEFE

AN,

=)L

STERDA TS0 3 22 FE e

33



Smartphone Zombies
SHERTR

RS MAVE FLOWN OVER THE KOREAN PENINSULA IN RESPONSE TO NORTH KORLA'S MISSILE TEST ON FRIDAY AND US

|

...Smartphone zombies: should walking and texting on streets be banned?
= A https://www.youtube.com/watch?v=o0UOcQMY S8EI o
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Overview of smartphone zombie detection

Pedestrian %

Support vector machine
classification for each cluster
"t"\-hﬁ___ =
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Tracking point cloud
result y
| ‘| Detectionresult |—
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\ — Pointcloud — 1 |
\\ transformation : ’
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Data collection for training
smartphone zombie detector

New dataset collected from two stations at 2019.2.21 and 2019.7.3

Osaka : .' o "

abenobashi FSsme i o SIS ¢ ther OhJeCt

station = U i L E Smar’Fp one
zombie

« Point cloud:
Velodyne LIDAR
i © Image: spherical
camera (Ricoh
¥ heta V)
e Label: manual
annotation

o2 (12023
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Experiments

* The r_obot movmg_m3|de Hongo campus Observed trajectory
Approximately 15 minutes of LIDAR stream | —— Predict trajectory
were used in evaluation Smartphone zombie

Ngn- uman_'._' o"};ject

o | EXperiment area in
— — IHongo campus




Video recorded during experiments — trajectory prediction

Observed trajectory
Predict trajectory
Smartphone zombie

Building 14
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Video recorded during experiments
— smartphone zombie detection

Observed trajectory
1 Smartphone zombie

5/27/2023
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