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"Humanoid to 10 years later — Neuro, Robotics and Al —

Opening  What can Keihanna RC learn from this session?
Hiroyuki Suzuki (Executive Vice President, ATR; and Strategic Director, Keihanna RC)

introduction The challenging Al problem for coming 10 years

Mitsuo Kawato (Director of ATR Brain Information Communication Research Laboratory Group, ATR Fellow)

Talk Lessons from biology:
why humans succeed where robots fail

Dr. Terence Sanger (University of Southern California)

Panelist:  Dr. Terence Sanger University of Southern California
Dr. Erhan Oztop  0zyegin University, Istanbul / Osaka University
Prof. Jun Tani oisT Cognitive Neurorobotics Research Unit
Jun Morimoto Head of Department of Brain Robot Interface, ATR

Coordinator: Mitsuo Kawato (ATR) _ _ _
*In English (without a Japanese interpreter)
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Dr. Terence Sanger

David L. Lee and Simon Ramo Chair in Health Science and Technology and
Provost Professor of Biomedical Engineering, Electrical and Computer
Engineering, and Neurology, University of Southern California

Dr. Terence Sanger is the director of the USC Pediatric Movement Disorders Center.
His research focuses on understanding the origins of pediatric movement disorders
from both a biological and a computational perspective. The primary goal of his
research is to discover new methods for treating children with movement disorders.
Dr. Sanger coordinates the Childhood Motor Study Group (CMSG) and the NIH
Taskforce on Childhood Movement Disorders, and he is principal investigator on
several research studies at USC. He runs the pediatric movement disorders clinic at
Children's Hospital of Los Angeles (CHLA) in the department of Neurology.
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Dr. Erhan Oztop

Professor, Computer Science Department, Ozyegin University
Specially Appointed Professor, Osaka University

Erhan Oztop earned his Ph.D. at the University of Southern California in 2002. In the
same year, he joined the Computational Neuroscience Laboratories at the Advanced
Telecommunications Research Institute International, (ATR) in Japan. There he
worked as a researcher and later a senior research and group leader where he also
served as vice department head for two research groups. Currently, he is a professor
at the Computer Science Department of Ozyegin University, Istanbul, and also a
specially appointed professor at Osaka University. His research involves
computational study of intelligent behavior, human-in-the loop systems,
computational neuroscience, machine learning, cognitive and developmental robotics.
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Body augmentation
robotic devices that
will extend the
physical capabilities

5%@%5’5 of humans in an
HRE unprecedented way.
Christian Penaloza Researchers have

explored the
possibility to control augmentation devices
in diverse ways - from manual operation
through a joystick to myoelectric signals
from muscle impulses - but the ultimate
goal is to be able to control them with the
brain. In this talk, we present a body
augmentation robotic limb controlled with
a brain-computer interface that allows the
operator to perform two parallel tasks
simultaneously with three arms (two
physical and one robotic). Since the arm
has intelligent capabilities to recognize the

- ~ > .
gElicZIFANSADOKRY
BB TOA VT Z0 3 DEEBDT=6 DI R R F
HHBN U FOREN B ST HRICRITANSNDS
ORy hOEBEICDWTIRRET,

Human Augmentation with a Brain-controlled
Third Arm for Multi-tasking

object and the environment context, it can
match the physical action with the
imagined action intended by the operator.
The proposed system opens up the
possibility to explore more complex and
realistic human augmentation applications,
but also the possibility to explore the
potential of cognitive enhancement due to
the effect of cognitive workload during the
use of the system.
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Previous studies showed that convolutional neural network (CNN), optimized for object classification, has a remarkable
similarity to the inferotemporal (IT) cortex. Does this similarity extend to the face-processing areas — a specialized
subsystem of macaque IT? We investigate this by comparing different tuning properties of the face-processing network to
those of CNN layers.

b4

We extensively simulate multiple studies on a variety of
CNN models to examine its layer-wise correspondence
to face areas.

Despite the similarity in the last stage, the intermediate
computational process is rather different in CNN.

Our result offers important antithesis to the currently
prevailing view linking CNN and higher vision.

SEDES

We will further build and test deep generative models
incorporating the dynamics of a richer repertoire of visual
processing — detection, recognition, and inference.
Investigation in this line will eventually guide us to a better
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3. Facial geometry tuning:
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understanding of general visual object processing.
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