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WORKING WITH GRADUATE STUDENTS



WHAT IS HUMAN-ROBOT INTERACTION?

➤ Human-Robot Interaction (HRI) is a field of study dedicated 
to understanding, designing, and evaluating robotic systems 
for use by or with humans. Interaction, by definition, requires 
communication between robots and humans.

http://humanrobotinteraction.org/1-introduction/

M. A. Goodrich and A. C. Schultz. Human-Robot Interaction: A Survey. Foundations and Trends 
in Human-Computer Interaction, 1(3), 2007, p. 203.



CONFERENCES ON HUMAN-ROBOT INTERACTION

➤ HRI: ACM/IEEE International Conference 
on Human-Robot Interaction 

➤ RO-MAN: IEEE International Symposium 
on Robot and Human Interactive 
Communication 

➤ Humanoids: IEEE-RAS/RSJ International 
Conference on Humanoid Robots 

➤ HAI: International Conference on 
Human-Agent Interaction 

➤ CHI: ACM Conference on Human Factors 
in Computing Systems



HRI AND PHILOSOPHY OF ROBOTICS

➤ Topics in philosophy of robotics consist in combination 
between traditional philosophical problems (human-side) and 
current technologies (robot-side).

Human Robot

Lethal RobotCare Robot



AN EXAMPLE: PHILOSOPHY OF MIND

➤ Machine Functionalism: mental states are functional states. 
Each mental state is individuated by its interaction with 
sensory input, motor output, and other mental states.  

➤ Connectionism: human mind is realized by neural network, a 
computational model inspired by neurophysiology, which is 
widely used in current AI technologies. 

➤ If Machine Functionalism or Connectionism is true, mental 
states can be implemented into robots.

Putnam (1967) Rescorla (2015)



A CASE: VISUAL ATTENTION

Treisman and Gelade (1980) Koch-Ullman  (1985)

Clark and Ferrier (1989)

Psychological Model Computational Model

Robotics Implementation



A CASE: VISUAL ATTENTION

➤ “Even a brief survey of the 
heterogeneity and functional 
separability of different 
component of … attentional 
control prompts the conclusion 
that … there can be no such thing 
as attention.”  
A. Allport. Attention and Control. Have we been asking the wrong questions? A critical review of 
twenty-five years. David E. Meyer & Sylvan Kornblum (eds.), Attention and Performance XIV, 
MIT Press, 1993, pp. 183-218.



AN EXAMPLE: PHILOSOPHY OF MIND

➤ Interpretationalism: mental states are ascribed to an 
individual based on what she says or does. Interpretation of 
language is inseparable from interpretation of mind.    

➤ Intentional Stance: a strategy to predict and explain 
behaviors of an object, ascribing mental states to it.

Davidson (1984)

Dennett (1987)



A STUDY IN EXPERIMENTAL PHILOSOPHY

Sytsma'and'Machery'(2011)�

Jimmy is a relatively simple robot. As 
part of a psychological experiment, he 
was put in a room that was empty 
except for one box of peeled bananas, 
one box of chocolate, and one box of 
peeled oranges. The boxes were closed, 
but had small holes to let the scent 
through (Jimmy couldn’t see what was 
in the boxes). An instruction was then 
transmitted to Jimmy. It read: “Put the 
box of bananas in front of the door.” 
Jimmy did this with no noticeable 
difficulty. Did Jimmy smell banana?



A STUDY IN EXPERIMENTAL PHILOSOPHY



A STUDY IN SOCIAL PSYCHOLOGY

Dimensions of Mind Perception
Heather M. Gray,* Kurt Gray, Daniel M. Wegner

What kinds of things have minds? An-
swers to this question often hinge on
perceptions. Turing (1 ) held that a

computer has a mind if a perceiver can’t tell that
it is not human, and Dennett (2 ) has proposed
that every mind is defined as such in the eye of
the beholder. But to date, it has generally been
assumed that mind perception occurs on one
dimension—things simply have more or less
mind—and the dimensions of mind perception
have remained unexamined. Studies testing
whether chimpanzees perceive minds (3 ) and
whether children or people with autism have this
ability (4 ) use a variety of indicators but have not
explored whether minds are perceived along one
or more dimensions. We studied the structure of
mind perception through 2399 completed surveys
on the Mind Survey Web site (5 ).

Each survey called for 78 pairwise comparisons
on five-point scales of 13 characters for one of 18
mental capacities (e.g., capacity to feel pain) or for
one of six personal judgments (e.g., “which char-
acter do you like more?”). The characters
included seven living human forms (7-week-old
fetus, 5-month-old infant, 5-year-old girl, adult
woman, adult man, man in a persistent vegetative
state, and the respondent him- or herself), three
nonhuman animals (frog, family dog, and wild

chimpanzee), a dead woman, God, and a
sociable robot (Kismet). So, for example, one
such comparison involved rating whether a girl
of 5 is more or less likely to be able to feel pain
than is a chimpanzee. The survey samples were
largely independent; 2040 unique respondents
contributed data. Participants with many back-
grounds responded but averaged 30 years of age
and were modally female, white, unmarried,
Christian, Democrat, and with some college
education (6 ).

Mind perception dimensions were identified
by computing character means for each mental
capacity survey and submitting the correlations
between capacities across characters to principal
components factor analysis (varimax rotation).
The rotated solution accounted for all 18 capac-
ities (extraction communalities ranged from 0.82
to 0.99), explained 97% of rating variance, and
yielded two factors with eigenvalues over 1.0.
A factor we termed Experience (eigenvalue =
15.85) accounted for 88% of the variance and
included 11 capacities (from highest loading):
hunger, fear, pain, pleasure, rage, desire, per-
sonality, consciousness, pride, embarrassment,
and joy. A second factor, Agency (eigenvalue =
1.46), accounted for 8% of the variance and
included seven capacities: self-control, moral-

ity, memory, emotion recognition, planning,
communication, and thought. Characters’ fac-
tor scores on these dimensions (Fig. 1) reveal
interesting features; for example, God was
perceived as having much Agency but little
Experience.

Personal judgments of the characters were
related to the mind perception dimensions. Some
judgments were related to both Experience and
Agency and suggest that, with the progression
from no mind (bottom left) to adult human mind
(top right), characters become more highly valued.
Thus, both dimensions correlated with liking for a
character, wanting to save it from destruction,
wanting to make it happy, and perceiving it as
having a soul (r ranging from 0.38 to 0.72). Such
integrated use of the dimensions in valuing minds
can account for the traditional conceptualization of
mind as perceptible along a single dimension.

However, the remaining judgments showed
differing correlations with the two dimensions.
Deserving punishment for wrongdoing (“If both
characters had caused a person’s death, which one
do you think would be more deserving of pun-
ishment?”) correlated more with Agency (r = 0.82)
than Experience (r = 0.22, z = 2.86, P < 0.05),
whereas desire to avoid harming (“If you were
forced to harm one of these characters, which
one would it be more painful for you to harm?”)
correlated more with Experience (r = 0.85) than
Agency (r = 0.26, z = 2.10, P < 0.05). The di-
mensions thus relate to Aristotle’s classical dis-
tinction betweenmoral agents (whose actions can
be morally right or wrong) and moral patients
(who can have moral right or wrong done to
them). Agency is linked to moral agency and
hence to responsibility, whereas Experience is
linked to moral patiency and hence to rights and
privileges. Thus, our findings reveal not one di-
mension of mind perception, but two, and show
that these dimensions capture different aspects of
morality.
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Fig. 1. Adjusted character factor scores on the dimensions of mind perception. PVS, persistent
vegetative state.
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Gray, et al. (2007)



IN MORE INTERACTIVE SCENARIOS



IN MORE INTERACTIVE SCENARIOS

Aroyo, et al. (2018)

Uchida, et al. (under review)
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SUMMARY

➤ Introduction 

➤ Osaka University Philosophy of Robotics Group 

➤ Human-Robot Interaction 

➤ HRI and Philosophy of Mind 

➤ Functionalism and Connectionism 

➤ Interpretationalism (Intentional Stance) 

➤ Interaction may shed a new light on Philosophy of Mind


