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This lecture discusses robots, animation, & how they can be
combined




Definition:

ROBOT



A robot is:

“Actuated mechanism programmable in two or more axes with a degree
of autonomy, moving within its environment, to perform intended
tasks”

—ISO 8373:2012

https://www.iso.org/obp/ui/#iso:std:is0:8373:ed-2:v1:en



Or ... arobot is:

“Arobot ... refers to a physical object that interacts with the physical
environment, either on its own or via a person, to accomplish a task.”
—Me

Exploration of Moving Things in the Home
http://urn.nb.no/URN:NBN:no-77171



http://urn.nb.no/URN:NBN:no-77171

The term robot is difficult to agree on

"We recommend that future investigations should consider the evolving
nature of the concept of a robot in our global culture and perception of
the term which is clearly varying across time.”

—Kessler et al. (2017)

Kessler, T. T., Larios, C., Walker, T., Yerdon, V., & Hancock, P. A. (2017). A Comparison of Trust Measures in Human-Robot
Interaction Scenarios. In P. Savage-Knepshield & J. Chen (Eds.), Advances in Human Factors in Robots and Unmanned Systems
(Vol. 499, pp. 353-364). Springer International Publishing. https://doi.org/10.1007/978-3-319-41959-6 29



Robot’s typically have three actions

Sense: Read data from sensors

Compute: Process data

Act: Do something based
on the data




Human-Robot Interaction follows from an origin in
teleoperation in factories, but has spread to other areas

Search and Rescue

Assistive and educational robotics
Entertainment

Military and police

Space exploration

S R e

Unmanned air vehicles



Robots can play different roles in an interaction

e Supervisor
e Operator
e Mechanic
e Peer

« Bystander
e Mentor




There are several best practices for doing HRI Research...
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Including experts from multiple disciplines

12


https://www.michalluria.com/wp-content/uploads/2015/05/actor-robot.jpg

Creating real systems

Cameras
Eye, neck, jaw motors

NT

speech synthesis
laffect recognition )

corsa | LINUX }A

Speech
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Microphone

Ear, eyebrow, eyelid,
lip motors
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Sam Oode



Video is only available on the CD with the book (yes, a CD!)

Breazeal, C. (2002). Designing Sociable Robots. MIT Press. https://mitpress.mit.edu/books/designing-sociable-robots
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T
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Conducting experiments blending simulation and physical
robofts




Establishing standards and common metrics
—\

Godspeed series:

Carpinella, C. M., Wyman, A. B., Perez, M. A., & Stroessner, S. J. (2017).
The Robotic Social Attributes Scale (RoSAS): Development and Validation.
Proceedings of the 2017 ACM/IEEE International Conference on
Human-Robot Interaction, 254-262.
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http://www.bartneck.de/2008/03/11/the-godspeed-questionnaire-series/
https://doi.org/10.1145/2909824.3020208



https://images.pexels.com/photos/760710/pexels-photo-760710.jpeg?cs=srgb&dl=calendar-composition-january-760710.jpg&fm=jpg

Discussion

How would you define the word “robot”?

A podcast once had a debate over “is a machine gun a robot?” What
do you think? Provide reasons for your decision. How does your
definition above help support your decision?

Is a drone a robot? Why or why not? How does your definition above
help support your decision?

What about chatbots or smart speakers?

18



| wrote a paper to map the landscape of using animation techniques
with HRI




Thomas & Johnston documented the 12 Principles of Animation

Squash and Stretch

Anticipation

Staging

Straight Ahead Action and Pose to Pose
Follow Through and Overlapping Action
Slow In and Slow Out

Arcs

Secondary Action

9. Timing

CEEE A

10. Exaggeration
11. Solid Drawing
12. Appeal



Squash and stretch—objects should squash and stretch, but they
should not lose their shape
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Squash and stretch—objects should squash and stretch, but they
should not lose their shape

https://youtu.be/JxmZyEH4IVI



Anticipation—Major action should be telegraphed

Donald draws back with
raised leg in anticipation
of the dash he will make
out of the scene.




Anticipation: Shimon grew a head for making it easier to collaborate
with multiple musicians

https://youtu.be/jtC_CNPiGe8



Straight Ahead Action and Pose to Pose—Just have action happen or
set up certain poses and interpolate between.




anisaror Les Clark
Mickey's Grand Opera
Squash and streich have
now been combined with
follow through amd over-
lapping action on the

Follow Through and Overlapping
Action—Actions are not performed in
isolation; they lead into each other

59



Slow In and Slow Out— Action is slower at the beginning and the end
of an action



Arcs—Move limbs in arcs as opposed to of straight up-down and left-

right motions
\ QA
e
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Exaggeration—Exaggerated motion makes it easier to read a
character’s emotion

https://youtu.be/CLOgxUWekMU



Solid Drawing— Avoid twins: symmetrical limbs on a character
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Ill present a some work that I've done on animation techniques with
robots
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We can classify movement between robot and human in 4 conditions

Condition Human Robot
1 Local Local
2 Local Global

Global Local

Global Global



Slow in and slow out uses easing curves to specify movement, but
robots control their speed, not their movement

Animation %

Time



Robots movement can be graphed as a velocity profile of velocity over

distance
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Using Calculus, we can take the derivative of an easing curve and use it
to get the velocity
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Applying the derived velocity curves results in a slow in and slow out

appearance
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Discussion: How can one test a robot using an animation principle with
people? Which animation principle would you like to explore more?

https://youtu.be/4RZn15EdMbo



