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How can we design movement in robots to work creatively with humans?

Human teams are most creative when diversity of human talent and
personality strengths come together. How can we design robotic
movement for creative practice? At the Creative Computing Institute, we
work at the intersection of creativity and technology. Together with DLX
Design Lab we explored ways of designing robotic movement for creative
practice. This capsule-exhibition and design research book takes you on
that journey of exploration.

You will explore hands-on the co-design process and tools that
roboticists and designers used to design robotic movement for creative
practice and to explore movement creatively. Play hands-on with the
prototypes, exchange business cards with Dr. Meicy, explore how a rope
can act with sophisticated robotic movements and be inspired to think
of robots as one with our environment, in a prototype that reinvents the
definition of “aquatic” robot.

We hope you will get creative inspiration for your work and connect with
us in Creative Robotic research.
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PROJ 3

The research started with Dr. Vali Lalioti’s previous visit to
explore why robots are more easily accepted in Japanese
society. She researched the differences in robotic design
between Japan and the UK and what we can learn from
these to design robots that engage and work creatively with
humans.

Robots in Japan are seen as “guardian angels, an alter-ego”,
in a way there are part of human personality, while in the
west they are a technology, a function often portrayed as
threatening to humans in our science-fiction, in comparison
for example to Japanese manga robots, like Atom-boy and
Doraemon.

In the first workshop, we explored robotic personality in
form and function. In this follow up we set our challenge to
explore and design robotic movement. Our hypothesis was
that by looking at how movement conveys personality, teams
can co-design a variety of robotic movements for creative
human-robot interactions.
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Photographs from the previous workshop session held in 2019. In this session, participants explored the acceptance of robots in Japan.



Preparation

The preparation involved an exploration of robotics in Japan, with visits to research labs, social robotics projects and industry. The visits
included robotics labs at University of Tokyo such as Yamanaka Lab, Yamakawa Lab, Nagai Lab, Asama Lab, Inami Lab and the Ishiguro

Lab at ATR, start-ups and robotics companies, such as HarvestX, OryLab inc, Prototype Inc, Yakai Engineering Inc and industrial robotics
companies such as Mujin Inc, as well as exhibitions and places where robotics are integrated into society, such as the Avatar Cafe in Tokyo,
the robotic buddhist priest in Kyoto, the “Protolog: Archetypes of Prof. Yamanaka’'s work” and the Miraikan “You and Robot: what is it to
be Human” exhibitions. These visits provided the background research to fine-tune the workshop structure to the Japanese robotics
ecosystem and to invite a diverse group of roboticists and designers to the workshop.

We went through several iterations of the workshop structure, with the team at DLX Design Lab, Prof. Miles Pennington, Alisa Koegel,

and Shota Kiuchi. The challenge was:: a) show the significance of robotic movement on how we perceive robots, b) connect movement to
personality and c) provide participants with ways to prototype robotic movement. We designed the tools and structure including, research
materials, videos and photos and the points at which these were collected during the workshop.
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Day Breakdown
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Introductions on the workshop, CCl and today’s session

1 | Inspiring Robots: show + tell (participant’s homework)

2 | Invoking Movement: describing movement behaviors

3 | Personality Cards: identifying ourselves

Designing the personality of your robot

Presentation on movement inspiration

4 | Movement Cards: matching robot personalities to motion

Presentation on how to rapid prototype movement

Prototyping time

Documentation and presentations of the robots

Reflections and feedback



Set-Up

The layout of the room was important to suit a variety of activities planned for the workshop. We set out 4 tables, with space at the front
of the presentation screen to fit 20 participants in a circle. Tables were put on a diagonal arrangement, to provide movement in the room
through asymmetry. The back wall had a row of tables with materials already laid out. Each table was prepared with one black board in the
middle, a set of post-its, felt-markers, a small box with a motor and 3D printed components, a set of Innovation Colour Cards and a set of
Movement Cards. They also had a set of coloured dots, with each table assigned one colour out of green, red, blue and yellow, the colours
of the Innovation cards.

Presentation Screen

Photography
Set-Up

Prototyping Tools & Materials
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Workshop Session

We had 20 participants, with a balanced number of roboticists and
designers and a good female/male ratio. Participants were grouped
in teams in advance, to balance a good mix of skill sets, gender and
language across the four teams. There was also a mix of international
and Japanese participants and we provided translations as needed.
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Keep an open and
curious mindset




Inspiring Robot

Participants were asked to share the robot they find most
inspiring to work with and why. This was done in a circle standing
at the front of the room, and provided a first indication of how
participants perceive movement in robots and why they feel it is
significant in working creatively together with robots. There was
a broad range of robots, including robotic arms, social robots and
science-fiction and manga characters, all positive examples, apart
from one UK TV-series alien/robotic character.
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Invoking Movement

This exercise was crucial in demonstrating the significance or
robotic movement in the way we perceive robots. Dr. Vali Lalioti,
shared three videos and asked participants to write on a post-it
the first word that comes to mind following each video. These
words were collected on different parts of the black board in the
middle of each table.

The first video was of Boston Dynamics Spot robot, opening

a closed door for another robot to walk through and to follow
through afterwards. The second was a recent prototype of one of
Prof. Yamanaka students inspired by the skeleton movement of a
dog. The last video was of the Boston Dynamics Spot robot, this
time dancing a familiar pop-song. Participants were asked after
each video to write on a post-it the first word that comes to mind
after watching the video and these were collected on different
parts of the black board in the middle of each table.

Boston Dynamics

Left: Showcase video of Spots capabilities (opening a door by turning the doorknowb); Center: Shunji Yamanaka's dog movement mechanism; Right: Spot dancing to music
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Boston Dynamics
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@ Personality Cards

The Innovation Colours™ and the accompanied RethinkAl™ app,
designed by Dr. Vali Lalioti, to help teams become more creative. They
are bringing together design thinking, creative leadership theory, and
latest neuroscience research on creativity. Each card has a word in
English and Japanese that represents a human strength (e.g. creative,
analytical, empathetic, structured). The cards are used to design the
robot’s personality and strengths as if they were part of a human
team. We started with a warm-up game to familiarise participants
with the cards and for participants to get to know each other and
start working together. They then designed the personality of their
robot by choosing a maximum of 5 strengths that they want their
robot to have to work creatively with their team.
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Movement Cards
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The movement cards helped participants think about robotic movements and connect them to the personality of their robot. One side of
the cards showed a category of movement. The other showed 5-6 examples of movements under this category, in English, Japanese and
with icons. This gave participants approximately 35 movements to get started. There were 6 categories: greeting, tactile, spatial, balance,
travel and mechanical, which provided a wide enough range to act as a springboard. Groups were encouraged to think how the robot’s
characteristics could be embodied through these movements. Groups were free to select as few or as many and even come up with other
movements that they felt would best represent their robot.
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Crafting Probes MAK

-~ -

We prepared the following 3 examples to help participants express and build the movement
of their robots, and provided a wide selection of creative materials for rapid prototyping.

1. Movement by Humans: Transparent strings to operate their robot like a marionette «
2. Movement by GlIFs: iPads to document, create GlFs and make stop motion animations
3. Movement by Motor: Motors & gearboxes to make self-propelled prototypes

These Making Movement probes were designed by Shota Kiuchi.
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Dr. MeiCy Movement by Motor @ UTP UTS

1. Exchange business cards with Dr. Meicy - get theirs and put your business card in
their hands

2. Help Dr. Meicy - put your card in the box next to him and put a new Innovation
Colours™ card in their hands for the next guest

3. Dr. Meicy’s personality is proficient, cooperative, instinctive, systematic and
practical and the chosen movements are distribute, bow, back-and-forth

You may reach out to guests and exchange your Innovation Colours™ card with others
if you wish, as participants did during the workshop.







he Rope Movement by GIF

1. The Rope’s personality is harmonising, adaptable, disciplined, data-
driven and loyal and the chosen movements were gather, push-pull
and inflate, stroke, step, bow, speak.

2. The Rope is moving to collect and harmonise a space, it displays
adaptability through gathering movements and push-pull to collect all
data/objects through stroke and step animation.






he Creature Movement by Humans

1. The Creature was designed to be loyal, inspiring, original, persevering and rational

2. Its movements are controlled by humans through invisible strings to reflect a variety of
movements including split, hold, step, jump, swing, rotation, speak, shake, click-lock, twist.

The Creature can itself be a way of studying different robotic movements before these are
put into robotic prototypes. Therefore, this can become part of the Design Research Toolkit
for designing robots with personality.
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AquatiC whatis Robot?
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This robot was designed to be original, sensitive, data-driven, | L v
sceptical and idealistic

2. The team researched a variety of robotic movement including,
stroke, touch, scattenr, gather, break, smile, grow, inflate, shrink, jump,
swing and twist and added their own movements shake, sound,
isolation, stress-distress.

3. They have designed the scatter and disperse movement in a very
original prototype that reflected not only on the scattering of the
robotic materials, but also on the water movement itself, in a way
redefining an “aquatic” robot to include the water as part of the
robotic system.







Prologue: Loyal

Inspired by The Creature, Shota Kiuchi, Design Engineer and DLX Design Lab maker,
created a more refined prototype. He was inspired by nature and daruma dolls and
robotic movement that responds to humans.

Loyal, this final robotic prototype, is just the beginning of a deepening collaboration
and research exploration along the theme of Robots with personality by Dr. Vali
Lalioti and DLX Design Lab. Prologue, therefore, from the Greek word mpdéAoyog
pro="before” and logos-"saying” as an introduction and an act that leads to many
others!

This is just the beginning of our collaborative design research journey and we look
forward to deepening our collaborations between IIS, DLX Design Lab and the
Creative Computing Institute.

SHOTA add image(s) here
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The Personality &
Movement Toolkit

We like to thank our participants for
bringing their curiosity, talent and
creativity to this co-design research
workshop. We like to close with
some of their words:

REFLECTIC

“It was my first time creating something physical so | learned a vast amount of new ways to
create a movement out of materials that are static.”
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“It was interesting to arrange the personality of robots and make movement prototype based
on the personality. At first | felt strange to adjust personality to robots, but in a moment, |
rethink it was important process in order to perceive new type of robots.”
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“The process of involving personality into a robot was interesting, It was also introducing how
a movement is representing a certain personality.”
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“From the cards activity it was nice opportunity to see myself and others and see the
difference in strengths.”
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“The process of using versions of adjectives to explore and find new types of robots was
most useful.”
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The Movement Making Toolkit

“| tend to think too much about technical things, which
could limit my ideas. Robots could be natural, cooperative,
smooth, not so accurate but work fine, just like humans.”
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“A way to choose materials and make something in a
short time, | discovered that even a rope can behave like a
sophisticated robot.”
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“| was impressed by the breathing, woven soft robotic
example. Even if it has no connection (personality) to
living things, its movement makes me think that a simple
characteristic has power to make me like that is quite an
improvise things to me”
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“Samples shown by Shota was inspiring, discussing about
traits of robots was very stimulating and made me think about
it more deeply.”
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Overall

“‘Emotional: | felt that the similarity of motion to the creatures that we
know influences our understanding/ recognising of the humanity.”
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“The concept of robot & robotics is more flexible than | have thought.
We can just regard robot as a single mechanics, but we can also
regard it as design of space including where the robot is working and
the context why the robot is needed.”
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“If I had to make a workshop like today, | might set “Mobility with
Personality” as workshop’s theme, it would be interesting.”
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For any inquiries regarding this work, please get in touch with
v.lalioti@arts.ac.uk
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