


ROBOTICS

“In a properly automated and 
educated world, then, machines 
may prove to be the true 
humanizing influence. It may be 
that machines will do the work 
that makes life possible and 
that human beings will do all 
the other things that make life 
pleasant and worthwhile.” 

!

- Isaac Asimov





IDEAS_09
On June 25th and 26th 2014, thirty leaders met at 
Autodesk’s IDEAS Innovation+Design Summit to 
discuss the future of robotics. The participants – an 
energized group of researchers, makers, designers, 
programmers, economists, engineers, and 
entrepreneurs – explored a wide range of topics 
during this two day workshop.  

From robot-assisted surgery to large-
scale, automated construction projects, and 
from space exploration to the state of investment 
in robotics companies, the participants tackled 
the technologies, tools and trends as well as the 
economic, industrial and social implications of a 
world in which robots and humans work side-by-
side. 

The participants – an energized group of researchers, 
makers, designers, programmers, economists, engineers, 
and entrepreneurs – brought many ideas about how 
robots will be used to design and make just about 
anything in the future, the challenges the industry faces, 
and what technology companies may do to address the 
opportunities. 

This visual report contains a breakdown of the key ideas 
and insights presented during the Summit and brief 
descriptions each presenter and their presentations.  

For more information about IDEAS, contact 
ideas@autodesk.com.  

The IDEAS Team

mailto:ideas@autodesk.com


Robots, machines capable of automatically carrying 
out complex tasks, are transforming the way we 
design and make things. Not only have they  
reshaped how cars, airplanes and consumer 
electronics are manufactured, they are augmenting 
the surgeon’s scalpel, directing self-driving cars and 
on the verge of transforming the services industries. 

As robots grow in sophistication and accessibility, 
and as market opportunities broaden, a central 
question emerges for technology companies:  

How can we direct robots to do more  
interesting and important things? 

This question is filled with implications. How will 
robots be designed and programmed? What do we 
want robots to do for us? Who will be using and 
benefiting from robots? And what exactly is a robot 
anyway?  

IDEAS_09 begins to unpack and answer these 
questions. Though not definitive, they point towards 
a new world with fresh opportunities. Without a 
doubt, robots will play larger roles in the way we 
design and make things. 

The Big Idea
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HOW CAN WE DIRECT ROBOTS TO DO MORE INTERESTING & IMPORTANT THINGS

What Obstacles limit Robotics?
INDUSTRY CHALLENGES

• Blind: Low resolution sensors and perceptual processing 
means that Robots can’t see or hear very well. 

• Stupid: Robots lack physical and emotional intelligence. 

• Fat: Robots are physically large. 

• Weak: Robots have a relatively low lifting capability. 

• Slow: Robots are relatively slow. 

• Difficult: Robots are hard to program. 

• Unsafe: Robots can kill people. 

• Unyeilding: Robots are not flexible in their work. 

• High Maintenance: Robots need continual attention. 

• Expensive: Robots have a high capital cost and even higher 
maintenance cost.

• Perceptive: Inexpensive sensors and more integrated 
programming will equip robots with better perception. 

• Intelligent: Emergent algorithms and group behaviour will 
augment robot intelligence, responding to human emotion. 

• Slim: New materials and form factors will drive miniaturization. 

• Strong: Fluid actuators will increase strength and precision. 

• Fast: Increased processors will increase responsiveness.  

• Easy: New paradigms will simplify programming. 

• Safe: Intelligence and soft bodies will make robots safer. 

• Flexible: Machine learning will make robots smarter. 

• Self-Maintaining: Robots will fix themselves. 

• Cheap: Robeconomics will drive the cost of robots down.

INDUSTRY OPPORTUNITIES



HOW CAN WE DIRECT ROBOTS TO DO MORE INTERESTING & IMPORTANT THINGS

How Might we Address Robotics?

• Mechanical Approach: Much of robotics uses an approach 
predicated on solid machines, extending the concept of a 
smart locomotive engine. This metaphor has inherent 
limitations and biases. 

• Human Centric: Many robotic designs aim to mimic the human 
form and actions. 

• Engineering Approach: Many robot designs are built from 
only an optimization mindset.

• Biological Approach: We can use cues from biology to better 
program robots, building on our understanding of how do 
animals and humans learn? 

• Alternative Biological Forms: Robots can be designed to 
mimic a wide range of biological forms. 

• Innovation Approach: Robots can be designed in response to 
a problem as well as search for applications.

INDUSTRY CHALLENGES INDUSTRY OPPORTUNITIES



HOW CAN WE DIRECT ROBOTS TO DO MORE INTERESTING & IMPORTANT THINGS

Who will create, program and use robots?

• Professionals: Robots must be programmed by high cost 
professionals, typically at $200k year. 

• Affluent: Robots are accessible to highly capitalized 
organizations in mechanized industries. 

• Skills for Designing, Building and Using: There are limited 
curricula for designers to create robots. 

• Male: There is a bias for robots to be designed, programmed, 
manipulated by men.

• Ease of Use: Simpler user-interfaces, more intelligent design 
and better tools will enable non-specialists to program robots. 

• Democratized: Educational tools will enable a wider range of 
people to understand and use robots. 

• New Skills: There is an opportunity to develop new skills to 
work with, design and construct robots. This can occur at all 
levels from grade school to hobbits to professional. 

• New Education and Mindsets: Understanding the breadth of 
capabilities diverse teams bring to solutions improves the net 
outcome.

INDUSTRY CHALLENGES INDUSTRY OPPORTUNITIES



HOW CAN WE DIRECT ROBOTS TO DO MORE INTERESTING & IMPORTANT THINGS

What are the means of manipulation?

• Low-Level Software: Of the 30 major robot suppliers, each 
has its own low level language and it not interchangeable with 
others. 

• Mid-Level Software: There is no middleware or platform for 
application robot behaviour. 

• High-Level Software: There are few robotic tools that direct 
complex decision-making and emotional or empathetic 
computing.   

• Low Robot Accuracy: Robots currently are imprecise in their 
movements. 

• Robot Hostile Environments: Most physical environments are 
not friendly to robots.

• Low-Level Software: Is there a possibility to open the API of 
manufacturers to improve the coordination and precision of 
manipulation. 

• Mid-Level Software: Create a middleware solution of 
behavioural applications. This app store would allow different 
robots to embody higher-order sensing-understanding-acting 
behaviours from cleaning to serving to building.  

• High-Level Software: Complex decision-making, personality 
and higher order emotional computation will make robots 
much more accepted and useful many industries, especially 
the service industry. Cloud computing and swarming 
behaviour are rick with possbility.  

• Robot Friendly Environments: There is a potential to design 
robot / environmental systems to create more comprehensive 
solutions. What changes to the environment will make them 
easier to control.

INDUSTRY CHALLENGES INDUSTRY OPPORTUNITIES



HOW CAN WE DIRECT ROBOTS TO DO MORE INTERESTING & IMPORTANT THINGS

What exactly is a robot?

• Unclear Mental Models: There are different conceptions of 
what a robot is. Many roboticists have almost religious debates 
on the topic. 

• Appropriate Taxonomies: Many robots are designed with 
inappropriate form factors.

• Develop a Shared Definition and Taxonomy of Robots: Create 
a community where better definitions and definitions of robots 
are described, with appropriate tools to design them. 

• Explore New Robotic Taxonomies: Metaphor of what a robots. 
Form factor of what a robot shapes. 

• Shapes: Usually in biological form include human (bipedal), 
quadraped, arm, hand, snake, fish, bird, car, … 

• Function: Helper, Worker, Companion, … 

• Size: Small, medium, large …

INDUSTRY CHALLENGES INDUSTRY OPPORTUNITIES



HOW CAN WE DIRECT ROBOTS TO DO MORE INTERESTING & IMPORTANT THINGS

What actions can robots perform?

• Low Level Work: Robots can do the work of Repetitive, 
dangerous or unpleasant. 

• Mid-Level Skills: Manufacturing. 

• High Level Work: Augment Higher level skills Surgery 

!

• Address Low Level Work: Robots can be designed to perform 
dangerous and unpleasant work of all types. 

• Address Mid-Level Work: Robots can be designed to perform 
the work of manufacturing. 

• Address High-Level Work: Robots can continue to enhance 
specialize skills and capabilities, from surgical to aerospace to 
mining. 

• Impossible and Unimaginable Work: Robots have the 
potential to do work which is currently well-beyond the 
capabilities of human beings because of size, speed or 
tolerance of extreme environments.

INDUSTRY CHALLENGES INDUSTRY OPPORTUNITIES



HOW CAN WE DIRECT ROBOTS TO DO MORE INTERESTING & IMPORTANT THINGS

What is the impact of the robot revolution?

• Poor General Performance Robots: While specific functions 
(manufacturing, vacuum cleaning) are effective, general 
purpose robots perform poorly. 

• Limited to Solo Devices: Most robots are designed to operate 
by themselves taking little advantage of social, mobile, cloud-
based technologies.

• Good General Performance Robots: With the development of 
app stores, cloud based interchange learning, there is the 
possibility to create better quality general purpose robots. 

• Networked Devices.: The future of robotics seems to lie in a 
combination of harnessing big data, improved computing 
power, and inclusion of robots into the internet of things.

INDUSTRY CHALLENGES INDUSTRY OPPORTUNITIES



HOW CAN WE DIRECT ROBOTS TO DO MORE INTERESTING & IMPORTANT THINGS

How will Robotics affect industry and society?

• Human Labor: As robots do and make more things, they will 
displace human labour creating a new class of unemployed. 

• Limited Applications: Currently, robots do relatively few 
things in non-technical industries. 

• Training: As robots perform better, there are new 
opportunities for labour to retool and program these devices. 

• Broad Robotic Applications: As robots grow in sophistication, 
they will increase the range and scope of their work 

• Sharing information 
• Learning through building 
• Tangible learning 
• Watching the elderly 
• Farming 
• Gardening 
• Music 
• Culture 
• Learning from Failure 
• Exploring (where no human has gone before)

INDUSTRY CHALLENGES INDUSTRY OPPORTUNITIES



HOW CAN WE DIRECT ROBOTS TO DO MORE INTERESTING & IMPORTANT THINGS

What tools and processes are emerging?

• Robots are crude and have limited impact: Though powerful 
in the world of manufacturing, Robots are still emergent.

• Do more Positive Things: How might robots do things that will 
benefit humanity, children, the world of work and pleasure? 

• Will Robots do Negative Things: The potential for robotic 
harm also exists. Will be have robots as armies? Robots as 
slaves? Robots in Satanic Mills? How might robots be used in 
the 3rd world?

INDUSTRY CHALLENGES INDUSTRY OPPORTUNITIES



CAN 
What are the extremes of possibilities? 
Explore who will use robots and where they will be used.

DIRECT 
What are the means of manipulation? 
Determine how software will manage the behavior of robots

HOW 
What Tools and Processes are used to build robots and robotic systems? 
Identify methodologies for designing robots as well as designing with them.

ROBOTS 
What is a robot? Mechanical? Biological? Digital? 
Establish the ecosystem of robots, large and small, simple and complex.

WE 
Who will use and create robots? 
Explore the access to these next generation tools.

TO DO MORE INTERESTING AND IMPORTANT THINGS 
What kinds of activities? What is the impact of the robot revolution? 
Identify their future uses and benefits.

MORE EFFECTIVELY 
What will grow the industry? Address the Industry Challenges? 
Distinguish blocks and drivers that shape the industry.

THE KEY QUESTIONS …

• Robots are evolving to be more social, mobile and cloud-based 
• They have the opportunity to become more autonomous 
• The diversity of robots is increasing rapidly into many markets

• Sensors are becoming better and less expensive 
• Actuators and manipulators will require less 
• Simulators

• Robot creation is a complex undertaking with few dedicated tools 
• Because of the diversity of robots, no single design methodology exists. 
• Most robots are controlled by primitive low-level scripting tools.

• Robots have five parts: Brain, Power, Manipulators, Actuators, Sensors 
• Robots take various Form Factors: Human, Arm, new are emerging 
• Taxonomy of Robots is massive with endless permutations

• Manufacturers have been using robotics successfully for decades 
• Robotic investment is addressing eight key growing markets  
• Access to robotics is becoming democratized but has gender 

• Robots will Augment Human Performance especially in medicine 
• Do things not interesting for Humans 
• Internet of Things

• Stupid, Weak, Unemotional 
• Make programming easier. 
• Make the hardware more accessible.

SOME PRELIMINARY ANSWERS …
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PRESENTATIONS



01_Tom Wujec

Tom Wujec opened the IDEAS presentations by allowing one robot 
in particular - Siri’s male counterpart - to speak for itself, playfully 
introducing in rhyme all of the ways in which robots have already 
made themselves at home in the seas, skies, and even in our 
homes.  

He proceeded through a word-by-word breakdown of the summit’s 
core question, challenging participants to reflect on all 
assumptions embedded within our current thinking about robots, 
and to explore how we might want to change or evolve that 
thinking in the future.

“How can we direct robots to 
do more interesting things?”

Autodesk Fellow

Key Questions about Robots











WELCOME AND INTRODUCTION
Jonathan Knowles 
Director of Strategic Initiatives at Autodesk, 
welcomed the participants to IDEAS.

Tom Wujec 
Autodesk Fellow, acted as the facilitator, 
leading the group through the discussions.





02_Renee DiResta

Seen from the perspective of the potential investor, this 
presentation defined what a ‘robot’ is and offered a timeline of 
modern robotics, tracing an evolutionary path from 2002’s Roomba 
to 2014’s Festo Robotic Kangaroo (that recharges its batteries 
through its own hops).  

Approximately 350 companies define the modern robotics space, 
existing across fields as diverse as consumer systems, surgical 
solutions, interactive haptic systems, industrial robotic systems, 
biotech/pharma solutions, inventory management, robotic 
components and unmanned vehicles. 

“I’m interested in hardware.”

O'Reilly AlphaTech Ventures

The Economics of Robotics













02_Roger Chen

Questioning whether robotics should be defined by hardware or 
software, Roger made a case for the main purpose of robots should 
be to free up mind space, reducing cognitive load and allowing 
humans to think at higher levels of interaction.  

Recognizing that robotics will displace some labor in the near 
future, the real concern is how humans will survive the frequency 
and velocity of the technology shocks that will come from the 
proliferation of robots in the work force.

“I’m interested in machine intelligence.”

O'Reilly AlphaTech Ventures

What is Robotics?





04_Tessa Lau

Tessa delivered a wide-ranging presentation that focused on 
human/robot interactions in terms of scope and scale and raised 
several wicked challenges preventing robots to enter into 
mainstream business. 

These include understanding the particular tasks we want robots to 
do for (or with) us, how these tasks differ on the individual user or 
environment and whether or not robots should be programmed 
with learning or programmed to learn. She believes there is 
opportunity is for a library of robotic behaviors, establishing a 
common or standard set of human/robot interactions.

“As a self-styled robot whisperer, I am interested 
in usable human-robot interaction.”

Savioke

Human / Robot Interaction













05_Brian David Johnson

Joining via telepresence, Brian introduced Jimmy, an open source 
robot, created to challenge assumptions around modern robotics 
needing to be big, complicated and controlled by large 
corporations or educational institutions.  

Developed out of a new robot manifesto, Jimmy embodies the 
principles that robots should be easy to build and simple to 
understand, should be social (able to act and interact with other 
robots, humans and technology), should be constantly iterated 
upon and available to the general public.

Intel

The 21st Century Robot Project









06_Saul Griffith

Deeply critical of the promise of robotics as a cure all for modern 
industry’s desire to become more efficient, Saul identified robots as 
“blind, stupid, fat, weak, slow, difficult and unyielding.”  

Saul shoed how these shortcomings could be addressed by 
Pneubots, soft skinned robots powered by compressed air and 
based around how human body controls its muscles. Pneubots 
solve two major issues that plague modern robotics – that robots 
are deeply energy inefficient when compared to a human worker 
and that the weight of the robot itself often limits their mobility 
and increases the risk to the humans who interact with them.

“Robots are blind, stupid, fat, weak, 
slow, difficult, and unyielding.”

OtherLab

Moving from Solid to Soft







07_Maurice Conti and David Thomasson 

Maurice and David are members of Autodesk and presented how 
the Office of the Chief Technology Officer (OCTO) are fostering 
research, insight, strategy and innovation into the field of robotics. 
Creating experiments, prototypes, communities and partnerships, 
they identified Autodesk as a software company not leading the 
charge on robotics, but seeking strategic path. This presentation 
also served to announce the soft launch of Autodesk’s Pier 9 
robotics lab – a facility devoted to understanding in real time what 
challenges people experience working in the modern robot 
landscape so that they can better create software for future 
customers.

“I for one welcome our robot overlords.” 
 

“Creative collaborations between humans and robots.”

Autodesk

Autodesk and Robotics







08_Mitchell Joachim

Multi-disciplinary design thinking can solve large-scale problems. 
Terreform One imagines their work as public propaganda – based 
in art and science – exploring waste management and urban 
construction.  

Promoting a paradigm shift from growing rather than building, 
Joachim suggested that whole ecology design and the use of 
biocomposite systems will create new processes and practices and 
bring patience back to human advancement.

“I’m interested in robots helping 
to deal with refuse in cities.”

Terreform ONE

Making the Very Large

































08_Tim Geurtjens

Joris Laarman Lab explores topology optimization and additive 
manufacturing for the creation of high-end, bespoke furniture/ 
Geurtjens is frustrated at being unable to 3D print at human scales.  
They developed the MX3D – a multi-axis, versatile robotic 3D 
printer that produces intricate geometrical, scaffold-free 
construction in resin and metal. Complicated robotics requires the 
development of equally complex software.

“I believe that it’s time that 
robots became smart.”

Joris Laarman Lab

Robot-Guided 3D Printing













09_Andra Keay

Challenging the male-centric status quo in modern robotics, Keay 
claims the future is here, but is not evenly distributed. Accusing 
robotics of suffering from leaky pipeline syndrome, questions 
around how feminism might influence the field, and why young 
girls seem to get ‘turned off’ of the electronic or robotic industry 
were raised. Tying struggles in technological innovation to current 
notions about emotional vs. rational thinking, Keay suggests that 
the emerging fields surrounding robotics will require new 
approaches and thus new understandings about human social 
dynamics.

“How can robots help us explore 
what it means to be human?”

Silicon Valley Robotics

Emerging Trends in the Workplace







10_Simon DiMaio

Robotics are instrumental across a wild field of modern medicine – 
including radiotherapy robotics, robotic assistants, image guided 
robots, imaging robots and tele-robotics. While great strides have 
been made in how robotic telemanipulation have augmented and 
enhanced the surgeon’s ability to minimize collateral damage, 
scarring and post-op side effects, there are equally complex 
challenges in terms of regulation, litigation and costs. Surgeons are 
not necessarily responding well to the techno-based training that 
working alongside modern robots require.

“How can we use robots to make 
humans into superhumans?”

Intuitive Surgical

Robotics for Medicine









11_Ken Goldberg

Goldberg focused on the potential power of the cloud to shape the 
future of robotics. He asked pointed questions about how data 
should and could be sent to robots across a network. Citing 
companies who already excel in networked operations – including 
Google and Amazon – he wondered if robots could learn from 
human actions and subsequently teach each other. The future of 
robotics seems to lie in a combination of harnessing big data, 
improved computing power, and inclusion of robots into the 
internet of things.

“How will the cloud change robotics?”

UC Berkeley

Academic Research in Robotics



















11_ Jeff Kramer

Kramer identified five major challenges in manufacturing: sensing, 
perception, integration, control and cost. Of these, sensor 
innovation is perhaps the most important to pursue, as it is often 
the robot’s ability to sense that bottleneck design and 
implementation. In terms of how robotics affects the work itself, 
the value of robots is not their speed but their accuracy. Dynamic, 
autonomous, multi-purpose robot are a dream until human workers 
can be more flexible.

“I’m interested in autonomous 
systems and robotics.”

MTD Products

Challenges in Creating Next-Gen Robotics

















11_Chad Sweet

How might innovations in cell phone technology make better 
robots. Smart phones offer robotics developers high bandwidth 
processing, 10 sensors in most models as well as always-on context 
awareness. These factors help deal with the challenges modern 
robotics face in terms of helping them understand the world 
around them, in terms of cost (expensive 3D sensors), autonomous 
behavior (complex CPUs and NPUs) and actuation (the need for 
general purpose, time sensitive applications).

“I’m interested in intelligence 
in robotic systems.”

Qualcomm

Areas of Research and Investigation









11_Scott Cohen

Cohen’s cast light on the value of cross-pollination between the 
maker movement and modern robotics. He illustrated how physical 
spaces can be created to allow for innovation and exploration into 
making better robots. Is it possible, he asked, to harness the 
inventive process of hardware communities by providing people 
with the tools and space necessary to actualize ideas? Seeking to 
invite serendipity, Cohen is in the process of creating a 
multidisciplinary co-working and fabrication space in New York 
where designers, engineers and entrepreneurs innovate and grow 
businesses under one roof.

“I’m interested in creating surprising 
adjacencies between humans and robots.”

New Lab

Industry Makers











12_Franck Messmer

Throughout his presentation, Messmer, co-founder of DelCam 
(recently acquired by Autodesk) sought to promote the use of 
robotics for the creation and manufacture of things. Citing robots 
as cost-effective and versatile, the use of robots to mill parts for 
everything from construction to shoemaking to metal work, he 
identified that machines and robots are not, and should not be 
perceived as competitors. Cautioning against too much optimism, 
Messner identified common robot related problems that still 
pervade the industry. These include deviation from nominal 
kinematics, issues with compliance and joint errors.

“I’m interested in manufacturing an 
industrial robotic revolution.”

Delcam

Robotic Revolutions in Manufacturing













13_Marc Freese

Presenting on how virtual simulations might help designers and 
operators gain useful data on robotic accuracy, Freese posited that 
those working in the field need to change how they think about the 
value of simulations and understand that this will require a shift 
from robot-centric approach to an environment-centric one. IHe 
identified how simulations reduce cost and time spent on planning 
as well as increase safety and flexibility and allow for exploration 
into scenarios or solutions which are impossible to test in real time. 
Promoting the need for an consistently updated behaviour library 
in order to meet the variety of needs of the programmers, the 
software has been given to education institutions in order to 
expand research into what it is capable of. 

“How smart do we actually 
want robots to be?”

Coppelia Robotics

Changes in Industrial Robotics





14_Russell Loveridge

Informed by both the Swiss mentality of precision and design, and 
the larger research project into digital fabrication, Loveridge 
explored how to use robots to build additively with actual building 
materials on a large scale. The NCCR, comprised of designers, 
technologists and architects, seeks to create new innovations in the 
realization and utilization of construction robots for building 
erection, renovations and repairs. Loveridge and team imagine that 
advances in sensor technology will allow robots to exist on-side 
and alongside human beings.

“I’m interested in robots joining architecture 
in the digital age.”

NCCR Digital Fabrication

Challenges in the Building Industry















15_Nadya Peek

Seeking ways to the allow the maker-side of robotic more 
accessible and available to non-specialists, Peek and others at the 
MIT Center for Bits and Atoms created Pop-Fab – a portable 3D 
printing and milling machine. Admittedly more machine-builder 
than roboticist, her desire to decompose machines into simple 
motions that can be translated across platforms offers insight into 
robots from top to bottom, including how applications and 
interfaces, control systems, sensors, actuators and mechanical 
systems might be made simpler, cheaper and less cumbersome to 
learn and use. 

“I’m interested in object-oriented hardware 
meeting object-oriented software.”

MIT Center for Bits and Atoms

Makers and Consumers









16_Terry Fong

Positioning NASA’s current space exploration strategy as deeply 
invested in robotics and co-human and robot interaction, Fong 
asked how robots might be used to improve and enhance human 
experiences and experiments before, during, and after a mission. 
Robots are being imagined as improving the upcoming mission to 
the moon, augmenting initial planning, executing a preliminary site 
visit, updating and upgrading materials once on the lunar surface, 
and continuing work after their human counterparts have left. As 
well, NASA is exploring remote rover operation on Mars through 
human controllers in orbit. 

“I’m interested in building effective and fluid 
human-robot teams.”

NASA Ames Research Center

Moonshot Thinking







IDEAS_09 
ROBOT DESIGN CHALLENGE

For a creative and playful break in between the 
first and second series of IDEAS presentations, 
participants constructed and battled robots in 
teams, getting a hands-on experience with some 
of the issues and opportunities that had 
surfaced during the day.







IDEAS_09 
DINNER AT AUTODESK PIER 9

To conclude the first day of the IDEAS summit, 
participants joined Autodesk CTO Jeff Kowalski 
across the street from the Autodesk Gallery for 
a tour of Pier 9, the company’s cutting-edge 
design and manufacturing workshop in 
downtown San Francisco. 
!

Even dinner was manufactured on-site.







IDEAS_09 
FRAMING THE BIG QUESTIONS



Tom Wujec clustered the stickies and 
questions that had emerged in response to 
participant presentations. 

Out of these clusters came 5 major themes 
that the group felt important to answering 
the question of how we direct robots to do 
more interesting and important things. 

Participants were broken off into groups — 
each group working to unpack the thematic 
area they had chosen, separating relevant 
questions and possible answers that had 
emerged during the summit.



TEAM_01 
HUMAN-ROBOT RELATIONS



TEAM 01: Human-Robot Relations



TEAM 01: Human-Robot Relations



TEAM 01: Human-Robot Relations
How can robots impact societal systems?

Employment / Work
Population
Economies
Resources

Who are the decision-makers about robots?

How can we democratize robots?
Interaction / Collaboration
Development
Control
Ownership of Robots/Data

Diverse Cultures
Financing (New Models?)

Liability

Who are the stakeholders? Who benefits?



TEAM 01: Human-Robot Relations
Who / What IS a Robot?

Person

Tool / Machine

Animal

What / who can THEY own?

What should Robots DO?
What are they good at / for?
What can THEY do 
better than people?

What can WE do 
better than robots?

How can we integrate robots into our lives?
Happiness
Sex

Companionship
Privacy



TEAM 01: Human-Robot Relations
“What If” Questions

What if robot consumers / users could make 
money out of sharing their robots?

What if we could automatically send/produce 
robot parts on demand, anywhere?

What if workers could afford portable 
robotics tools for freelance work?

What if factories could become reconfigurable?



TEAM_02 
ROBOT FUNCTION + TECHNOLOGY
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TEAM 02: Robot Function and Tech

How do we bring simulation and 
reality closer together?

How do we create common 
frameworks / languages for robot 
development?

What would a robot-friendly 
environment look like?



TEAM 02: Robot Function and Tech
How can we eliminate / 

minimize differences between 
simulated and real robots?

How to stimulate advances in 
simulation and virtualization?

How do we improve 
robot accuracy?

How to connect / map robot 
accuracy to task accuracy? 
(And by what measures?)

What technology (libraries, 
code, tools - open source or 

closed) currently exists?

What still needs to be created?

How to encourage 
standards in software and 

machine definition?

Does it make sense to have a 
common task language?

Does it make sense to think of 
common performance metrics?



TEAM 02: Robot Function and Tech

How to promote 
development of more 
robot-friendly 
environments?

What changes to 
the environment 
will make robots 
easier to control?

Are we going in the wrong 
direction trying to build 
better models / robots?

What teaching paradigms 
are useful / usable?

Demonstration? Control?

Should we use cues from 
biology to better program 
robots? How do animals 
and humans learn?

How to encourage 
development of more 
intuitive controls?



TEAM_03 
INDUSTRY + MAKING THINGS
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TEAM 03: Industry and Making Things

Are Robots Tools?

How are they different 
from machines?

Customized output?

Lego-ization of Manufacturing

Can we conceive of production as 
something other than sequential 
additive assembly?



TEAM 03: Industry and Making Things

How do Robots “Scale?”

Tiny

Individuals

Instruction-driven

Autonomous

HUGE

SWARMS

STRATEGIC

COLLABORATIVE

ROBOTIC SPECTRA



TEAM_04 
EDUCATION AND ROBOTS
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TEAM 04: Education and Robots

Robots = Tools for…

• Exploring (where no human has gone before) 
• Sharing information 
• Learning through building 
• Tangible learning 
• Watching the elderly 
• Farming 
• Gardening 
• Music 
• Culture 
• Learning from Failure



TEAM 04: Education and Robots

Is there a DARK SIDE to Robots?
• Robots as Armies 
• Robots as Slaves 
• Robots in/as Satanic Mills 
• Robots in the 3rd world

Robots as Toys for Learning
What skills will be needed that 
we don’t yet have or teach?

For working with robots
For designing and making robots



TEAM_05 
CLASSIFICATION + APPLICATION



TEAM 05: Classification + Application



TEAM 05: Classification + Application



TEAM 05: Classification + Application



TEAM 05: Classification + Application



TEAM 05: Classification + Application

What are the REAL metrics?

Who do the robots serve?

Who are you designing for?

Should robots be human-centric?

Not cost, or strength… but Quality

Should robots be designed in response to a 
problem, or in search of applications?

BIG QUESTIONS AND SPECULATIONS



A VISIT TO OTHERLAB

Following the conclusion of the IDEAS summit, 
participants enjoyed a visit to OtherLab!, the 
San Francisco headquarters of Saul Griffith and 
his myriad of startup companies connected to 
robotics and sustainable energy.






