PHYS 19X

From cognition to control: Fundamental
research continues to advance cooperative
robots

November 20 2014

A sample experimental setup for human-robot object handoffs. Each experiment
tested 30 randomly ordered handoffs, of which 10 each were generated using the
constant, relative and personal schemes. The pose of the human test subject's
torso was measured at the moment of the handoff using the eight motion capture
markers on the chest and back. Credit: Aaron Bestick, UC Berkeley

From disaster recovery to caring for the elderly in the home, scientists
and engineers are developing robots that can handle critical tasks in close
proximity to humans, safely and with greater resilience than previous
generations of intelligent machines.

Today the National Science Foundation (NSF), in partnership with the

1/5



PHYS 19X

National Institutes of Health, U.S. Department of Agriculture and NASA
announced $31.5 million in new awards to spur the development and use
of co-robots—robots that work cooperatively with people.

The awards mark the third round of funding made through the National
Robotics Initiative (NRI), a multi-agency program launched in
September 2012 as part of the Advanced Manufacturing Partnership
Initiative, with NSF as the lead federal agency.

"Robots and robotic systems have the potential to augment human
abilities, improve our quality of life and perform dangerous tasks
unsuitable for people,” said Suzi lacono, acting assistant director of the
Computer and Information Science and Engineering Directorate at NSF.
"Working with our federal partners in NRI has spurred new research
directions that weren't previously possible without these collaborations."
The 52 new research awards, ranging from $300,000 to $1.8 million
over one to four years, advance fundamental understanding of robotic
sensing, motion, computer vision, machine learning and human-
computer interaction. The awards include research to develop soft robots
that are safer for human interaction, determine how humans can lead
teams of robots in recovery situations and design robots that can check
aging infrastructure and map remote geographic areas.

A full listing of the NRI investments made by NSF is available on NSF's
NRI Program page.

2/5



The inflatable arm has no rigid components in its structure and derives strength
from pressurized air. The arm is actuated using,cables, motors and pneumatics.
Credit: Sanan/CMU

The NRI awards address the entire development cycle of robots, from
fundamental research to deployments in critical environments, and will
help make safe, helpful and affordable co-robots a reality.

"Our engineers and scientists are creating a world where robotic systems
serve as trusted co-workers, co-inhabitants, co-explorers and co-
defenders," said Pramod Khargonekar, assistant director of NSF's
Engineering Directorate. "The National Robotics Initiative serves the
national good by encouraging collaboration among academic, industry,
non-profit and other organizations—and by speeding creation of
fundamental science and engineering knowledge base used by
researchers, applications developers and industry."
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https://phys.org/tags/robotic+systems/
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The breadth of fundamental robotics research to be pursued is illustrated in this
figure showing the technology space of the National Robotics Initiative. Topics
range from cognition and knowledge representation to architectures and control
mechanisms; perception; human-robot interaction, cooperation and adaptation;
language understanding and production; multi-networked agents; mobility and
manipulation; and human-connected cognitive prosthetics, exoskeletons and soft
(non-rigid) structures. These areas are inclusive to this program, but by no means
exclusive of others. Credit: NSF

NSF's investments in robotics explore both the technical and engineering
challenges of developing co-robots and the long-term social, behavioral
and economic implications of co-robots across all areas of human
activities. As part of the initiative, NSF also supports the development of
new methods for the establishment and infusion of robotics in
educational curricula.

Earlier this month, NRI announced its latest solicitation, which has been
joined by the Defense Advanced Research Projects Agency and the
Department of Defense as new partners. The program expects to award
up to $50 million in 2015.
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