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An Algorithm That Can Help
Robots Walk Off Injuries
Robots can now keep moving after an injury without human
intervention.
By Caleb Garling on May 27, 2015

Robots like the Mars Rover can operate on their own
in harsh environments, and new research shows
they could get even more self-sufficient by coming
up with ways to adapt and keep moving after an
injury.
The work is the subject of a study, published today
in Nature, by researchers at Pierre and Marie Curie
University in France and the University of Wyoming.
The idea is that if robots are going to take on
dangerous, difficult jobs, then they are going to have
to cope with broken parts and injuries while out of
reach of a human repair crew.
For instance, if a robot is sent on a search and
rescue mission in the wake of an earthquake, it may
need to cope with unexpected damage to one of its
legs while surveying a collapsed building.
In less than a minute
this simple robot
figured out how to
compensate for a
broken joint and
complete its task.

“The main challenge was to make something that learns, but learns in a few
minutes,” says coauthor Jean-Baptiste Mouret, now a researcher at French
innovation consortium Inria. In a video accompanying the paper, researchers
show a spider-like robot that suffers an injury to one of its six legs. The creature

open in browser PRO version

Are you a developer? Try out the HTML to PDF API

pdfcrowd.com

complete its task.

starts trying new ways of moving, and in about 40 seconds regains 96 percent
of its speed, looking less like a broken toy and more like a wounded animal
crawling away.
In another example, researchers damaged one of the motors on a mechanical
arm. In less than a minute the simple robot figured out how to compensate for
the broken joint and correctly place a ball inside a can.
Coauthor Antoine Cully, a PhD student at PMCU, notes that the robots learn
with an “evolutionary algorithm.” This means that it will run repeated trial and
error steps—building on a list it created before being deployed that details the
things it can do and how valuable each one is—to determine a new way to get
around. It’s like a simplified version of what humans do: if you sprain an ankle,
you use memory and experimentation to figure out how to hobble around in the
most efficient and least painful way.

Despite having the joints of its arm stuck in various positions, this robot is able to figure out new ways to
place balls in a cup.

Most robots don’t have such contingency plans, since they are typically
programmed to move in specific patterns. If they are damaged, they may need
to learn a new method of locomotion to maintain their functionality. In the study,
Mouret says, the robots did not understand what was wrong with them;
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researchers didn’t try to anticipate anything about the damage they would
sustain.
Of course robots, like cars, may have sensors that point out specific problems.
But sensors won’t fix the problem, and Mouret says the objective was to learn
without sensors (though the six-legged robot did use a Kinect to give it a
baseline understanding of when it was upright and balanced). Also, Mouret
points out that sensors can be wrong or, perhaps, not completely right. So the
researchers’ theory, for now, is that a robot is better served figuring out the best
way to move around through experimentation rather than sensor data.
“We want to incorporate this knowledge, but we have to be careful,” Mouret
says.
It’s not yet clear how damaged a robot could be and still recover some
movement, and researchers’ examples are still far from real-world scenarios
such as fighting fires or rescuing people. Mouret says they will soon test these
learning algorithms outside the lab on bigger robots.
And while watching the six-legged robot figure out a new method of movement
inevitably brings about visions of the Terminator and evil robots, Mouret says
researchers have plenty of time to build in proper safeguards to prevent robots
from implementing behaviors that could harm people.
“Almost all animals are built to adapt to a small injury,” he says. “That doesn’t
mean they want to take over the world.”

0

COMMENTS about this story. Start the discussion »

Credit: Photos courtesy of Antoine Cully | UPMC

open in browser PRO version

Are you a developer? Try out the HTML to PDF API

pdfcrowd.com

Tagged: Computing, robotics, robots, military, research, Nature, adaptation, study
Reprints and Permissions | Send feedback to the editor

RELATED STORIES

YOU MAY HAVE MISSED

MORE FROM THIS AUTHOR

Household Robots Are Here,
but Where Are They Going?

THE LATEST

A Warehouse Worker’s Best
Friend—or Replacement?

POPULAR

MOST SHARED

EmTech Digital 2015
2 hours ago

EmTech Digital: Where Is AI
Taking Us?

Help Wanted: Robot to Fulfill
Amazon Orders

Researchers Use Electrodes
for “Human Cruise Control”

Even Robots Now Have Their
Own Virtual World

IBM’s Watson Could Make a
Knowledgeable Tour Guide

Robots Start to Grasp Food
Processing

AI Supercomputer Built by
Tapping Data Warehouses
for Their Idle Computing
Power

Pinterest: We’re an E-commerce Company Not
a Social Network
5 hours ago

EmTech Digital: Project Loon Uses RF for
Balloons to Connect
7 hours ago

EmTech Digital Kicks Off with Advancements
in Artificial Intelligence

0 comments
24 people listening

Sign in

open in browser PRO version

Are you a developer? Try out the HTML to PDF API

pdfcrowd.com

+ Follow

Share

Post comment as...

Newest | Oldest | Top Comments
Conversation powered by Livefyre

Want to go ad free?

New & Trending
AI Supercomputer

open in browser PRO version

EmTech Digital: Pinterest’s Bid to
Are you a developer? Try out the HTML to PDF API

From the Archives
Photo Essay: Dirty Oil

MORE

pdfcrowd.com

EmTech Digital: Pinterest’s Bid to
Reinvent Online Shopping

AI Supercomputer

Photo Essay: Dirty Oil
9 years ago

2012

How Technology Failed in Iraq

2011

Applied Deep Learning
Bladeless Wind Turbines

EmTech Digital: Project Loon Head
Details How the Balloons Interact

10 years ago
Pinterest’s Ecommerce
Ambitions
AI EmTech Digital

Your Medical Data Online
6 years ago

Utilities and EV Charging

10 years ago

Home

Popular

Today's News

Blogs

Photo Galleries

2009
2008

Environmental Heresies

Social Robots

News and Analysis :

2010

EmTech Digital 2015
EmTech Digital: Where Is AI Taking Us?

MORE

...1899
MORE

Videos

BACK TO TOP

The mission of MIT Technology Review is to equip its audiences with the intelligence to
understand a world shaped by technology.

Editions

Archives

Lists

Events

Subscribers

Find your preferred version.
Choose from six languages and
in 13 regions worldwide.

Explore 116 years of innovation
from the most respected
technology publication.

Discover the most important
people, companies and
technologies shaping our future.

Attend one of our over 400
thought-provoking live events
worldwide.

Have MIT Technology Review
delivered to your doorstep,
desktop, or tablet.

open in browser PRO version

Are you a developer? Try out the HTML to PDF API

pdfcrowd.com

More

Company

Your Account

Customer Support

Newsletters

About Us

Join

Help / Support

MIT Enterprise Forum

Work for Us

View Profile

Contact us

MIT News Magazine

Advertise with Us

Manage Account

Feedback

EmTech

Reprints and Permissions

Manage Subscription

Sitemap

Ethics Statement

© 2015

Terms of Service

Privacy

Connect

Twitter LinkedInYouTubeGoogle+Stum

Fac ebook
RSS

Mobile

Commenting Guidelines

v1.13.05.10

open in browser PRO version

Are you a developer? Try out the HTML to PDF API

pdfcrowd.com

