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ScienceDaily (Jan. 18, 2010) — Even simple

insects can generate quite different movement

patterns with their six legs. The animal uses

various gaits depending on whether it crawls uphill

or downhill, slowly or fast. Scientists from

Göttingen have now developed a walking robot,

which -- depending on the situation -- can flexibly

and autonomously switch between different gaits.

The success of their solution lies in its simplicity: a

small and simple network with just a few

connections can create very diverse movement

patterns.

To this end, the robot uses a
mechanism for "chaos control." This
interdisciplinary work was carried
out by a team of scientists at the
Bernstein Center for Computational
Neuroscience Göttingen, the Physics
Department of the Georg-August-
University of Göttingen and the Max
Planck Institute for Dynamics and
Self-Organization.

In humans and animals, periodically
recurring movements like walking or
breathing are controlled by small
neural circuits called "central pattern
generators" (CPG). Scientists have
been using this principle in the
development of walking machines.
To date, typically one separate CPG
was needed for every gait. The

robot receives information about its environment via several
sensors -- about whether there is an obstacle in front of it or
whether it climbs a slope. Based on this information, it selects
the CPG controlling the gait that is appropriate for the
respective situation.

One single pattern generator for many gaits

The robot developed by the Göttingen scientists now manages
the same task with only one CPG that generates entirely
different gaits and which can switch between these gaits in a
flexible manner. This CPG is a tiny network consisting of two
circuit elements. The secret of its functioning lies in the
so-called "chaos control." If uncontrolled, the CPG produces a
chaotic activity pattern. This activity, however, can very easily
be controlled by the sensor inputs into periodic patterns that
determine the gait. Depending on the sensory input signal,
different patterns -- and thus different gaits -- are generated.

The connection between sensory properties and CPG can
either be preprogrammed or learned by the robot from
experience. The scientists use a key example to show how
this works: the robot can autonomously learn to walk up a
slope with as little energy input as possible. As soon as the
robot reaches a slope, a sensor shows that the energy
consumption is too high. Thereupon, the connection between
the sensor and the control input of the CPG is varied until a
gait is found that allows the robot to consume less energy.
Once the right connections have been established, the robot
has learned the relation between slope and gait. When it tries
to climb the hill a second time, it will immediately adopt the
appropriate gait.

In the future, the robot will also be equipped with a memory
device which will enable it to complete movements even after
the sensory input ceases to exist. In order to walk over an
obstacle, for instance, the robot would have to take a large
step with each of its six legs. "Currently, the robot would not
be able to handle this task -- as soon as the obstacle is out of
sight, it no longer knows which gait to use," says Marc Timme,
scientist at the Max Planck Institute for Dynamics and
Self-Organization. "Once the robot is equipped with a motor
memory, it will be capable to use foresight and plan its
movements."

Following the principle of chaos control, the robot
produces regular leg movements when walking
normally. In addition, it can use the uncontrolled
chaotic movement pattern to free itself when its
leg is trapped in a hole. (Credit: Network
Dynamics Group, Max Planck Institute for
Dynamics and Self-Organization)

Ads by Google

7-Axis Robot Arm
Low-cost dexterous robot arms
for lightweight applications.
www.robai.com

NanoCell
The world's smallest truly modular
robotic system.
www.highresbio.com

Buy your own Mobile Robot
Fully configurable mobile robot
starting from 3499€ ! Available now
www.wanyrobotics.com

ABB Industrial Robots
Robots, Robot Systems and Service
for Robots from the market leader
www.abb.com/robotics

Related Stories

A Walking Robot Goes Mountaineering
(July 16, 2007) — Scientists around
Florentin Wörgötter, Bernstein Center for
Computational Neuroscience at the

University of Göttingen, have simulated the
neuronal principles that form the basis of ...  > read
more

The Mechanics Of Foot Travel:
With So Many Silly Gaits To
Choose From, Why Have We
Adopted So Few? (Sep. 16, 2005)

— Despite having the bones and muscles to
perform a variety of gaits, human beings have
developed an overwhelming preference for just
two: walking and running. Now, computer analysis
that allows ...  > read more

Modelling Virtual Dogs: It's A Walk
In The Park! (Apr. 19, 2006) — Dog

walking is a national pastime, but how
does your dog walk? Different breeds

have different gaits, for example greyhounds tend
to be thin and fast whilst labradors are thicker set
and tend to ...  > read more

Cornell Robot Sets A Record For
Distance Walking (Apr. 12, 2008) —
We're not sure what brand of
batteries it was using, but the Cornell

Ranger robot just kept going and going April 3
when it set an unofficial world record by walking
nonstop for 45 laps -- a little ...  > read more

Walking Robot Switches Gaits Autonomously and Flexibly

Breaking News

Just In:
How Organisms Can Tolerate Mutations

Science Video News

The Future Of Robots
Engineers built humanoid robots that
can recognize objects by color by
processing information from a
camera mounted on the robot's head.
The robots. ...  > full story

Computational Neuroscientists And Engineers
Build Robot That Teaches Itself To Walk Up And
Down Hills

Mechanical Engineers Have New Bug-Inspired
Robot That Senses Its Way With Flexible
Antenna

Mimicking Insects to Avoid Sinking Using Surface
Tension

more science videos

... from NewsDaily.com

Sale of helium poses
supply risk, panel
finds

Government doing
little about asteroids:
report

Europe's conquering
heroes? Likely
farmers

High-resolution gene
technique zooms in
on superbug

Australian giants
survived man for a
time: study

more science news

In Other News ...

Talks with Taliban
loom over Pakistani-
Afghan summit

U.S. oversight of
Iraq police training
firm faulted

Ethiopian plane
crashes off Beirut,
14 bodies found

China steps up
defense of Internet
controls

Bill Gates worries
climate money robs
health aid

Myanmar says Suu
Kyi to be freed in
November:

Science News  Share    Blog    Cite  Print    Email    Bookmark

enlarge

NanoCell

The world's smallest truly modular

robotic system.
www.highresbio.com

Flexible robot arm

Low cost, light weight robot arm for

industial use.
www.universal-robots.com

BlueBotics - ANT

Autonomous Navigation Technology

Automation (AGVs), Service Robotics
www.bluebotics.com

Health & Medicine Mind & Brain Plants & Animals Earth & Climate Space & Time Matter & Energy Computers & Math Fossils & Ruins

  News Articles Videos Images Books

Walking robot switches gaits autonomously and flexibly http://www.sciencedaily.com/releases/2010/01/100117150824.htm

1 von 2 25.01.2010 13:25



Email or share this story: | More

 APA

 MLA

Story Source:

Adapted from materials provided by Max-Planck-
Gesellschaft.

Journal Reference:

Silke Steingrube, Marc Timme, Florentin Wörgötter and
Poramate Manoonpong. Self-organized adaptation of a
simple neural circuit enables complex robot behaviour.
Nature Physics, January 17th, 2010 DOI:

10.1038/NPHYS1508

1.

Need to cite this story in your essay, paper, or report?
Use one of the following formats:

Max-Planck-Gesellschaft (2010, January 18).
Walking robot switches gaits autonomously and
flexibly. ScienceDaily. Retrieved January 25,

2010, from http://www.sciencedaily.com
/releases/2010/01/100117150824.htm

Note: If no author is given, the source is cited instead.

Underwater Robot With A Sense Of
Touch (May 6, 2009) — Maintenance of

offshore drilling rigs or underwater
cables, taking samples of sediment --

underwater robots perform a variety of deep-sea
tasks. Research scientists now aim to equip robots
with ...  > read more

Ads by Google

Iver2 AUV - $50K USD
Rugged, light, reliable, rapid
Sonar, Sensors, Open API
www.iver-auv.com

Swerob Robotics
Spareparts for ABB robots
Service programming ABB and Motoman
www.swerob.com

Find with keyword(s):   

Number of stories in archives: 80,422

Enter a keyword or phrase to search ScienceDaily's archives for related news topics,
the latest news stories, reference articles, science videos, images, and books.

 

Free Subscriptions

Feedback

Your Name:

Your Email:

Comments:

Click button to submit feedback:

witnesses

After 2008 scare,
China finds more
toxic milk products

U.S., Brazilian
troops hand out aid
in Haiti slum

more top news

Copyright Reuters 2008. See Restrictions.

... from ScienceDaily

Get the latest science news with our free email
newsletters, updated daily and weekly. Or view
hourly updated newsfeeds in your RSS reader:

Email Newsletters

RSS Newsfeeds

... we want to hear from you!

Tell us what you think of the new ScienceDaily --
we welcome both positive and negative comments.
Have any problems using the site? Questions?

About This Site  |  Editorial Staff  |  Awards & Reviews  |  Contribute News  |  Advertise With Us  |  Privacy Policy  |  Terms of Use
Copyright © 1995-2009 ScienceDaily LLC  —  All rights reserved  —  Contact: editor@sciencedaily.com

Part of the iVillage Your Total Health Network 

Walking robot switches gaits autonomously and flexibly http://www.sciencedaily.com/releases/2010/01/100117150824.htm

2 von 2 25.01.2010 13:25


