Organized chaos gets robots going for the Advancement of Science
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Gottingen scientists develop an autonomous walking robot that flexibly
switches between many different gaits by using "chaos control”
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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 Gottingen
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
Gottingen, the Physics Department
of the Georg-August-University of Géttingen and the Max Planck Institute for
Dynamics and Self-Organization. (Nature Physics, January 17th, 2010, advanced
online publication)

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. Image: Network Dynamics
Group, 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
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