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The mating game: having used a robotic bowerbird (left) to examine courtship behaviour, researchers plan to use the same technique on sage grouse (above).

When robots go wild

A steady stream of mechanical animals is marching out of the lab into the
field. Jonathan Knight tunes in to see how these motorized models can
expose what makes real creatures behave the way they do.

s the sage grouse gather on the
AWyoming prairie to find mates this

spring, a few of the strutting, postur-
ing males are in for a surprise. One of the
hens they’ll be trying to court will be a
mechanized impostor rolling around on
tracks from a model railroad.

A dozen metres away, crouching in the
brush, behavioural biologist Gail Patricelli
will be guiding its every move by remote con-
trol—readyto rescue her decoy should things
getout of hand. “The worst-case scenarios are
the bird derails and gets torn up by the males,
or an eagle swoops in and grabs it,” says Patri-
celli. Either would put an abrupt end to an
experiment she has spent months setting up.

Patricelli, an assistant professor at the
University of California, Davis, is one of sev-
eral technically savvy biologists who have
latched on to the use of robotics in behav-
ioural studies. Radio transmitters, computer
chips, digital cameras and audio recorders
have become smaller and cheaper, placing
home-made robots within the reach of even
junior researchers on a tight budget.

Asaresult,a menagerie of robots — from
squirrels to lobsters — has been deployed to
test ideas about animal behaviour that had
previously been too tricky to tackle. Robots
are making new avenues of research possible,
says behaviouralist Christopher Evans at
Macquarie University in Sydney, Australia.
“We tend to seize on technologies like this
and say: ‘T've been waiting to do that experi-
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ment for 20 years,and now I can’” he says.

Among the first to explore the potential of
mechanized animals was Axel Michelsen at the
University of Southern Denmark in Odense.
In the early 1990s, he builta mechanically con-
trolled honeybee of wax-coated brass to help
him decode the insects’ dances, which tell
others in the hive where to find food. The
brass bee was slightly larger than normal and
had just one wing, fashioned from a broken
razor blade. It didn’t look much like a real bee.
Fortunately, beehives are completely dark.

Because they can’t see the dancer, honey-
bees perceive its movements mainly through
the pulsing currents of air it creates. By mak-
ing his bee perform sections of the dance to
an audience of real bees, Michelsen discov-
ered how the dance revealed both the direc-
tion to and the distance from food'.

Wired for romance
Patricelli was so fascinated by this approach
that she built a robot bird for her postdoc-
toral research on the courtship of satin
bowerbirds (Ptilonorhynchus violaceus). It
was fairly simple: a stuffed female that
could crouch, turn its head and fluff its
feathers at the tweak of a joystick. To real
males it was utterly convincing. Patricelli
found that males modified the intensity of
their display in response to cues from the
female: hamming it up if she seemed recep-
tive and toning it down if she was aloof”.
The bowerbird has been retired to a card-
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board box while Patricelli works on the more
sophisticated grouse-bot. This radio-con-
trolled model not only turns and makes
provocative crouching movements, it is also
equipped with video and audio recorders to
catch the males’ responses.

The point of the experiment is to monitor
the grouse’s mating signals. “It’s very hard to
tease apart the conversation when you are
just watching from the outside. But when
you control oneside of it,you get a better idea
of what is going on,” Patricelli says. Sage
grouse (Centrocercus urophasianus) mate in
leks, open fields where males strut around,
displaying their feathers and emitting a loud
drumming noise from vocal sacs on their
chests. Like real females, the robot will wan-
der through the lek, ‘observing’ different
males and showing interest by moving its
hindquarters. Patricelli hopes to learn which
of the hen’s moves are most exciting to a male
and how he responds.

Givingarobot natural movement s fairly
easy for birds, as their motion is somewhat
jerky and robotic to begin with. In fact, the
wheeling motion of Patricelli’s grouse may
be a bit smooth, but that won’t necessarily
matter, as animals seem to respond to very
specific cues when identifying members of
their own species. For instance, Evans and his
Macquarie colleague Ann Goth lastyear built
a series of robot chicks to find out what cues
newly hatched brush turkeys (Alectura lath-
ami) look for in spotting their nest mates. All
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