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Robo-turtle answers some flippery questions

The robot and its flippers could help engineers build better autonomous
underwater vehicles and learn how prehistoric beasts swam
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Strange satellite galaxies revealed around Milky Way
Astronomers discover two new galaxies bound to the Milky Way — one of
them, with a bizarre cross shape, may be the faintest ever found

17:00 24 April 2006

'Lego’ approach thwarts anthrax toxin

Molecules that block the deadly toxins produced by anthrax have been
engineered using a new technique — a cholera inhibitor may be next
12:54 24 April 2006

Killing wolves won't solve farmers' long-term problems
Wolves that prey on livestock are sometimes hunted and killed, but a new
study suggests compensating ranchers for lost stock is a better solution
10:37 24 April 2006

Self-destructing comet to flash close by

Earth will soon be treated to a close-up celestial show, with a fragmenting
comet streaming across the sky in more than 30 volatile chunks
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Solar-powered implant could restore vision
10:20 23 April 2006

Nile releases city's deep history
11:00 22 April 2006

Bio fuel cells could power portable gadgets
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Colossal black holes seen in closest clinch yet
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Whaling fleet for sale
16:00 21 April 2006
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A robotic turtle could help engineers build better autonomous
underwater vehicles and answer fundamental questions about
how prehistoric beasts swam. The robot, called Madeleine, is
already helping researchers understand when it is best to
swim with four flippers and when to use two.
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Madeleine is similar in size and weight to a Kemp's Ridley or
Olive Ridley sea turtle, measuring 80 centimetres by 30 cm
and weighing 24 kilograms. The robot also has a comparable
power output, between 5 and 10 watts per kilogram,
depending on how hard it is working.

I Subscriptions
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The robot's polyurethane flippers have the same stiffness as
a real turtle's, but are operated by electric motors connected
to an onboard computer. These motors rotate each flipper so
that its back lifts up, before rapidly sweeping it down again to
generate propulsion. The robot is controlled remotely but has
several sensors including video cameras, sonar and altimeter
and accelerometer. See a short video of Madeleine swimming
along here.

niarge image:
Madeleine is already helping researchers
understand when it is best to swim with four
flippers and when to use two (Image: John Long)
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But Madeleine could also help scientists understand why et e

animals use their flippers in different ways. Sea turtles, sea
lions and penguins, for example, all rely on one pair of
flippers to propel themselves through the water, and use the
other pair to steer. But the plesiosaurs and giant turtles that
dominated Mesozoic seas — between 251 and 65 million
years ago — apparently used all four flippers for power
instead.
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"Evolution has come up with different ways to use
flippers, and we don't really know why," Long says. "It
would be nice to know, and it could also tell us when
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Long and colleagues used their robo-turtle and a
swimming pool to experiment with different forms of
flipper propulsion. They showed that four flippers are
best for acceleration and stopping, while two flippers
are more efficient for simply cruising along.
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On average, Madeleine could stop in 44% less space
using four flippers, and could reach a cruising speed
of 0.7 metres per second 20% faster by using two.
Long says cruising using four flippers probably takes
more power than using two because the wake of the
front flippers interfere with those at the back. "But to
avoid obstacles you might want to switch from two to
four flippers," he notes.
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Cruising for food

Although the results are specific to Madeleine, Long says they
suggest that extinct turtles and plesiosaurs hunted by ambush
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