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Dolphins inspire a better kind of sonar
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Taking a cue from nature, Professor Timothy Leighton 'ﬂ__ %) 4132

of the University of Southampton's Institute of Sound and Vibration Research (ISVR) developed a new

sonar concept called twin inverted pulse sonar (TWIPS). @oneindia - 2,498 followers

TWIPS exploits the way that bubbles pulsate in sound fields, which affects the characteristics of sonar
echoes. Technology News
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"To catch prey, some dolphins make bubble nets in which the best man-made sonar would not work. It
occurred to me that either dolphins were blinding their sonar when making such nets, or else they have
a better sonar system," Leighton said.

However, because there were no recordings of the type of sonar that dolphins use in bubble nets,
Leighton wasn't able to produce a bio-inspired sonar simply by copying dolphin signals. Instead, he sat
down and worked out what pulse he would use if he were a dolphin.
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The TWIPS system he and his colleagues devised exploits the way that bubbles pulsate in sound fields.
It does this by using twinned pairs of sound pulses. The first pulse of each pair has a waveform that is
an inverted replica of that of its twin and is emitted a fraction of a second before its inverted twin.
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First, Leighton's team showed theoretically that TWIPS might be able to enhance scatter from the target,
while simultaneously suppressing clutter from bubbles. Therefore, in principle, it could be used to
distinguish echoes from bubble clouds and objects that would otherwise remain hidden.

The team then used a large test tank to test the concept and found that TWIPS outperformed standard
sonar at detecting a small steel disc under bubbly conditions resembling those found under oceanic
breaking waves.

Encouraged by their findings, the team then conducted more sea trials. On Southampton Water, a
seabed varying in depth between 10 and 20m that handles seven percent of the UK's entire seaborne
trade, they compared the ability of TWIPS and standard sonar to discern the seabed.

"TWIPS outperformed standard sonar in the wake of large vessels such as passenger ferries," said co-
author Dr Justin Dix of the University of Southampton's School of Ocean and Earth Science (SOES).

The team sees possible future marine applications for TWIPS, including harbor protection and the
detection of bubbles in marine sediments and manufacturing. They also said technologies based on the
same basic principles could be used in the medical field for ultrasound imaging - which already uses
pairs of inverted pulses to enhance contrast agents injected into the body - or magnetic resonance
imaging (MRI).

Leighton also proposed TWIPR (twin inverted pulse radar) to detect improvised explosive devices or
covert circuitry.
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Interestingly, even though dolphins were the inspiration for TWIPS, it's still not known whether they
actually use such a system.

"Key ingredients of a TWIPS system appear in separate species but they have never been found all
together in a single species," said Leighton.

"There is currently no evidence that dolphins use TWIPS processing, although no one has yet taken
recordings of the signals from animals hunting with bubble nets in the wild. How they successfully detect
prey in bubbly water remains a mystery that we are working to solve," he added. (ANI)
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Vicious piranhas are really wimps!
Monday, July 2, 2007,8:34 [IST]
London, July 2: Despite their fearsome reputation, piranhas are wimps that gather in large shoals to
protect themselves from predators, scientists said today. Rather than aggressive killers, research shows
piranhas are omnivorous scavengers, eating mainly fish, plants and insects, Anne Magurran of Scotland's
University of St Andrews said. "Previously it was thought piranhas shoaled as it enabled them to form a
cooperative hunting group. However, we have found that it is primarily a defensive.....

Read More

Bottlenose dolphins 'have amazing butchery and culinary
skills'

Thursday, January 29, 2009,12:45 [IST]

London, Jan 29 (ANI): Bottlenose dolphins make for impressive butchers, say Australian researchers, who
have observed how the playful sea-mammals use precise series of drills to kil gut and bone a
cuttlefish.The dolphins make use of a six-step procedure to get rid of the invertebrate's unappetising ink
and hard-to-swallow cuttlebone."The behaviour seems so obviously related to making the item more
palatable," New Scientist quoted Tom Tregenza, an evolutionary biologist at the University of Exeter, UK,

as saying...... Read More

6,000 rare, large river dolphins found in Bangladesh
Wednesday, April 1,2009,11:38 [IST]

Washington, April 1 (ANI): Conservationists have reported a previously unknown population of Irrawaddy
dolphins in Bangladesh, which would give scientists "great hope" for the survival of the rare
species.According to a report in National Geographic News, a research team estimated that 6,000
Irrawaddy dolphins thrive in the country's Sundarbans mangrove forests and nearby waters of the Bay of
Bengal.The group is the largest ever found.Previously, scattered groups of only about a hundred

Irrawaddy dolphins each had been..... Read More
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