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Obama, in 
Economic
Tour,
Criticizes
McCain
Agenda
By JOHN M. BRODER 31
minutes ago

Senator Barack Obama’s
attack on Senator John
McCain’s economic policies
was a move to define the
general election campaign
by focusing on the economy
as the central theme.

Text of Speech |  Excerpt
For Clinton, Millions in 
Campaign Debt and Limited 
Options

Impasse on Spying 
Could Lead to 
Tighter Rules
By ERIC LICHTBLAU 9 minutes 
ago

With Congress deadlocked
over the government’s spy
powers, more restrictive
rules may return, leading
some officials to worry
about gaps in intelligence.

Apple Unveils a 
Faster, Cheaper 
iPhone
By JOHN MARKOFF 5 minutes 
ago

Steven P. Jobs announced a 
new version of the iPhone 
on Monday with a raft of 
new programs.

Times Topics: iPhone | 
Apple
Price Will Move iPhones to 
Mass Market, AT&T Says

 Back Story with John
Markoff (mp3)

Brian McClatchy/De Moraes and Mescher Labs
Loyal to Its Roots
By CAROL KAESUK YOON 7:07 PM ET

Illuminating the social life of plants and confounding 
scientists, some species show an ability to recognize their 
own relatives, even exhibiting preference toward them.

King Coal Country Debates a Sacrilege, Gas Heat
By IAN URBINA 9 minutes ago
Schuylkill County, in the heart of Pennsylvania’s coal
mining region, may turn to natural gas for its municipal
facilities, a move that has sparked outrage from residents.

GLOBAL MIGRATION
Spain, Like U.S., Grapples With Immigration
By JASON DePARLE 21 minutes ago
With the United States riven by calls to legalize illegal 
immigrants, Americans might consider looking at 
southern Europe, where illegal immigration abounds.
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MIND

Anticipating the Future to ‘See’ the
Present
By BENEDICT CAREY

Foster and Altschuler
PERCEPTUAL ILLUSIONS Leaning toward the image makes it appear as if it is
bulging.

New research suggests that the brain’s adaptive ability to see
into the near future creates many common optical illusions.

Facing Life Without Children When
It Isn’t by Choice
By KAREN BARROW

Peter DaSilva for The New York Times
MOVING ON Pamela Tsigdinos tried for 11 years to get pregnant.

A growing online community helps women cope with the
many facets of infertility.

 Patient Voices: Talking About Infertility
Health Guide: Infertility in Women »
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Permanently
By RAHUL K. PARIKH, M.D.

A Common Symptom of Heat
Illness: Denial
June 9, 2008

The Trouble With Lawn
Mowers
June 6, 2008

Boosting Health With Local
Food
June 6, 2008

Summer Flip-Flops May Lead
to Foot Pain
June 5, 2008

The Well Podcast: An
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PERSONAL HEALTH
Disorder
Magnifies Blood
Clot Risk
By JANE E. BRODY

Factor V Leiden
(pronounced factor
five) is the most
common hereditary clotting
disorder in the United States.

Health Guide: D.V.T »

REALLY?
The Claim: Ice Is
Good for a Skin
Burn
By ANAHAD
O’CONNOR

A batch of ice for a
sunburn may seem
like the perfect remedy, but is it?

Times Health Guide: Sunburn »

WELL
Gay Unions Shed
Light on Gender
in Marriage
By TARA
PARKER-POPE

A growing body of
evidence shows that
same-sex couples have a great deal
to teach everyone else about
marriage and relationships
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Science Times

Loyal to Its Roots
By CAROL KAESUK YOON 7:07 PM ET

Brian McClatchy/De Moraes and Mescher Labs
TAKING ADVANTAGE A Cuscuta pentagona moving toward a tomato plant.

Confounding scientists, some plant species show an ability to 
recognize (and prefer) their own relatives.

BASICS
Tallying the Toll on an Elder of the 
Sea
By NATALIE ANGIER
The loss of the horseshoe crab would be tragic, 
researchers say, because so many contemporary life 
forms depend on them.

Brainpower May Lie in Complexity of Synapses
By NICHOLAS WADE
A whole new dimension of evolutionary complexity for the brain has now 
emerged from a cross-species study.

Among Scientific Treasures, a Gem
By DENNIS OVERBYE
A collection of scientific writings to be auctioned off 
next week constitutes pretty much a history of science 
and Western thought.

 Slide Show: Science History for Sale

MIND
Anticipating the Future to ‘See’ the
Present
By BENEDICT CAREY
New research suggests that the brain’s adaptive ability
to see into the near future creates many common
optical illusions.

Hair Analysis Deflates Napoleon 
Poisoning Theories
By WILLIAM J. BROAD
A detailed analysis of hairs taken from Napoleon’s head
at four times in his life casts doubt on the theory that
he died from arsenic poisoning.

OBSERVATORY
Activity in Saturn 
Ring May Provide 
Clues to Birth of 
Solar System
By HENRY FOUNTAIN

A new study of
Cassini images
shows there is a lot going on within
Saturn’s F ring.

New Type of Paper Won’t Let You
Just Rip It Apart
Link Between Signaling and 
Physiology in Birds May Be 
Two-Way Street
More Observatory Columns »

Q & A
The Summer Wind
By C. CLAIBORNE RAY

Does it get windier the higher up 
you go? Or does it depend on the 
wind conditions in general and the 
arrangement of surrounding 
buildings?

A New Climate Deal?
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A Fierce Predator Makes a Home in 
the Suburbs
By KATIE ZEZIMA
The fisher’s ability to adapt quickly astounds biologists,
who see it as a conservation success, but it has also
cultivated a reputation as a killer of small pets.

Physicists in Congress Calculate Their Influence
By CORNELIA DEAN
There are only about 30 scientists among the 535 senators and 
representatives in the 110th Congress, but physics is on a roll.

Coal Country Looks to Natural Gas
By IAN URBINA 9 minutes ago
Schuylkill County, in the heart of Pennsylvania’s coal mining region, may
turn to natural gas for its municipal facilities, a move that has sparked
outrage from residents.

Facing Life Without Children When It
Isn’t by Choice
By KAREN BARROW
A growing online community helps women cope with 
the many facets of infertility.

 Patient Voices: Talking About Infertility

CASES
Showing the Patient the Door, 
Permanently
By RAHUL K. PARIKH, M.D.
The physician-patient contract gives a doctor the right
to dismiss a patient, but could I fire a patient because I
didn’t like his mother?

Global Update: Direct Advice Has Direct Effects on Improving Neonatal 
Survival

Observatory: New Type of Paper Won’t Let You Just Rip It Apart
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 SLIDE SHOW: Science History for Sale
An auction next week at Christie's in New York will 
offer pieces of science history, including writings from 
Einstein and Copernicus.
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More science in pictures: Weighing failed stars, tiny 
bacteria and another locale to explore on Mars.

Ads by Google what's this?

AFM/SPM Microscopy
Nanoscale atomic force microscopes High resolution large samples 
scan
www.parkafm.com

Police Officer Chauffeur
& escort for dignitaries, diplomats & U.N. staff, your car or ours
www.finestchauffeurs.com

Coffee Exposed
A shocking secret coffee co's don't want you to know
www.coffeefool.com

explores some of the
topics addressed in
this week’s Science
Times.

How to Subscribe

 Science Times Podcast (mp3)

PERSONAL HEALTH
Disorder 
Magnifies Blood 
Clot Risk
By JANE E. BRODY

Factor V Leiden 
(pronounced factor 
five) is the most 
common hereditary clotting 
disorder in the United States.

Health Guide: D.V.T »

REALLY?
The Claim: Ice Is 
Good for a Skin 
Burn
By ANAHAD
O’CONNOR

A batch of ice for a 
sunburn may seem 
like the perfect remedy for a 
sunburn, but is it?

Times Health Guide: Sun Burn »

WELL
Gay Unions Shed 
Light on Gender 
in Marriage
By TARA 
PARKER-POPE

A growing body of 
evidence shows that 
same-sex couples have a great deal 
to teach everyone else about 
marriage and relationships

 Join the Discussion

Letters
The Laws of the Universe (2 
Letters)

Debating Abortion (2 Letters)

Soda and Stomachaches (1 Letter)

Getting the most out of vegetables
Also in Health:

Paying attention to the food we don't eat
Lessons in home cooking
Why some organic formula is sweet

All the news that's fit to debate.

ADVERTISEMENTS

MARKETPLACE

In a world of second opinions, get the 
facts first.
Need to know more? 
Get 50% off home delivery of The 
Times.
All the news that's fit to personalize.
Which movies made the 1,000 Best
list?

Search for
listings on
your mobile
phone

In a world of
second opinions,
get the facts first.
NYTimes.com/Health

Free Small 
Business advice.

All the news that's 
fit to drive.

Which movies
made the
1,000 Best
list?

The only address to 
know.



Science News - New York Times http://www.nytimes.com/pages/science/index.html

3 of 3 6/9/2008 10:01 PM

  

Home World  U.S.  N.Y. / Region  Business  Technology  Science  Health  Sports  Opinion  Arts  Style  Travel  Jobs  Real Estate  Automobiles  Back to Top

Copyright 2008 The New York Times Company Privacy Policy  Search  Corrections  RSS  First Look  Help  Contact Us  Work for Us  Advertise with Us  Site Map



Mind - Optical Illusions Show How Brain Anticipates the Future to ‘See’... http://www.nytimes.com/2008/06/10/health/research/10mind.html?_r=1...

1 of 3 6/9/2008 10:02 PM

 

Search Health 3,000+ Topics

SIGN IN TO E-MAIL OR
SAVE THIS

PRINT

REPRINTS

SHARE

Enlarge This Image

Foster and Altschuler

PERCEPTUAL ILLUSIONS Leaning 
toward the image makes it appear as if 
it is bulging.

RSS Feed
Get Health News From The 
New York Times »

Enlarge This Image

Changizi et al., 2008

The radiating lines trick the brain into 
perceiving motion forward, so the 
center appears to bulge.

MIND

Anticipating the Future to ‘See’ the Present
By BENEDICT CAREY
Published: June 10, 2008

Staring at a pattern meant to evoke an optical illusion is usually an act

of idle curiosity, akin to palm reading or astrology. The dot disappears,

or it doesn’t. The silhouette of the dancer spins clockwise or 

counterclockwise. The three-dimensional face materializes or not, and 

the explanation always seems to have something to do with the eye or

creativity or even personality.

That’s the usual cue to nod and feign renewed absorption in

the pattern.

In fact, scientists have investigated such illusions for

hundreds of years, looking for clues to how the brain

constructs a seamless whole from the bouncing

kaleidoscope of light coming through the eyes. Brain

researchers today call the illusions perceptual, not optical,

because the entire visual system is involved, and their

theories about what is occurring can sound as exotic as

anyone’s.

In the current issue of the journal Cognitive Science, 

researchers at the California Institute of Technology and

the University of Sussex argue that the brain’s adaptive

ability to see into the near future creates many common

illusions.

“It takes time for the brain to process visual information, so

it has to anticipate the future to perceive the present,” said

Mark Changizi, the lead author of the paper, who is now at

Rensselaer Polytechnic Institute. “One common functional

mechanism can explain many of these seemingly unrelated

illusions.” His co-authors were Andrew Hsieh, Romi

Nijhawan, Ryota Kanai and Shinsuke Shimojo.

One fundamental debate in visual research is whether the

brain uses a bag of ad hoc tricks to build a streaming model

of the world, or a general principle, like filling in disjointed 

images based on inference from new evidence and past 

experience. The answer may be both. But perceptual 

illusions provide a keyhole to glimpse the system.
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More Articles in Health »

When shown two images in quick succession, one of a dot on the left of a screen and one 

with the dot on the right, the brain sees motion from left to right, even though there was 

none. The visual system has apparently constructed the scenario after it has been 

perceived, reconciling the jagged images by imputing motion.

In an experiment originated by Dr. Nijhawan, people watch an object pass a flashbulb. The

timing is exact: the bulb flashes precisely as the object passes. But people perceive that the

object has moved past the bulb before it flashes. Scientists argue that the brain has evolved

to see a split second into the future when it perceives motion. Because it takes the brain at

least a tenth of a second to model visual information, it is working with old information.

By modeling the future during movement, it is “seeing” the present.

Dr. Changizi and his colleagues hold that it is a general principle the brain applies to a 

wide variety of illusions that trick the brain into sensing motion. 

“It’s likely that there are many different neural mechanisms involved in perceptual

illusions,” said Jacob Feldman, a Rutgers psychologist. “But the idea that there may be

some overarching explanation that accounts for these separate mechanisms is compelling

and satisfying to some scientists.”

Timothy Hubbard, a psychologist at Texas Christian University, said the principle of

perceiving the present was sound, adding, “If a person’s response to an object, to catch,

hit, block, whatever, is to be optimal, that response should be calibrated to where the

object would be”— not a split second earlier, when the perception occurred.

This is why identical squares arranged around the center of a spoked-wheel image appear

misshapen, said Dr. Changizi, who writes about it in a book due in 2009, “The Vision

Revolution.” The sides of squares closer to the center appear to bulge. The sides farther out

appear shorter. The radiating lines in the pattern trick the brain into perceiving motion

forward, so it projects objects forward, making those nearer the center appear closer to the

eye.

The same effect can be seen by leaning forward toward a precise checkerboard. The image 

seems to bulge forward, this time because the eyes are moving. 

Dr. Changizi says such illusions can also occur in real life. When a golf ball or baseball rolls 

through the grass and suddenly drops into a hole, the brain sometimes perceives a trace of 

the ball on the other side of the hole. 

“But these are things that we don’t experience very often,” he said, “because the brain is so

good at covering up its mistakes.”
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