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The Visual
Cortex Goes
Digital
A cognitive
scientist is
developing
pictorial
representations of
digital circuits
which he says can
turn our eyes and visual cortex into a powerful, programmable
digital computer...

23 July 2008

Two Bees? Aw, Not Two Bees...
The cause of the widespread decline in pollinating bee populations
has still not been explained, but new research has revealed an
alarmingly rapid spread of the pathogen Crithidia bombi from
commercial bees to their wild pollinating cousins...

22 July 2008

Monsoon Formation Theory Gets Overhaul
Geoscientists have come up with a new explanation for the
formation of monsoons, proposing an overhaul of a theory that
had held firm for more than 300 years...

21 July 2008

Loud Music Boosts Booze Consumption
Canny bar owners can crank up their drink sales by turning up the
music, a French study into alcohol consumption and
environmental factors has found...

18 July 2008

Scientists Probe Ancient "RNA World"
Proteins carry out almost all of life's cellular functions today, but
bacteria sometimes depend instead upon ancient forms of RNA,
once viewed merely as the chemical intermediaries between
DNA's instruction manual and the creation of proteins...

17 July 2008

African Ancestry Increases HIV Risk
A genetic variation which evolved to protect people of African
descent against malaria has now been shown to increase their
susceptibility to HIV infection by up to 40 percent...

16 July 2008

Novel Antibody Tackles HIV's Achilles Heel
Abzymes (antibodies with enzymatic activity) that are derived
from HIV non-progressors can attack the Achilles heel of the HIV
virus in a very precise way, say Texan researchers, essentially
neutralizing all of the diverse HIV forms in existence...

15 July 2008

Watermelon: The Fruit Of Lerve
Scientists have been taking a closer look at citrulline, one of the
phyto-nutrients in watermelon, and have discovered that one of
its effects on the body is to relax blood vessels, much like Viagra
does...

14 July 2008

Magnolia Compound Targets Cancer Switch
Emory University School of Medicine researchers say that a
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natural compound from magnolia blocks a pathway for cancer
growth that was previously considered "undruggable"...

10 July 2008

Obesity Linked To Abnormal Sperm
Obese men should consider losing weight if they want to have
children, British researchers say, after finding that men with a
higher body mass index had lower volumes of seminal fluid and a
higher proportion of abnormal sperm...
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24 July 2008

The Visual Cortex Goes Digital
by Kate Melville

Cognitive scientist Mark
Changizi, from the
Rensselaer Polytechnic
Institute, is developing
pictorial representations
of digital circuits which
he says can turn our
eyes and visual cortex
into a powerful,
programmable digital
computer.

Writing in the journal
Perception, Changizi
explains that
harnessing the power of
our visual system
requires visually
representing a computer program in such a way that when an
individual views the representation, the visual system naturally
carries out the computation and generates a perception.

"Ideally, we would be able to glance at a complex visual stimulus [the
software program], and our visual system [the hardware] would
automatically and effortlessly generate a perception, which would
inform us of the output of the computation," Changizi hypothesized.

Changizi has begun successfully applying his approach by developing
visual representations of digital circuits, constructed from assemblies
of logic gates, which always have an output value of zero or one. "A
digital circuit needs wire in order to transmit signals to different parts
of the circuit. The 'wire' in a visual representation of a digital circuit is
part of the drawing itself, which can be perceived only in two ways,"
explained Changizi, who created visual stimuli to elicit perceptions of
an object tilted toward (an output of one) or away (an output of zero)
from the viewer. An input to a digital circuit is a zero or one.
Similarly, an input to a visual version of the circuit is an
unambiguous cue to the tilt at that part of the circuit.

Changizi used simple drawings of unambiguous boxes as inputs for
his visually represented digital circuits. The positioning and shading
of each box indicates which direction the image is tilted. He also
created visual representations of the logic gates NOT (which flips a
circuit's state from 0 to 1 or vice versa), OR (which outputs 1 if one
or both inputs are 1), and AND (which outputs 1 only if both inputs
are 1).

"Visually represented NOT gates flip a box's perceived tilt as you work
through a circuit, and OR gates are designed with transparency cues
so that the elicited perception is always that the box is tilted toward
you, unless overridden," Changizi explained. "The AND gate is
similarly designed with transparency cues, but contrary to the OR
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gate, it will always favor the perception that it is tilted away from
you."

According to Changizi, by perceptually walking through the visual
representation of a digital circuit, from the inputs downward to the
output, our visual system will naturally carry out the computation so
that the "output" of the circuit is the way we perceive the final box to
tilt, and thus a one or zero.

"Not only may our visual system one day give DNA computation a run
for its money, but visual circuits have many potential advantages for
teaching logic," Changizi said. "People are notoriously poor logical
reasoners — someday visual circuits may enable logic-poor
individuals to 'see their way' through complex logical formulae."

Although Changizi's visual stimuli are successful at eliciting viewer
perception, he says there are still serious difficulties to overcome.
The visual logic gates do not always transmit the appropriate
perception at the output, and it can be difficult to perceive one's way
through these visual circuits, although Changizi argues we may have
to train our visual system to work through them, similar to the way
we need to be taught to read. "My hope is that other perception and
illusion experts will think of novel visual components which serve to
mimic some digital circuit component, thereby enriching the powers
of visual circuits," Changizi said.
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