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Better Than the Human Eye: Tiny Camera With Adjustable Zoom Could
Aid Endoscopic Imaging, Robotics, Night Vision
ScienceDaily (Jan. 17, 2011) — Researchers from
Northwestern University and the University of
Illinois at Urbana-Champaign are the first to
develop a curvilinear camera, much like the human
eye, with the significant feature of a zoom
capability, unlike the human eye.
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The "eyeball camera" has a 3.5x
optical zoom, takes sharp images, is
inexpensive to make and is only the
size of a nickel. (A higher zoom is
possible with the technology.)
While the camera won't be appearing
at Best Buy any time soon, the
tunable camera -- once optimized -should be useful in many
applications, including night-vision
surveillance, robotic vision,
endoscopic imaging and consumer
electronics.

"We were inspired by the human
eye, but we wanted to go beyond the
human eye," said Yonggang Huang,
Joseph Cummings Professor of Civil
and Environmental Engineering and Mechanical Engineering at
Northwestern's McCormick School of Engineering and Applied
Science. "Our goal was to develop something simple that can
zoom and capture good images, and we've achieved that."
The tiny camera combines the best of both the human eye and
an expensive single-lens reflex (SLR) camera with a zoom
lens. It has the simple lens of the human eye, allowing the
device to be small, and the zoom capability of the SLR camera
without the bulk and weight of a complex lens. The key is that
both the simple lens and photodetectors are on flexible
substrates, and a hydraulic system can change the shape of
the substrates appropriately, enabling a variable zoom.
The research is being published the week of Jan. 17 by the
Proceedings of the National Academy of Sciences (PNAS).
Huang, co-corresponding author of the PNAS paper, led the
theory and design work at Northwestern. His colleague John
Rogers, the Lee J. Flory Founder Chair in Engineering and
professor of materials science and engineering at the
University of Illinois, led the design, experimental and
fabrication work. Rogers is a co-corresponding author of the
paper.
Earlier eyeball camera designs are incompatible with variable
zoom because these cameras have rigid detectors. The
detector must change shape as the in-focus image changes
shape with magnification. Huang and Rogers and their team
use an array of interconnected and flexible silicon
photodetectors on a thin, elastic membrane, which can easily
change shape. This flexibility opens up the field of possible
uses for such a system. (The array builds on their work in
stretchable electronics.)
The camera system also has an integrated lens constructed by
putting a thin, elastic membrane on a water chamber, with a
clear glass window underneath.
Initially both detector and lens are flat. Beneath both the
membranes of the detector and the simple lens are chambers
filled with water. By extracting water from the detector's
chamber, the detector surface becomes a concave
hemisphere. (Injecting water back returns the detector to a flat
surface.) Injecting water into the chamber of the lens makes
the thin membrane become a convex hemisphere.

Print

Bookmark

Email

Just In:
Molecule Helps Brain Resist Degeneration, ...

Science Video News

Ads by Google

Workout For The Eyes
AutoCAD Civil 3D Trial
Unleash Your Productivity Today.
Download Your Free Trial Today.
Autodesk.com/Civil-3D-Free-Trial

Optometrists are using a variety of
tools to assess visual perception and
to help athletes fine tune their visual
perception, in a manner similar to. ...
> full story

Laptops Sold for $33.33
Today: All HP Laptops are Sold for
up to 98% Off. Buy Yours Today?
QuiBids.com

Physicist Shoots with Custom-Built Camera,
Composes Images of Unprecedented Definition

Endoscopic Cameras
Stryker's 1288 HD 3 Chip Camera
1920x1080 with 9 specialty settings
www.Stryker.com/Endoscopy

Computer Scientists Program Robots To Play
Soccer, Communicate With Bees

Computer Scientists Make Laser Eye Operation
Simpler

more science videos

98% Off All Canon Cameras
Buy Your Canon Digital Cameras for
as Low as $3.93. Check it out!
Canon.Wavee.com

Related Stories
Artificial Bee Eye Gives Insight Into
Insects’ Visual World (Aug. 6, 2010) —
Despite their tiny brains, bees have
remarkable navigation capabilities based
on their vision. Now scientists have recreated a light
-weight imaging system mimicking a honeybee's
field of view, which ... > read more
Illumination-Aware Imaging (Oct. 19, 2009) —
Conventional imaging systems incorporate a light
source for illuminating an object and a separate
sensing device for recording the light rays scattered
by the object. By using lenses and software, ...
> read more
Tests Check Out Rescue Robots' Life-Saving
Vision (June 12, 2008) — A new systematic way to
evaluate the robot visual capability humans need to
drive the device, search for victims and access
general hazard conditions, has been ... > read
more
Eyetracker Warns Against
Momentary Driver Drowsiness (Oct.
19, 2010) — Car drivers must be able
to react quickly to hazards on the road
at all times. Dashboard-mounted cameras help
keep drivers ... > read more

www.google.com/nexus

Breaking News

Ads by Google

... from NewsDaily.com

Scientists complete
first citrus gene
sequencing
Thaw of Earth's icy
sunshade may stoke
warming
Scientists find
inflammation
immune cell switch
Argentine dinosaur
paved way for T. rex:
scientists
Even blindfolded,
dolphins are masters
of imitation

Cell Phones Could Double as Night Vision
Devices (May 4, 2010) — Call it Nitelite: The
more science news
newest app for cell phones might be night vision. An
engineering researcher has crafted a nickel-sized
In Other News ...
imaging device that uses organic light-emitting
Obama and Hu to
diode technology similar ... > read more
confront economic
Ads by Google
strains
Infrared FLIR Cameras
Authorized FLIR Dealer 15 Years Exp
Call Now 4 Best Price 866-451-2257
www.midstateinstruments.com
LifeSize Camera 10x HD
Nationwide Sales & Service. Free 30
Day Trial on LifeSize VC Systems!
www.LifeSize-Conferencing.com

http://www.sciencedaily.com/releases/2011/01/110117152739.htm

Apple's bright view
outshines Jobs's
plight
Giffords's husband
says she recognizes
him
Lieberman won't
seek re-election:
aide

1/19/2011

Better than the human eye: Tiny camera with adjustable zoom could aid endoscopic imagi... Page 2 of 2

To achieve an in-focus and magnified image, the researchers
Search
actuate the hydraulics to change the curvatures of the lens and
detector in a coordinated manner. The shape of the detector
must match the varying curvature of the image surface to
accommodate continuously adjustable zoom, and this is easily
done with this new hemispherical eye camera.
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