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Digital cameras have reached im-
pressive levels of sharpness and 
quality at a really fast pace. How-
ever, they’re a long way from being 
absolutely perfect. For example, 
wide angle lenses tend to cause 
ugly distortions at the edge of ima-
ges. So is this an insurmountable 
problem or simply a conquerable 
obstacle on the path to an even 
more accurate depiction of reality? 
John A. Rogers found a fascinating 
answer to this in nature itself.

a sharp eye
NEW IDEAS FOR

THE PHOTOGRAPHY
OF TOMORROW
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After all, over millions of years, nature has brought forth a 
practically endless series of fascinating shapes, structures, and 
processes.

NEW IDEAS,
NEW POSSIBILITIES

First, the researchers looked at the eyes of mammals. However, 
it turned out that the semi-spherical visual organs of insects, 
being made up of numerous individual eyes, are far more inte-

resting, effi cient, and sophisticated, with a fi eld of vision 
which covers an entire hemisphere of 180 degrees. For 
example, a simple common house fl y can use its com-
pound eyes to capture 100 images per second as sepa-
rate sensory impressions with no problem at all. And 
it does so with a practically endless depth of focus 
and without distortion. This means that the insects, 
which have already inhabited the earth for more 
than 400 million years, are far ahead of humans 

when it comes to vision. 

Inspired by this, the research team pursued 
this question with meticulousness, dedica-
tion, and passion: What if you could take 
the principle of an insect’s eye, along with 
its ability to look in all directions at the 
same time without sacrifi cing quality, 
and apply it in a technologically useful 
way? Would this make it possible to 
take today’s already powerful digital 
photography to a completely new le-
vel of quality with a much greater 
depth of focus than is known today 
and perhaps even an endless depth 
of focus?

W                                        
ho is this John A. Rogers, then? Not just anyone! 
He’s a renowned professor of engineering and 

head of the 3D Micro- and Nanosystems Group at the Univer-
sity of Illinois. He’s considered to be one of the most inno-
vative thinkers of the 21st century in the world of academia. 
This passionate scientist is responsible for more than 80 pa-
tents which have enthused the world of science, attesting to 
an ever-strong research drive which strives to always improve 
upon the present state of affairs and enable the seemingly im-
possible.

To get to the bottom of the issue concerning digital came-
ras, the 46-year-old Rogers put together an inter-
disciplinary team of highly qualifi ed indivi-
duals and started out on a bit of 
basic research: As in 
previous suc-
cess-

ful projects, the scientists looked for an element of nature 
that might serve as the basis for an entirely new solution.

IN FOCUS

The camera enables

the same time.
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BREAKTHROUGH
IN THREE YEARS

Under Rogers’ leadership, the team of renowned physicists, 
chemists, and engineers addressed this challenge. “How can 
you realize a curved 3D structure when materials, shaping 
technology, and production facilities for commercial purpo-
ses are consistently tailored towards fl at geometries?” – This 
is how the researchers describe one of the major obstacles to 
be overcome. For three years, they puzzled over the concept of 
an artifi cial compound eye, but they did not allow themselves 
to be discouraged by setbacks. After all, enduring obstinacy is 
rewarded – with a creative mix of materials, mechanics, and 
production processes, the team of specialists in 3D micro- and 
nanosystems made their fi rst breakthrough. How? By manu-
facturing the two subsystems – the microlenses and the photo 
detector array – as separate units, both with a fl at structure 
and using a material that can be stretched like a rubber band 
and pneumatically curved. Once these subsystems are joined, 
the researchers were able to blow up the material mix like a 
balloon, thus creating the 3D structure of the artifi cial insect 
eye. The 1 cm “Rogers camera” imitates the structure of the 
insect’s visual organ using 180 individual lenses, each of which 
is coupled with a photo diode and contributes one pixel to the 
overall image.

The team then analyzes the initial experiments with great an-
ticipation. The result: Not yet a revolution, but an encouraging 
start! The power of the camera is already at the level of the 
vision of a bark beetle. And the team in Illinois is confi dent 
that the artifi cial compound eye will soon reach the level of a 
praying mantis or dragonfl y. This would be 28,000 individual 
eyes (ommatidia) per compound eye. This means that a com-
pletely new level of quality in digital photography might really 
be achievable. Rogers’ invention could even mark the start of a 
new era – digital photography with a practically endless depth 

of focus and completely new possibilities for the most varied 
of application areas.

FUTURE FIELDS OF APPLICATION  

“Many of our ideas on materials and mechanics open up new 
possibilities for the development of other biologically inspired 
imagers based, for example, on the eye of the lobster, crab, 
and other cephalopods,” explains the American researcher. 
He’s always on the lookout for new ways of blending high-
technology and biology in previously unknown ways in order 
to create new application possibilities. Even if the artifi cial in-
sect eye still has a fair way to go until it’s ready for series pro-
duction, the potential of the concept for digital photography is 
already awe-inspiring: For example, the Rogers camera might 
be used in the future for the scouting expeditions of miniature 
fl ying robots, in surveillance cameras, or in endoscopy, provi-
ding as yet unheard of image quality. Rogers and his team are 
still on the case – eventually, the imaging researcher and his 
think tank are sure to end up developing some applications 
which will sound like science fi ction to most of us. However, 
you couldn’t get anything more real: As Rogers’ motto illus-
trates, it’s science that brings solutions to society. And we’re 
really excited to see what happens next!

HTTP://ROGERS.MATSE.ILLINOIS.EDU

JOHN ASHLEY ROGERS

Born on the 24th of August 1967 in Rolla (Missouri, USA) and Professor of 

Engineering in the Material Sciences Department of the University of Illi-

nois at Urbana-Champaign, Rogers is the owner or co-owner of more than 

80 patents. He is known for the development of fl exible electronic fi lm com-

ponents on the basis of organic semiconductor materials and of nanotubes 

made from silicon or carbon for use in the photovoltaics, adaptive optics, 

biomedical, and electronic textiles sectors.

A Camera with microlenses ///// B Each microlens generates an image in ac-

cordance with the viewing angle ///// C Proportional image thanks to activa-

ted photo diodes ///// D Result: A composite depiction of the object
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