
THE MAGAZINE OF TECHNOLOGY INSIDERS

SPECTRUM.IEEE.ORG

EKSO BIONICS'
POWERED
EXOSKELETON
LEADS A NEW CLASS
OF ELECTROMECHANICAL
GEAR THAT WILL PUT
PARAPLEGICS BACK
ON THEIR FEET

IT'S ONE

OF14
LlFE-ALTERING,

GAME-CHANGING
ADVANCES THAT
MADE OUR 2012

TOP
TECH
SPECIAL
REPORT



volume 49 number 1 international

l.l2

SPECIAL
REPORT TIJI=I TEI:H i:!IJ:::Li:!

22 Next Year's Tech News- Today
In this year's technology issue, we present the big stories that are sure to surface in the coming year, calling the results
when we can and narrowing down the possible outcomes when we can't. By Philip E. Ross & Samuel K. Moore

24 Good-bye, Wheelchair
A new exoskeleton willlet paraplegics
put on their walking shoes.
By Eliza Strickland

27 ICs Grow Up
Chips-and the transistors on them-
will enter the third dimension.
By Rachel Courtland

30 Plug-Ins Proliferate
Electric cars will finally take to the
road in big numbers.
By David Schnelder

32 Will Windows Cut It?
Microsoft tries to unify the tablet
and desktop realms.
By Steven CherryCOVER.·

GABRIELA
HASBUN,
RETOUCH/NG:
STATlK O/G/TAL

33 LEDsfor Less
A prizewinning bu lb will give us
the light we want.
By Richard Stevenson
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35 Future Vision
Bionic implants will restore síght
to the blindo By Eliza Strickland

36 In Search of Alien
Worlds
A new instrument will advance
the hunt for Earth-like planets.
By Rachel Courtland

39 A Battery as Big
astheGrid
Grid-scale batteries will become an
attractive alternative to building new
power plants. By Jean Kumagai

48 Up, Up, and Away
This ís the year when privately built
spacecraft will be put to the test.
By James Oberg

41 Crunch Time for EUV
lt's the make-or-break year for a new
way of making chips.
By Katie M. Palmer

45 Fantastic 4G
Operators will be building out 4G LTE
networks around the world.
By Marisa Plumb

50 State of Charge
Superpowerful DC chargers will help
drivers of all-electric cars overcome

"range anxiety."
By Lawrence Ulrich

54 China's
Homegrown
Supercomputers
Finally, the country's own processors
will power its supercomputing effort.
By Joseph Calamia

57 Printing in 3-D
One-off manufacturing will
start filling the many gaps in our
mass-produced world.
By Paul WaUich
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UPDATE
9 HYBRID
HELlCOPTERS
The electrification
revolution is coming
to choppers.
By David Schneider

11METAMATERIALS
MIRACLE

12 MEAT ENGINEERING

13 COTTON
ELECTRONICS

14 FLAT TRANSISTORS
MAKE A COMEBACK

OPINION
8 SPECTRAL L1NES
15technological
innovation slowing
down? By Philip E. Ross

21 REFLECTIONS
Webcams are one thing,
but webcams connected
to social networks are
quite another.
By Robert W Lucky

DEPARTMENTS
4 BACKSTORY
Our reporter visits a state-
of-the-art planet hunter on
the outskirts of Geneva.

6 CONTRIBUTORS

TOOLS&TOYS
16 Adobe's new suite of tablet
apps puts the cloud at the
center of your images. By Sally
Wiener Gratta & Daniel Grotta

18 Scrabble gets a social net-
working makeover in Words
with Friends. By Mark Anderson

19 BOOKS
The politics of energy have only
gotten more complicated since
Daniel Yergin's 1991 The Prize.
By William Sweet

20 PROFILE
A 28-year-old artist rethinks
physics, video games, and
the physics of video games.
By Susan Karlin

64 THEDATA
15data mining undermining
a favorite board game?
By Mark Anderson
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Video:
Walking Again
Tamara Mena has
been confmed to a
wheelchair since a car
accident six years ago.
Now Ekso legs have
allowed her to get back
on her feet. See Mena's
Ekso system in action
in an exclusive video:
http://spectrum.ieee.
org/eksoorrz

THEINSTITUTE,IEEE.ORG AVAILABLE6JANUARY

REDUCING ACCIDENTS
WITH SMARTER CARS
Up to 90 percent of all car crashes
caused by driver error could be
eliminated with more-intelligent
transportation systems, according to
severallEEE members. Embedded
systems, sensors, and microprocessors
are just some of the technologies
that could help. Learn what IEEE
members are doing in this area.
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Better Simulation of Dielectric
BarrierDischargePlasma
Actuators UsingVORPAl

Planning,Architecting,
and ExecutingSmart Grid
Transformations

FluldStructure Interaction
Simulatlon With COMSOl

RequirementsManagement's Key
Rolein the Nuclear Industry

~
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Electrostatic Actuation With
COMSOl Multiphysics

Big Demand Drives Small
Solutions-Scalable Baseband
Solutions

Accelerating Development of
Smart Grid Power Electronics
Control Systems With RCPand
Hll Techniques

NEW BOOK ON DEVELOPING
LEADERS AND MANAGERS
Most books on effective leaders
focus on CEOs, presidents,
and others working at such
loft y levels. But the important
role of the manager is often
overlooked. A new IEEE e-book
on management says effective
managing cannot exist without
some level of leading.

IEEE AEROSPACE
CONFERENCE
The 2012 IEEE Aerospace
Conference, being held in Big
Sky, Mont., from 3 to 10 March,
promotes the interdisciplinary
understanding of aerospace
systems, their underlying science
and technology, and their
applications to government
and commercial endeavors.

AVAILABLE AT http://spectrum.ieee.org/webinar

Getting More Benefits From
Modeling Vacuum Electronic Devices

Power System Contingency
Analysis and Security Constrained
Optimal Power Flow in MATlAB

The Emerging Technology Forum
Series: Reinventing Infrastructure
for High-Speed Rail

Plasma Modeling With COMSOl
Multiphysics

The IEEEEmerging Technology
Forum Series: Silicon Valley's
Impact on the Automotive Industry

New product release library:
http://spectrum.ieee.org/static/
new-product-release-library

Nationallnstruments resource
library: http://spectrum.ieee.
org/static/national-instruments-
resource-library
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