I 60, SPIES LIGHT WAVES PREVENTINGRADIO | ENVISIONING THE
INTHE SKY WITH ATWIST INTERFERENGE SMART HIGHWAY
A private satellite They cancarry 'S getting harder, One inventors
{racks greennouse wice the data butthetechis ohsession—in 1925
I gases P.09 P34 geling betier P.40 | P.46

IEEE

SPECTRUM :
I~
FORTHE TECHNOLOGY INSIDER | 08 16

>

HACKING

GPS

NEW TECHNOLOGIES
GOULD PREVENT
MILITARY AND
GIVILIAN DISASTERS
BY MAKING

GPS REGEIVERS
SPOOF-PROCF P.26




COMMUNICATION
WITHATWIST

Alittle-exploited property of light could
push data transmission to new heights.

BY ALAN E. WILLNER

GPSLies

Global navigation is at risk

from spoofed GPS signals.

Here’s howto fight back.
By Mark L. Psiaki
&Todd E. Humphreys
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Today’s digital radios
still struggle with
avery old problem.
By Mitchell Lazarus

The SmartRoad
NOt Taken

A 1920s invention might
have cut traffic deaths,
but it never took hold.
By Lee Vinsel
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Private Satellite Snoops for CO,
Anew satellite willactas a
paparazzo for greenhouse-

gas emissions.

By Peter Fairley

11 The Million Faces Challenge

12 Deep Learning for Sale

14 Inching Toward Exascale
Computing

16 The Big Picture:
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Resources

Light Sounds

AWi-Fi chip that can do the
unexpected—includingturning
music into color. By Charles Lohr

21 Careers: Beth Keser MacGyvers
HerWay Into TV

22 At Work: How to Avoid
Crowdsourcing Pitfalls

23 Geek Life: Star Simpson Revives
Forrest M. Mims’s Classic Circuits
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Opinion

Simon Ramo, a Force of Nature
Ramo’s seminal contributions

to electronic engineering
spanned several decades.

By Susan Hassler

04 Back Story
06 Contributors
24 Numbers Don't Lie:
Boeing at 100
25 Technically Speaking: Staying
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Top Programming Languages
IEEE Spectrum’s annual
interactive ranking ofthe top
programming languages is

now available. Drawing from

10 sources, including GitHub,
Google, and Stack Overflow, you
can use filters and customizable
weightings to find out what
languages employers are
demanding, or what’s bubbling up

It's All inthe Motion Capture 60 Past Forward:

Astronaut, Unplugged

: ADDITIONAL RESOURCES

Tech Insider / Webinars

Available at spectrum.ieee.org/webinar

» Perspectives on 5G: Beamforming, MIMO, and More—
Available On Demand

> Performance Measurements—Enabling the Smarts in smart Machine
Control (sMC)—Available On Demand

» Essential Technologies for smart Machine Control (sMC)—
Available On Demand

» MASTER BOND RESOURCE LIBRARY
http:/spectrum.ieee.org/static/master-bond-resource-library
NEW PRODUCT RELEASE LIBRARY
http:/spectrum.ieee.org/static/new-product-release-library
» WHITE PAPERS

-

OHR; MARK MONTGOMERY

FROM LEFT: GHGSAT; CHARLES

http:/spectrum.ieee.org/whitepapers

IEEE SPECTRUM

In Control of Your Device from open source:

http:/spectrum.ieee.org/tpl0816

The Institute

Available at theinstitute.ieee.org

> DIGITAL CASHIERS MasterCard is working to allow consumers to
make payments from gadgets, wearables, and even robots.

> GERMANY’S FIRST BROADCAST On 22 December 1920, Germany
transmitted its first radio broadcast—a Christmas concert—fromthe town
of Kdnigs Wusterhausen. This breakthrough was recently honored with an
|EEE Milestone.

» LOOKING TOWARD THE FUTURE The first IEEE International
Rebooting Computing conference, to be held from 17 to 19 Octoberin
San Diego, will explore how to reinvent computing technology. The IEEE
Technology Time Machine, from 21 to 22 October, will be held atthe same
venue and will look at future technology directions.
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