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26 GANWE
TRUSTROBOTS?

Robots will soon be doing duty as
drivers, surgeons, and soldiers.
Are they ready? Are we?

28 Can You Program Ethics .
Into a Self-Driving Car?

When driverless cars kill, the coders may
end upontrial. By Noah J. Goodall

32 Doc Bot Preps for the OR.

Will autonomous robots take surgery out of the
surgeon’s hands? By Eliza Strickland

36 WhenRobots Decide toKill

How artificial intelligence will change
warfare as we know it.
By Erico Guizzo & Evan Ackerman
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44 Fly the Electric Skies

This electric aircraft could rival today’s
single-engine planes. By Tom Neuman

0 Mules onaMountain

How a NASA project will improve weather
forecasts and climate models. By Mark Harris
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News

Three Ways to Bridge

the Digital Divide

It’s not all technical wizardry.
By Amy Nordrum

11 The Grid’s Strained Ties to Gas
12 The Blockchain’s Dark Side
14 EEG as a Biometric ID

ADDITIONAL RESOURCES

Resources

8-mm Digital

Vintage optics with a modern
camera module re-create a classic,
home-moviefeel. By Claire Wright

19 Startups: Nervana Systems
Sells Deep-Learning Expertise

20 Geek Life: Keeping Classic
Computers Running

21 Tools and Toys: Microsoft’s
HoloLens Development Edition

64 Past Forward: The Inflatable
Invisibility Suit

Opinion
Building Robots We Can Trust

What does it mean to trust arobot?
By Susan Hassler

04 Back Story

06 Contributors

22 Numbers Don’t Lie:
Wringing More Efficiency From
Home Heating

24 Technically Speaking:
Information Overload
Meets Disposability
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Video: Can We Build

Ethical Robots?

Robots are everywhere—in our
cars, ourhomes, and our hospitals.
And as artificial intelligence
progresses, it’s likely that robots
will have to make decisions about
human lives—who gets saved inan
emergency, and who doesn’t. But
can we trust robots to solve ethical
dilemmas? Watch http:/spectrum.
ieee.org/robotethics0616

TechIngsider / Webinars

Available at spectrum.ieee.org/webinar

Machine Vision Applications—8 June

P Enhancing High-Voltage Transmission Line Performance With Numerical
Simulation—9 June

P The Future of Systems Modeling: Exploring SysML Today and Tomorrow—
On Demand

P How Far Can Your Math Knowledge Go?—On Demand

) ANSYS ENGINEERING SIMULATION RESOURCE LIBRARY
http:/spectrum.ieee.org/static/
ansys-engineering-simulation-resource-library

» NEW PRODUCT RELEASE LIBRARY
http:/spectrum.ieee.org/static/new-product-release-library

IEEE SPECTRUM

P Vision With Precision Webinar Series: Xilinx Embedded Vision Solutions for

Available at theinstitute.ieee.org

P ARTIFICIAL INTELLIGENCE In this special report, The Institute covers
one of the latest Al developments: deep learning, which involves neural
networks that teach themselves and make decisions ontheir own. This issue
includes a Q&A with an IEEE Fellow about his workin deep learning and
highlights several Al applications already in place. We also provide tips for
breaking into this growing field.

» MEET THE CANDIDATES To help you choose the 2017 IEEE president-
elect, there’s an interview with the two candidates: Life Senior Member Jim
Jefferies and Fellow Wanda Reder.

) STARTUP STAR Member Ryan Gariepy launched Clearpath with three
other students while pursuing a bachelor’s degree. The company, which
builds self-driving warehouse vehicles, now has revenues in the millions.
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