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2018 2 9 Science
(vol.358, iss 6376)

_ AlY Q@A 4 (the leaders)
BT D Ay v oJ _ OEiX
(pioneering in terms of
specialized chip architecture)
A6 T

(groundbreaking advances)

E 5

CHINA'S Al IMPERATIVE

The country’s massive investments in artificial intelligence are
disrupting the industry—and strengthening control of the populace

n a gleaming high-rise here in north-
ern Beijing’s Haidian district, two
hardware jocks in their 20s are testing
new computer chips that might some-
day make smartphones, robots, and
autonomous vehicles truly intelligent.
A wiry young man in an untucked
plaid flannel shirt watches apprais-
ingly. The onlooker, Chen Yunji, a
34-year-old computer scientist and found-
ing technical adviser of Cambricon Tech-
nologies here, explains that traditional
processors, designed decades before the
recent tsunami of artificial intelligence
(AI) research, “are slow and energy in-
efficient” at processing the reams of data
required for AL “Even if you have a very
good algorithm or application,” he says, its
usefulness in everyday life is limited if you
can’t run it on your phone, car, or appli-
ance. “Our goal is to change all lives.”

In 2012, the seminal Google Brain proj-
ect required 16,000 microprocessor cores to
run algorithms capable of learning to iden-
tify a cat. The feat was hailed as a break-
through in deep learning: crunching vast
training data sets to find patterns without
guidance from a human programmer. A
year later, Yunji and his brother, Chen Tian-

628 9 FEBRUARY 2018 « VOL 359 ISSUE 6376

By Christina Larson, in Beijing

Tech companies and computer science
departments around the world are now pur-
suing Al-optimized chips, so central to the
future of the technology industry that last
October Sundar Pichai, CEO of Google in
Mountain View, California, told The Verge
that his guiding question today is: “How do
we apply Al to rethink our products?” The

Published by AAAS

Such groundbreaking advances far from
Silicon Valley were hard to imagine only a
few years ago. “China has lagged behind the
U.S. in cutting-edge hardware design,” says
Paul Triolo, an analyst at the Eurasia Group
in Washington, D.C. “But it wants to win the
Al chip race” The country is investing mas-
sively in the entire field of Al, from chips

Last summer, China’s State Council is-
sued an ambitious policy blueprint call-
ing for the nation to become “the world’s
primary Al innovation center” by 2030, by
which time, it forecast, the country’s AI in-

sciencemag.org SCIENCE

8102 ‘6 Aeniga4 uo /b1o’Bewsousios aousios//:dly woly papeojumoq

PHOTOS: (CLOCKWISE FROM TOP LEFT) STR/AFP/GETTY IMAGES: JIN KE—IMAGINECHINA; SHAN HE—IMAGINECHINA VIA AP IMAGES
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" Al holds the potential to be a major driver of economic
growth and social progress” [White House report, 2016]

*:: Released domestic strategic plan to become world leader in Al
by 2030 [2017]

"Whoever becomes the leader in this sphere [Al] will become
the ruler of the world" [Putin, 2017]
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" An important shift from a mobile first world to an Al first

GOUS[Q world" [CEO Sundar Pichai @ Google |/0 2017]

Created Al and Research group as 4th engineering division,
now 8K people [2016]

B Microsoft

- Created Facebook Al Research, Mark Zuckerberg very opti-
facebook . .
mistic and invested

% All in Al Al "
BaibEE %[ COO @ 2017]
Tencent f&ifl Al in Allin Al é W Al
X [COO @ 2017]

MEEOED @2017 Y ]

ﬂmibaha con BB 3 oo .[
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Growth in Introduction to ML+Al enrollment (relative to 2015)
Source: University provided data, 2019.
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Al startups (U.S., January 1995 — January 2018)
Source: Sand Hill Econometrics
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Total Number of Al mentions in earnings calls
Source: Prattle, 2019.
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1956 Dartmouth Conference:
The Founding Fathers of Al
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John MacCarthy Marvin Minsky Claude Shannon Ray Solomonoff Alan Newell
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Herbert Simon Arthur Samuel Oliver Selfridge Nathaniel Rochester Trenchard More

Founding fathers of Al. Courtesy of scienceabc.com
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Number of Al papers on Scopus by subcategory (1998—2017)
Source: Elsevier
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Transfer
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Input Layer

Hidden Layer (]

Output Layer )
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y= tf matmml(a, b) @ I ® torch PYT6RCH
with tf Session() as sess: o
result = sess.run{y)
print{result)
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