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DISRUPTIVE COMPANIES

DeeplLearning

With massive
amounts of
comﬁutationa\ power,
machines can now
nize oblects and
translate speech in
real time. Artificial
intelligence is finally

TemporarySocial
Media

Messages that quickly
self-destruct could
enhance the privacy
of online
communications and
make people freer to

10 BREAKTHROUGH
TECHNOLOGIES 2013

BREAKTHROUGH TECHNOLOGIES

Prenatal DNA
Sequencing

Reading the DNA of
fetuses will be the
next frontier of the
nomic revolution.

ut do you really want
to know al
genetic problems or
musical aptitude of

NOMINATIONS 3

Introduction

Additive
Manufacturing

Skeptical about 3-D
printing? GE, the
world's Iargest
manufacturer, is on
the verge of using the
technology to make

The 10 Technologies
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Past Years

Baxter: The Blue-
Collar Robot

Rodney Brooks's
newest creation is
easy to interact with,
but the complex
innovations behind the
robot show just how
hard it is to get along

getting smart. be spontaneous. 5 'your unborn child? % jet parts. 5 with people. -
Memoryimplants SmartWatches Ultra-Efficient Solar Big Datafrom Cheap Supergrids
Power Phones
A maverick
neuroscientist Collecting and
believes he has Doubling the analyzing information

deciphered the code
by which the brain
forms long-term
memories. Next:
testing a prosthetic
implant for people
suffering from long-
term memory loss.

The designers of the
Pebble watch realized
that a mobile phone is
more useful if yi

don't have to take it
out of your pocket.

>

efficiency of a solar
cell would completely
change the
economics of
renewable energy.
Nanotechnology just
might make it
possible.

from simple cell

phones can provide
surprising insights into
how people move

about and behave —
and even help ut
understand the

spread of diseases. 5

A new high-power
circuit breaker could
finally make h\ghly
efficient DC pow:

grids practmal 5
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B{RBRIZBITHIT—FHDZEIL (ILSVRC)

Before
T4—7

I—=7

After
TA4—7
>—=7

Imagenet 2011 winner (not CNN)

Imagenet 2012 winner

Imagenet 2013 winner

Imagenet 2014 winner

Baidu Arxiv paper:2015/1/3
Human: Andrej Karpathy

MS Research Arxiv paper: 2015/2/6

Google Arxiv paper: 2015/3/2
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25.7%

16.4%

(Krizhesvky et al.)

11.7%
(Zeiler/Clarifai)

6.7%

(GooglLeNet)
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https://research.preferred.jp/2015/06/distributed-deep-reinforcement-learning/
http://news.berkeley.edu/2015/05/21/deep-learning-robot-masters-skills-via-trial-and-error/
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BILREET IV DRE (BORMODEULLIEIT DESS)

o BV EILEHENTTFEILT
ESFMIERD S,
o THLAVEIFSAEA—bIVO—4S

Prev. frame Next frame Prediction
‘ ‘3:‘;%?‘* ° I =
I encoding trainsfonnatij)n decoding

Action Non-Action

VA

J. Oh et. al: Action-Conditional Video Prediction using Deep Networks in Atari Games, NIPS2015, Deep Reinforcement workshop, 2015



Automated Image Captioning (2014-)

‘man in black shirt is playing "construction worker in orange “two young girls are playing with "boy is doing backflip on
guitar.” safety vest is working on road.” lego toy.” wakeboard.”

‘man in blue wetsuit is surfing on
wave."

"girl in pink dress is jumping in i "young girl in pink shirt is
air." bar.” swinging on swing."

1O

http://cs.stanford.edu/people/karpathy/sfmltalk.pdf



Generating Images (2015.12-)

A very large commercial very large commer-
plane flying in blue skies. 01a1 plane flying in rainy
skies.

A herd of elephants walk- A herd of elephants walk-
ing across a dry grass 1Ing across a green grass

field. o field. .

Elman Mansimov et. al: “Generating Images from Captions with Attention”, Reasoning, Attention, Memory (RAM) NIPS Workshop 2015, 2015
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http://jp.techcrunch.com/2015/09/24/placemeter-measures-retail-shop-conversion-rates/
http://jp.techcrunch.com/2016/01/05/20160104netatmo-makes-outdoor-security-cameras-suck-less/
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HAppleht, BUBERHDATHEER FHITDXFAFBEEMotientEBUR LIz &, HKWall
Street Journal®'187H (Rt . AppleDLIRIBEHENRDIZE LT, EOHRUE.

GMOTICNT

Emotions Predict Attitudes and Actions

Emotient® bw F_—

Emotientl32012FRIZEDH Y T AL ZFHE > 7« T (CHLREE < JENRTE. <>
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http://www.itmedia.co.jp/news/articles/1601/08/news093.html
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http://www.businessinsider.sg/robotic-chef-cooks-for-you-2015-12/?r=US&IR=T#.VpOYnJOLTMU
http://jp.techcrunch.com/2016/02/24/20160223i-know-i-shouldnt-feel-bad-for-a-robot-but-i-do-anyway/
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Boston DynamicsDAtlasNELE B %
17(2016/2/24)

J Atlas, The Next Generation

FleFfe, LOLSCABOERERERZOHNVW? E-T?

If you don’t have time to cook yourself a gourmet meal, or lack the skills, the Moley Robotics

L EHEBHBELEEN. COETARIB20MUENEE 2 312,

UK-based company Moley Robotics created this concept kitchen prototype, which includes an
oven, stove, touchscreen unit, and robotic arms and hands. The hands are equipped with tactile
sensors, and can chop, stir, pour, use a blender and utensils, and turn the stove on and off.

ZFZTIMRZEEETNTWHORY M. RFHRDAtasZ. 2D, FTEBRETCZEFERELRE
=Y/ RORy hEEofeDd. A—F—h'GoogleT#H dBoston Dynamics’z.

(23T, SNEBLLBVWTWELEE W, Atlash'FICFE > TWSEHMEMEE L LD,
BRIECEENhZEEREDHLTVWEZDIEF., FOBECHEVATALARTANT 3o, #BUL
DEWDITNIETZEE. HiFR<hD, £5 TKarate KidAfcWiED, THABITIEAEL T
aAvKPa—41. )

MasterChef winner Tim Anderson had his cooking skills recorded in 3D, which were then
translated into instructions for the robot chef, who can now replicate Anderson’s movements on
its own.

The kitchen operates via built-in touchscreen or smartphone app. While it can currently only
make crab bisque, users will be able to choose from an iTunes-style library of over 2,000 recipes
from around the world once the consumer version launches in 2018.

ZONR—V a3 VOAtashBINWT WS EZ 22 RB2D1E, ZnAFHTE, L ZWnwoik, #itt
RICLEARD ERKESE, FIDIE330/R Y ROETHRE > fcht, SEIF180RY RE5WE, 2h
THELE, HOTHERBGZD<BEWD, ABOEEICETWTERLEREZL D, Z25DA

“Food is the basis of a good quality of life. You need to have proper nutrition. My goal is to make
people’s lives better, healthier, and happier,” Moley founder Mark Oleynik said in a Moley
Robotics video.

BrEFE, ATRIEKEBETTETS, BATHR. BREEA VFRE->TET 4 — 9TV FE
(BiE67 1 —K) HE, KCRRBOEYH—2FEHAATWS (LIDAR, AFLAAA SRR
¥) . BROEOXEFOLHD, AMIIFEBREIESAN,

AtlasizfBZ 5 L. R7ZRF. BHTRVWED EEHB, BLATRTWEREEZWAL. fh
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