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ATHEEZ DO HENR

o FE1RAIT—L(1956~19605F %) $FEF - HRD L
- H—FIRT—93vTF(1956)
A I5NEE (Artificial Intelligence) EWLVD S EMNRES
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http://venturebeat.com/2011/02/15/ibm-watson-jeopardy-2/, http://weekly.ascii.jp/elem/000/000/207/207410/
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o EHLULVRIRET #WMEDITH T D45 = DEXET (Feature engineering)
— BEMETICEVLT. EH(BHE) ORETHE LM o1,
— ANEIDHFRELLEBELTERETTHLLIGLI T,
e FELL\MRE2: L —ALMERE
— ANENMI#HZERRITEIET. ATHREZEIMESE S,
— ZDEEIT, UKBEIBZEENTH., DFEHISMIH IS TERLY,
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BRDECH, WEETOALHEE.
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o TA— 73 —=2 U DR (2012)

e |LSVRC2012:Large Scale Visual Recognition Challenge 2012

container ship

container ship ; - wombat
’:'i' jaguar lifeboat dome | ||[Norwegian elkhound
cheetah amphibian mosque wild boar
snow leopard fireboat radio telescope wallaby
Egyptian cat drilling platform steel arch bridge || koala
W tcamname lemor | Deswgon
F4—7 SuperVision 15.315% Using extra training data from ImageNet Fall 2011
— g release
o>—=27
SuperVision 16.422% Using only supplied training data
- N — M)
~ ISl 26.602% > r/TQ.J b\ﬁj,:;,zres from classifiers using each FC
ISI 26.646% Naive sum of scores from classifiers using each FV
ISI 26.952% Naive sum of scores from each classifier with SIFT+FV,
E,EOE)_ R LBP+FV, GIST+FV and CSIFT+FV, respectively
FEERET
NIk OXFORD_VGG 26.979% Mixed selection from High-Level SVM scores and
Baseline Scores, decision is performed by looking at
the validation performance.
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Before
TA4—7
S5—=2%9

After
TA4—7
5—=7

20R2FLFEDIS—FEDEIL

Imagenet 2011 winner (not CNN)

Imagenet 2012 winner
Imagenet 2013 winner

Imagenet 2014 winner

Baidu Arxiv paper:2015/1/3

Human: Andrej Karpathy

Microsoft Research Arxiv paper: 2015/2/6
Google Arxiv paper: 2015/3/2

Microsoft Research CVPR paper: 2015/12/10

Latest

20152 AICIZIANBDBEZEAT-

25.7%
16.4%

(Krizhesvky et al.)

11.7%
(Zeiler/Clarifai)

6.7%
(GooglLeNet)

6.0%
5.1%
4.9%
4.8%
3.6%

3.1%

BRI TABDRBEXBASZ LI
HHER. EHEI TGS P



EBEFNER . T —T5—=24 +58{FE (2013-)

o HEFBFLIE. TEZFE I HEHEA,
— TEHINToNDE. BHIDITEIZRIET D,
— DRBEITTENS>TERLESEREBHYEL) |
— E{HoHLHEMEN, INETIEE. KRB IZABNERLTE -,
o EFOEAMNEREEIC
— REORBREIZ. T—TF3—=T%FES,
— DeepMindDEZEZE (D. Hassabish) , D # . Google M E N,
o HITHRTALIZEST,. EFNETRTS
- BAIETFBYRIIBIZ, 2FLLGHTLD,
— =EMIZIZ, 789 98BLTORRBREES Y, /oR—4F -5 —LTODIZHEESL |,
— 2<REILTAYSLIT,. BLGET—LEEE, F DT —LTARBDNAROT7% LES

http://www.clubic.com/mag/actualite-756059-google-jeu-video.html
http://www.economist.com/news/briefing/21650526-artificial-intelligence-scares-peopleexcessively-so-rise-machines



EEDBER: TA4—T53—27 +BIEZENEHF A (2015-)

« EHEHFADEA
— 2015%5A RITHRTHADEFEERI 50K VD EAF (UC Berkeley)
— 2015458 SITHR CTERRZE AT HI=Hh—DRF (PFNFL, BX)
— 20155128 RAITHRTEYF I N LETHORVEDOEAFE (PIN-T7Fv5, BXR)
— ZOM A —FUFK EUDTRD VN ELER
o EZATHNIXHF-VHE
— RO THLTED, BRGEFBRAFIVELGL, FBEMEEZoT=,
— EBEMIZE. 2HOATHEREENCDOIELEEERLTE

AITHRCTEREFE TSI H—(PFfL. BX)
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https://research.preferred.jp/2015/06/distributed-deep-reinforcement-learning/ 1 1
http://news.berkeley.edu/2015/05/21/deep-learning-robot-masters-skills-via-trial-and-error/
http://www.nikkei.com/news/print-article/?R_FLG=0&bf=0&ng=DGXMZ083844520S5A300C1000000&uah=DF170520127709
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B % : 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 jJumping in "black and white dog jumps over “young girl in pink shirt is
air." bar.” swinging on swing."

10

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



EZEDEKRIEAE : Generating Images (2015.12-)

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

A stop sign flying in
blue skies.

A herd of elephants walk- A herd of

ing across a dry grass ing across a green grass
field. S field.

17
Elman Mansimov et. al: “Generating Images from Captions with Attention”, Reasoning, Attention, Memory (RAM) NIPS Workshop 2015, 2015
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GoogleBIERADLA X [Z(2016.9)

*  Google Neural Machine Translation (GNMT)

«  ZEAY:8EDbidirectional RNN (LSTM), Residual connection, Attention

o  IBLHAIK:TPUDFIFE, Wordpiece
e 60%IT—ZiELLT-,

*  “two to three decimal orders of magnitudes bigger than the WMT corpora for a given language pair”

Translation quality
L

perfect translation

phrase-based (PBMT)

English English  English Spanish  French

> > > > >

Spanish French Chinese English English

Translation model

https://research.googleblog.com/2016/09/a-neural-network-for-machine.htmil

Chinese

>

English
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Deep reinforcement learning (deep RL) has been
successful in learning sophisticated behaviors
automatically; however, the learning process requires a
huge number of trials. In contrast, animals can learn
new tasks in just a few trials, bene- fiting from their
prior knowledge about the world. This paper seeks to
bridge this gap. Rather than designing a “fast”
reinforcement learning algorithm, we propose to
represent it as a recurrent neural network (RNN) and
learn it from data. In our proposed method, RL2 , the
algorithm is encoded in the weights of the RNN, which
are learned slowly through a general-purpose (“slow”)
RL algorithm. The RNN receives all information a typical
RL algorithm would receive, including observations,
actions, rewards, and termination flags; and it retains
its state across episodes in a given Markov Decision
Process (MDP). The activations of the RNN store the
state of the “fast” RL algorithm on the current
(previously unseen) MDP. We evaluate RL2
experimentally on both small-scale and large-scale
problems. On the small-scale side, we train it to solve
randomly generated multi-armed bandit problems and
finite MDPs. After RL2 is trained, its performance on
new MDPs is close to human-designed algorithms with
optimality guarantees. On the largescale side, we test
RL2 on a vision-based navigation task and show that it
scales up to high-dimensional problems.

FEOGRIEEE GEURL) (X, SN -1TEIZ B8
[ZH2EITHDIZHERMLTOET . LAL. 2ETOER
[ZIXERGRITHADBETT, ChEIIRBRIIZ, B
FHRICOVNTOLUFTIOMBNSEEEZIT., HT
MNERITTHLWMEEZE /I HIENTEFET .
DR—/IN—[F. ZDFX vy TH#EBOHELIELTLET,

BRI BRIEREE7ILTYXLEHRHTTHDOTIEAL,
FhEYAL =2 —F)LRyLT—%4(RNN) ELTHE
HL, ZNET—INLFEETHELFRELET . IR
EINT=AHERLTIE, ZILTYX LIZRNND EHAIZ
FEIEI ., RNNIFAE (HGEWLWDRLZIILIY X LI
Lo T KYFEE SIS, RNNIE., ERER. 1TE). RAN.
BEUVETIZVZECHRBMGRLTILIYX LI
(TE ST R THDFEHREZET S, THIEFTE5EDTILO
ZRETOER(MDP) [CEWTIEY—F2KIZh
> TEDIREZRIFT S, RNNDEMHEIX, IRED
(LETERZEM>f=)MDPED "&&E" RL7 LT X
LDIRREZECET D, B A lE. RRZ/MRIERIEE XK
RIEEREOmAIZDOVWTEEMIZEEMT 5, MRE
HETIE, BIEAIZERIN-EHREDZILRE
EEBRDOMDPEFEERT HELIIZANFELET . RL2ANN
MEnf-%. FLLWMDPTOD M REX . REEMNRIES
N ABDERETLE7IIL O X ALITESGEYET , KR
ELZAIETIE RREFESIVAR—ZADFTES —aA
AYDTCTAMN . BRTDRBBEETRY—ILT7YIT TS
_EERLET,
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(CNN: BEHIAH =2 —F LR YRT—D)
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http://www.jst.go.jp/pr/announce/20081015/
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e B FMREOKRYE
— FRIHGREDLKREINEOIHELKREL,
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FRDRAZ—b7 v T (EDLBARE) (. BAVEEEN—FVITIZHT HERELHD

— 324 BEERORYECOBEAEHIIBRL (XF) byT

— Fr. ARy T AR EHERBLH D,

— KEIFXERZESFLLEWVEWNTEN, BRIIAFARYEL,
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— HEETYOSRIEIHERIZTHLY,

— LEBHRIETLIE. ECOFRETLIM/LUL

BARICIE. BRIV DUEECESNSEH o T=,

— Googlet>Amazon, Facebook D L& D 1t F % H B < IE G Mo 1=,

— LML, BRIEZEG>THW, [RAIXAME T, REBEE TGN > D,
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Deep Mind () : DLOE M WEH o= 2%, DONIZK DT — L, TILIT7E, BELE, 2011812, Googleh’2014Z£ 400MTE UL,
Enlitic: BB (X#R) (CH 1+ HDLER, 2014812 15SMERE,

Nervana Systems: EfR. B¥%. €@, BBE. IRILT—F(ITHBITHEGNE, 24MFER. 1T ILH2016 BN,
Emotient: EEDRIEZRHT 584t 2012812 6MFAER . AppleH’2016 BN,

Affectiva: BREITVEHD ECTRENEH>T-D M E5HAHEND, 2009813 34MERE,

Perceptio: DLICKDEE 2 $E7 T UK, Bl%. SA:ZFEEFEA, Appleh 2015 B 4N,

VocallQ (&) : DLICK S E = 2. IMEERR . Appleh 20158 4%,

Atomwise: RS9 T T4 AN\ —~DDLER, HIEDIEHMEZ R D115, YCEELE, 2012813, 6MFRE,
Descartes Labs: DLIZK DB EZEED 2T, BEA~DE A, 20148 sSMFRIHE,
Canary:DLIZ&kAR—LtEF )T 1, 201281%., aAMFRE,

Netatmo: R E, DLICKBEERNATH, 2011813, 38MERE,

Pilot Al Labs: DL E{&ER#FF > FO—> D B E:igHE, TL/NSUOA, BIEATEALY,

MetaMind : B[R 525 —fi% . 2014813 sMERIE,

SkyMind: JavaN—X MDLIEHE . 201481%, 3MFRE,

AlchemyAPI: DLIZK 45 iE LR EEHRFRH . V5 F TR, 2005812, 2MERE, IBMAY2015IZE YL,
ZenRobotics (F4TUR) : ZHDZFER AR YR, 200781%. 17MER:ZE

x M LNEFALY

GE:DLIZK D EERER DM,
Dyson: {EBREICIRE DT -1 DZEFRFE, 1R T IL- AL YT IZRoboticsTRERIL .

Kuka (J#) : EERAOR YA~ DDLE A

Mobileye (B) : EFADEMR R E IR M, 19991 A5 TILTRIZE, 20145 15, BEM#2%8108,
LG (§8) : A/ FaVEET, DLFFE-T-ARYFTHOERNDEER

Samsung (§8) :DLZE{F->1-fIEi TO— KR Z D EEH S
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HAOREIE

— A5 S LOHEE: python, GPU
SA4T3)HBRI-TLNVS

— Tensorflow: Google.

— Caffe: UC/\—HL—,

python
C+H+R—X

— [EHZH. Keras, chainer, torch7, ...
HEE
— AYO:TAIFeEIANEIZEBASH ] (HE)

— EHY T ARISESEY - ANTHEERKDEEEEDFSIE 1 Uerry Kaplan, i)

- HZHI.TREFE

—  #FlE "Deep Learning” (Y. Bengion, MIT pressh o KFEH R, BAEREH IR T E)

(A& EZ)
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