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DeepMind TiE, 3 RItDRARZEMINITEKEE SRR 2 IR BREE A3 E L, £ OIRAEZERINT
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2.30 Google DeepMind D E19

16 A T NTRIREICRET 2 Bifi@hin & PERE By~ DR mTREME)  RRPFPEEE EEMEHREDS PEEMEHaYE
B R IEREA ,717,\_:} (2017 4% 3 HBI'E)
<http!//www.meti.go.jp/committee/sankoushin/shin_sangyoukouzou/pdf/002_05_00.pdf>

TR NTHIREA BT 5 2 L& B TEERMMR T, A —m v - A7 LY 2015 FICRIL ST,

18 “OpenAl Gym,” OpenAl

Webpage. (2017 4F 3 AR%E) <https:/gym.openai.com/>

19 “Open-sourcing DeepMind Lab,” Google DeepMind Webpage. (2017 4 3 A &)
<https://deepmind.com/blog/open-sourcing-deepmind-lab/>
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Za—I ARy NU—=2ICR 57 n T T D%

(7T 7Ry 7 ARE~ORL ) OFFBEICKHIE LT, 2X%7 v a =X LD0—fTh
LB TFEICLY | L EOBRNE E LTS n T I vy NEBARER 2 &
ZoR L7ZAF9E Td 520, A2 Google DeepMind (2 L5 HDTH Y, HaMTE 2B
T5 8y 7LV OEBEERFETHS ICLR (International Conference on Learning
Representations) 201621(233\ T, Best Paper Award # & L7 D TH S,

AR T, 3 RonARZERINICE NI BBV L | ZDRERIC T & L7 gIIAE

EHEZONTEAA TR LRENOGHFE L, TON A TLEEZEHN LT, HOERDHT
EOMEIZE D AL ELI-00T 07T L HEICERSEEBHEEOR Y b U
—7 Zfi L7z (K 231, X 2.32), T4, BRIV AT LAOT 07T MNIFHEOBERD
—IEEWSTIY | NTRENL WD Z L ORFEDRD THEEL 7> TWDH, Z O
TENLE DR E R T D 12O DRPIDO—H L E 9 Z LRk S,

Program Descriptions | Calls
ADD Perform multi-digit addition ADDI, LSHIFT
ADDI [ | ACT. CARRY
¥ -
“LSHIFT d pointer one step |L“ |"ACT
“RSHIFT | Shift a specified pointer one step right ["ACT
ACT | Move a pointer or write (o the scratch pad -
BUBBLESORT | Perform bubble sort (a iscending order) BUBBLE, RESET
BUBBLE | Perform one sweep of pointers left to right |"ACT, BSTEP
RESET | Move both pointers all the way left | LSHIFT
BSTEP Conditic and advance pointers COMPSWAP, RSHIFT
“COMPSWAP Conditio swap two elements ACT
LSHIFT Shift a specified pointer one step left ACT
RSHIFT Shift a specified pointer one step right ACT
ACT | Swap two values at pointer locations or move a pointer | -
GOTO Change 3D car pose to match get | HGOTO. VGOTO
“HGOTO T Move horizontally to the target angle [ "LGOTO, RGOTO
LGOTO | Move left to match the target ang ["ACT
RGOTO Move right to match the ta ACT
VGOTO Move vertically to the targ UGOTO, DGOTO
UGOTO Move up to match the target elevation ACT
DGOTO Move down to match the target elevation ACT
ACT Move camera 15° up, down, left or right =
| RIMP Move all pointers to the rightmost posiiton RSHIFT
|"MAX | Find maximum element of an array "BUBBLESORT.RIMP |

Table 2: Programs learned for addition, sorting and 3D car canonicalization.

Note the the ACT

program has a different effect depending on the environment and on the passed-in arguments.

XK 231%EL-7055LD—

20 S Reed and N. de Fraitas, “Neural Programmer-Interpreters,

M%) <https://arxiv.org/abs/1611.04558>

21 “TCLR 2016 Basic Information,” ICLR 2016 Webpage.

<http!//www.iclr.cc/doku.php?id=iclr2016:main>

22 op.cit.(20)
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GOTO 1 2
GOTO 1 2 HGOTO

1 2 3
Moo 1 2 3 L6010 oriaabe ekl i
ACT (RIGHT) “ . . ACT(LEFT)
ACT(LEFT) 4 5 6

VGOTO

ACT(LEFT)
Ung$(Up) ACT (LEFT) =l e =
ACT(LEFT) o
GOTO 1 2 1 2 3 VGOTO
HGOTO uGoTO g
RGOTO ~ ‘ ‘ ACT(UP)
ACT (RIGHT)
ACT(RIGHT) SO
ACT(RIGHT) LEOR0 1 2 3
- 4 5 6 LGOTO . : -
BaaT ACT (LEFT) ’ y ﬂ;ﬂq ;?:}
ACT (DOWN) ! l MEOAD) . =4
ECTI(DOW) DGS;?(DOWN)

Figure 7: Example canonicalization of several different test set cars. The network is able to generate
and execute the appropriate plan based on the starting car image. This NPI was trained on trajectories
starting at azimuth (—75°...75°) , elevation (0°...60°) in 15° increments. The training trajectories
target azimuth 0° and elevation 15°, as in the generated traces above.

2.32 R 3 RAZEMAT., FEOHHAMEN LA AT EZEDIEEN
BEISEH700 5 LEER

b 9 — DO FHNL. Google ARIKIT K 2 BEMFHER O F T 524, ARBFIEIT K 2 B
FIRR 7 L3 Y X LNTBEIC Web £ Google FIRRIZEZE X T\ 5, AWFZETIE, £ =57EM
DOBEBEIERIC HT= > T, ATTENT=XD TEK] ITHYT 5008, SHEICKFELZRNn=
—I Ny NU—7ORfgEL LTRBLSN%, MO FE~ERIND (K 2.33), X
2331, BEA2 L E AN LT =2 —F 2y U —7 OREOFHE Z A TELTWD,
b RSN RO, THERE L, %Wummﬁgamm@ﬁﬁ:%biﬁjmmﬁf
HIRRETH Y | ¢ 1TFE, #ERE., AARBZINEZNE LI L T2 REOREIFIZFRERD F
MIRBLE LTEBEINTWAZEEARLTWD, ZOZEIZKY, 72L& % iﬁﬁp-%\ ERE
FERBRENZENFZE IV iuE, H-OFPET =23 o THLEIERAAHEIC 72 D (zero
shot learning & FEEINLD),

ZORKIZ, TEW) d=a—TI 0%y hU—Z ORIEELZOELE LTRESIND Z N
HOLMNIZR>TETWND, ZNUOLDHAE LI VFELIEITI LT Z &icky, 77y
IRy I AMEASOUL] RV RN T T T T 4 T OEBUTE SN TN b D LB %
bivd,

23 op.cit.(20)
24 M.Johnson et al., “Google's Multilingual Neural Machine Translation System: Enabling Zero-Shot Translation,”
arXiv:1611.04558. Arxiv webpage (2017 4F 3 AB'%) <https://arxiv.org/abs/1611.04558>

41



Training

Korean

[
|
English ‘ Gooa sl English

|Machine Translation

Japanese ‘ | Japanese
I
| Korean
| , &

iy

CILE S s

2.33 Google Neural Machine Translation 0 H1f#FKIF25

2 Jbid.

42



(2) vy 7T — RN O 154 - Kaggle & W 22047

By I T — ST OB IV T Kaggle EW 9 AT g g U ERFERT L
T N7+ — L1552, Kaggle Tk, #Hix REEPALOT —X 24MEL, BV
INTET VERER KD N E S higibn b, BENMERTIT— X ZR 8L L,
TNAITY RLERDTET VOO THMT S 720, LR L0 5
BI7eRE N Z RIS 5 Z EMAIRETH D, /2, ST —LL, MffkE LToshnk
DY, AAR—ZADTF—LTOBMPENZ EBFEITH D,

B 2.3412, Fy 7100 F—2OERIEISG (Bo%E) 2772, KER—-FL N
CIXERSL, FRFEORRELFERRTH LM, vy T, BHAR, RA V% W, Fr%E
TIESIFEEANTIEEOERS EAICA-> TS, WX, i CIiERTH - - E
DIFFERI TN,

BB, ERBF—LNFHA LT AT XL5MATIE, 2% a=XAIldT 5
FETEHE, VUR) AANCBTHART — AT 4 o 72803%0 (X 2.35),

Russian Federation

United States

Germany

Null Iran

Uae

CountryCount

South Korea
Ukraine
Austria
India Slovakia
Lithuania
Hungary
Belgium
Italy
Croatia
Poland
Finland
Greece

Mexico
Switzerland

The Netherlands

Netherlands

Israel

Canada

Brazil

Spain
Singapore

France Turkey United lg\"gr?om

2.34 Kaggle @ kv 7 100 F—LDER

26 2010 4 4 A D 2016 4E 7 A £ T TN a7 4 v a v OF — X IE3<, Kaggle Webpage. (2017 4 3
ARIE) <https://www.kaggle.com/>

27 “Top-100 Kaggle users by Country,” Kaggle Webpage. (2017 4= 3 AR%)
<https://www.kaggle.com/andreyg/top-100-kaggle-users-by-country>

28 RO E FIEA MG DY CREL & LT U TV ko —H,
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2.35 Kaggle BF—LAFIAL-T7ILT) XL 20
GBM: Al 7 — A7 7, Neural Net:==2—F )Ly hU—7 |

Random Forest:7 > % A7+ LA b, SVMIYHR— b7 F—<

Kaggle =7 A2 D% E LT, Otto Group Product Classification Challenge ® %541
T,

DT A ML, KA YD eccommerce DEFETH D Otto Group D 20 HFEFELL LD
Bidnz, 93 HORHEEZ b LICHETOEELZH S bOTHY, 23,514 F—LBEML
72 (X 2.36), ZOarTANCEBLEZF—2IL, BEFE LA T —RAT 4 7O
T % Gradient Boost Decision Tree OfAH A HNHILTEY | 235 [k Lz b LY
REGELTWD Z L0305,

29 “What algorithms are most successful on Kaggle? (in R),” Kaggle Webpage (2017 4= 3 I %)
<https://www.kaggle.com/msjgriffiths/r-what-algorithms-are-most-successful-on-kaggle/notebook>
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Gradient Boost Decision Tree Deep Learning

2.37 BEBF—LOAW=7I)ILT ) XL

30 “Otto Group Product Classification Challenge,” Kaggle Webpage (2017 4F 3 A i)
<https://www.kaggle.com/c/otto-group-product-classification-challenge>

31 “1st PLACE - WINNER SOLUTION - Gilberto Titericz & Stanislav Semenov,” Kaggle Webpage (2017 4F 3 A
M%) <https://www.kaggle.com/c/otto-group-product-classification-challenge/discussion/14335>
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* 2.13 HEMEERR T —FIR—X

K[E GRANTS.GOV http://[www.grants.gov/web/grants/search-grants.html
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Heading toward Artificial Intelligence 2.0

Yunhe Pani ¥

Abstract ¥

Crowd intelligence; Cross-media; Human-machine hybrid-

Keyword: Artificial intelligence 2.

Introduction

In recent years, industry, the media, and political organizations have shown strong interest in artificial
intelligence (AI), with Al-related research and applications rapidly increasing at home and abroad. Industry is
interested in potential uses of AL According to a report [1] issued by the venture capital corporation CB
Insights in the US in July 2016, Google, Microsoft, Twitter, Intel, Apple, and other information technology giants
have acquired about 140 entrepreneurial firms in the field of AI since 2011. During the first six months of 2016,
investment in Al exceeded that realized throughout 2015, and 200 Al-related companies have raised 1.5 billion

dollars in the stock market.

A large number of mergers and acquisitions, along with the influx of capital, are accelerating the integration
of AI technology with applications, thereby increasing the already rapid transformation of the related economy.

Eor evamnle Gpoole rangsd an ynrnar when it affered to nirchage the nenral netwaorlk comnany DMNNregsarch

2.52 Artificial Intelligence 2.036
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36 Y.Pan, “Heading toward Artificial Intelligence 2.0,” Engineering, Vol.2(4), pp.409-413(2016). (2017 4£ 3 H [
%) <http://engineering.org.cn/article/2016/2095-8099/12324>
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