INSTITUTE OF AUTOMATION
CHINESE ACADEMY OF SCIENCES

[o oh &) 22 B & 2 (L T 50

ASIA

PR B
EE R

2016 % 4 8 (&% 24 #1)

FHA S BT



R L L i 2
Nature: TR BB B RETITAT . oo 2
Nature: ZIAMZEMAE ... 2
Nature: BHIT & AKZHHEZITHEN, EELER? ... ... 3
PNAS: AR F M FZHEMIETHMANLE ARG AR ... L 6
FEABEAMEATAERR BRFTEEEAERLN ... L. 7
LA FAMBEEMEFERRBRREAF .o 8

BB BEERFERS T RARBH ... 9
R R G A AN B E TR Z B B .. 10

AN < P 11
AlphaGo 1B X — 1 fF, B EMI T ... 11
2016 FH FHETRETHHE2 TLEEK18.4%. ..., 12
BEMATLERAREL S 6IMLET oo 13

1% N 14
BARALZEAYER . 14

B G B R 15

FRACAABTHRERERGBEERMEN 15
IBM A A E B A TrueNorth AR ..o 16

B o e e 21
Google &A1 T M & TensorFlow. ......o.oviiriiiiiinaiaann .. 21
EMEFREFUAEREFHRERNDH ... 23
VR B T AR . 24



KWITE
Nature: 1k & # 1% = W1C1Z

BHARARE IO (XHCIEMRRERKEF#HREEZR WRD. A
B An R B P AR R R . LI — TRt R, B3 K T 7 T R %08 BR K E B9
HEFNRER LR, RICE B TR I T RICIL R o — A Ghfaim = £ 0.
“RICH” R LB S SRR E N e BB AR KA, RIS %
(B EF S 40 B RO R MR RAE KB, REMABE I FRMAL R F
%W Dheeraj S. Roy %4 H, IR B EF I 40 i An A1 9 A% S8 0055 B e it 4 1 3%
B, WFRB I, EFHARRERKEFKREKLFITIT, HEHEHNHBE.
WX A4 : Memory retrieval by activating engram cells in mouse models of
early Alzheimer’ s disease
X R
http: //www. nature. com/nature/ journal /v531/n7595/full/naturel7172. html
IR M TT

Nature: £ I A WA 4 HL &

E—THORAY, REXEEFE-RGTEFHANNARARENRK
A R IR AL A DB LR, MATE R AR LR R BT —
FEM A AT TN AR RERT 2016 4 4 A 14 HELKKAE Nature

B E, BXAFRLA “Robust neuronal dynamics in premotor cortex during

motor planning” .

X R %, K B % B 248 A ¥ 89 Byron Yu £ B i NVature #1 7] £
% %k — BAFA A “Neuroscience: Fault tolerance in the brain” #9#[EiF#
XE, BT X EZ I .

AT AR T EANRE P ETER, TRIFNFLT F £ AR A
K, AP H R U B ECERRENUBET, TAR AR BN EE &
RAG— AW LR g ERREEL RN T R RFFEA, 04, X
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http://www.nature.com/nature/journal/v531/n7595/full/nature17172.html

PP R A RER T ANRAR . EXTHWHAL P, FRA LI AN AR
KB TGS, EXHNET, mREAERT, MLHERLN—
MR BB F A
BE-—THh¥HEWARBEEN, ERRAY — 4 EREFFFLT——1RF
RRE—AVHANETAREEN, EEHMEREREY, RALITHR, KEZ
FRA R E R T AT SN R A 7 X o e N1 F LRk
BB, REULRA AWK FHATRELIAEANAMERREL EAX
Fh & 770 X RN 20 B it x fr gk A, BRI E, CBERIDERT .
HRARKI, BZUSK A, REAXHHELERTILEEEFERA
PR —— YD EE— MR ZAM, CESAE —MRF R T IRE.
HRARBIMEEEETRPNR-—CWEH WX K E (premotor cortex,
S 5 AT IR E SRR A X I8 X I8 B 4 A e B R R R R —FF R
R, RANRARMFHIXMEERR. XATARARBEHE BT X
W — AR E Rk XA R XA —AMRE R P X AR B A b EE 5, A
ik X AHRELEREEAE, KF, YHRARATXEAMRBRFAL E
REE, AT EESEN T —MF R HEE R, AT WA —ER, ARA
FAb/NR R BRI R FBR A, AT ERE R, ERAIAX ML
BAENLEIK £ . RO, B A IR 20T AN 2R o B BHE A K FEL AR XA R
FREEWRARE, XEEHYTHA SR HETHTHE.
WmE: EWE
# AL 4 : Robust neuronal dynamics in premotor cortex during motor
planning
X

http: //www. nature. com/nature/ journal /vaop/ncurrent/full/naturel7643. h

tml

Nature: BRI E AXEFNELTEN, EEKXXK
e, ?


http://www.nature.com/nature/journal/vaop/ncurrent/full/nature17643.html
http://www.nature.com/nature/journal/vaop/ncurrent/full/nature17643.html

AN KRB REAE — AR A E ikt . X2 Z M ¥ K Jacob Sherson £ —
BRI R PR EEE R Z — AR T 2016 4 4 A 13 HELKKKAE Nature
HF £, WXARA A “Exploring the quantum speed limit with computer
games” .

Jacob Sherson f#fi#, “XFRETARR AFHKEME, ERRIYWMEES
BAEFES, MEARL AR EHRYMAH, YE2RNARBHHHECLH
AANEETABR RNEXEWARERKAALANENE A Z B HAFE
z5,

EETHEFAEAERZ B W HE D £, Sherson o fl iy f & B #7 A %
(Aarhus University) #FZHNEEH, A FIHENMEALEE S, KA
MR — T 2 —: RATRFE A EF A EB AR R RN, &
— K7 A BT A ¥ B A0 CODER FE g, £ E, —ANBEFRFRE
R —BARRELKBITENA RN TAETA L.

EEFENTHEEREENEENHARY, ETHEFALREEANKA
#F AT, CFEBRAFARANE A E I E A E TR E & A 5 AR
THANAT 5EFRSF. XFAESF CODER ¥ 5 MAZ QAWK EALW AL E & A
5 ANEw A AR S A R R — R AR IE

RINWFEREH

FAFHE € F A (QuantumLand) E9E 7, CODER # % H P\ % il i A %
AitnAee s ETERAZR M AR AR, XRFAELEX “EFHH
(Quantum Moves) ” Tk M. 1 7 & ATXA XK, NTAFENATETH
¥ 2 F A AR TR

Jacob Sherson AEFEE, “&ATL H H o9 B3 1L BATA A K A 7l =2 5 o 7=
ERZIEE, YRNFEMA—ARmE A, RNOTETHEL R, 4,
MUENTE, XETTERMEN, —eHENFEEXAENCEERA, EEXK
MM RFEEGRRET EETH, ERRINTBL T E FEABERITET LA
[AEARR] REEXREEA. 7



ETMEFRERZFEHEAENERE LIR, AT A E T HENNLERE S
KR —ANERRIR-—=F THEERF (Quantum Speed Limit) . &4 A1k, —fb
WHENEECHATER LIRS ERIEAFTA RS EAN N fERNEL
THRE XA H ok FAF AR T R

A L 23K T o CODER #F 72 B PAIE 52 3 1T RE 45 8 11/ A\ 25 A BE [k A
REAIFHENEAHE TR ETRERS . IHFNBATETATIHIRE
FitENf L ey & FH A

RATRF BRI HAL

R EHON A R ETWAAE AR, ERXRITRIT RN EEHAMNF,
MITBAEEL L FWHE, MARKFHF AR MELFM, 04, —Hxs
TEBERERAIE.,

NER, —HHFNARECEHIA— 2 RBFARLRENHE, HFEM
RELEWM A, EXTFHKF, CODER H K F KL ANTE B 5 5/ F5 %,
R AANTE E T 30 AN TUE R ERIEHNRAEF £EHN LT
FIr e U8, T ELR V8 77 B A R SR B — A E 3R SR

Jacob Sherson M##FE, “wmRAIATRES A LA A ] A1 H 6k 7 09 BY
B3, ELFEEFITENR? BLEMFEAATER, ET A LT
ETUEFHA RNTIEEHERITH T ETFMEFZ LT RHANZ A8
XF&, ATARA LA RRBEE LA RINWTELELLAENRA,
MTA Bk It EARRF L ERLIWERER. 7

BEHR, NEESRNETEZAAET RN E LK FHELT, ERX
HATERFITER R BNETERHAAT FI , EWk—R71THF
wH. RETHIE KT E, A RIULEA K EHEAT 305 SF 89t HALAR &
HREMERB AR, E ARG B THRERIF L LBy AR Z 4 AXEH.

ZREETHBERE FHFE A, Hle FIHENLTRENEIN 2. K,
BAT— KX —REHBERTEERAEANF A BN EmEmR. REFK
WH AT AT ETSeF R AR AIE, ERHITNFARERKH, AX



SNz E R A R AL RAIA R S8 LR RAILTTTEFEHEAFA
KN I EAL. 7

“BEENE, BRINWAREERETHEFIETTELLE —AF. BAT
il X R A AT DAGE ] T A B R R M e AL, (B R T E E R BRATE R KIS
KB NBRNEE, 7
KIR: EWE
W M4 : Exploring the quantum speed limit with computer games
R
http: //www. nature. com/nature/ journal/v532/n7598/full/naturel7620. html

PNAS: A K FBHMETHHENLE RAETR

ERE T —AFMEREFRRAFHARA REILA KK b8 Ik &
(FMRD AR LX A TRABERFEEMABEEWAMEE ML RATE. %
WX R FRE (PVAS) E.

KR A FRAMEFR A AAMABRFF AL FRERLE T EAM
Bl EALRIT %96 T th, LHBESH ML X # b EHA, wREWER, &
W RR R £ B O RO R A TR K R B A B 0 xS o I AR B AT AR
MAREEFI ARG FE, EXNFHART, ARARANT BHRE LA
BT AR AL TR R 2 AL E AR B B T 0F A

EREET 30 £FKRE (16 B HFEM 15 4 e A 8T F A,
I EEX ORI HHEREERELRE “BH” RE “B” KL fFFEA, H+
— L AT ER B R

HRARRE W, L P 2% B A8 19 B 4 B AR X 09 18 LR, A A
BRE AR T AR ETAEL, BEYPRATFEETATHEFETALERN, K
¥ RAMWTT, HrethoBH T RE#MmT 2%, HRH, BYEHRFRNE
A EGACFREF NG, RA Y E — B X T 57 fo 8o 3 0 5] B ]
ARHE —XEBA L7, ERAARFY, YHO01EELHFF AN 5iEs LE
R A X Bk R R .

HRAR B AR DR, HHIE T A 778 A KA M 5% 5 H e
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http://www.nature.com/nature/journal/v532/n7598/full/nature17620.html

7 [B] o0 22 P 28 AR AE TAE o WAk, A B8 R AR R B Ao 22 P 48 LA — A R AR o Rk
BERHETF =M,

WX A4 Origins of the brain networks for advanced mathematics in expert
mathematicians

WX 8% http://dx. doi. org/doi:%2010. 1073/pnas. 1603205113

KR EMA

FRAMBAM A ERR BRATREEER
Ky

¥ 5 Lk R B AE T ¥ I (EPFL) MR &, 2R 5 E K ZH A A R 415,
RET —MHANBEE, BT ANEALELEREL, FEEMNALER
BANARR, HBRX—HA, BRATRESARY, MESR & A
—BEl, BIRZE KL 400 2R LR IRIRZ, EX &I MEE LA R,

RN RER KT R (PloS Biology) L L% Time Slices: What Is the
Duration of a Percept?@it: > g i, AR B E ot 7279 T lEwy, 12
KRR, Ak —REREH, SREEIFFEESERFIANRT RN, MEA
MABHWEE AR EREEL, FAEEEIALE. REED 24 MWEEK
Fro BN AR A BT AL RATIR DAY B S
RN R T UAER R AQOBEMAT A LR E, A— R EEA H7r
PHERAERIR, R ELRRME: AMAEENZYRE, wH e, Bk,
FEet B %, £ LR VORA R & 0 e B 5 £ 94T 1, 72003 8RR B A &%,
R B F YRR R A, B BURAE B RS N B FATID, RRRAE e, PR
A, KERBRNE: TERAETKE, AMESETHE, ¥REE
“BE”, WARKEEAHAER, LRINBRAXLEL

BA R NS ER BB R AR A, RS AT B T34 400 ZEV N EEFAEE,
KB YK, b XE—1EH. EPFL A3 ¥ LI FHT 7 /R i A& A B
P “EHAMBEIRET. REMGEL, XELAERE, ILRERECH

TRV BAMA 2L, BAXRIEAEFFER”

HRARIEE, XRE-—AXTEROEAELNTNRER, HANWAE
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http://dx.doi.org/doi:%2010.1073/pnas.1603205113

BRRMET —HELLNER, SAMAEGFEERMABEREZ B X RR
R N
KR HEHER
W M4 : Time Slices: What Is the Duration of a Percept?
WX

http://journals. plos. org/plosbiology/article?id=10. 1371/ journal. pbio.

1002433
R IR

http://actu. epfl. ch/news/how—the-brain-produces—consciousness—in—time

-sli-2/

A RAM K EHER BT ERRA

EXEXOMMFREEL, HiZffefEFR (HIS) | #H=1E4 4
2 v F S B 78 T At 5 2 (NERF) 2t [F) 4 % 1 [E] BB 52 BT BA, 7 A 8] ) IR B { Va ture)
EELERRTLEARANMEEME TEENEHRRRE, BT T MM EHL +
M —EREEE

R ERNIFERATEHFNEN T, R A RN HENE LTS T HE
A, B B B A Y ) 4 TR AR R e T TR B K AR B TR KR AL A
RANE FEOMETI 4, REFREEEMY A, X EFEEN X REAER
B, E&T Z4%E, REEIMETAMLEZENER,

OMEEEEFET FL R, QF TN UEN RN EEEMILE: A
BHTHNEFHMETZE, RPATAEEHFNER ST REH&, T BHATH
NESNHETEEE S,

NERF & A 78 R AR ds « BT “RAOTER KA T —LEHLE, £
ERG T HEEERNEMN, METZ A FEXRF R e sEmEa. HA
W ke R A BB H AR RN AAEKRNTEXEFEEENEARE, F
AR e M 2T, 7

KM BRI TF e TE 10 Frl. XRMHAFHARATBAAERALE « &
B, RERRZZIUTRW— A mE. AT sEERA, KET S XT W

8
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http://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1002433
http://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1002433
http://actu.epfl.ch/news/how-the-brain-produces-consciousness-in-time-sli-2/
http://actu.epfl.ch/news/how-the-brain-produces-consciousness-in-time-sli-2/

TN AR A A B R A4 LA R BT BT R AR, B A

MTH¥2 7 KERMMEFEH R, THHEEMEL G EHX AR,
REFEHNEHEIN L, SEEHRARELT. BXE—1EE. IMS HEE£H

FELFFR(FPOW: “BERAXBEAARFH—NEERE, FEEAREFH,

BRI E S, WE TR WS T EZ EWAXR, IERINE T 7 LA AR E

THRMIA,”

KR M HER THFWE

R BB E RS AR B

B F 2016 45 4 A 3 # (Trends in Cognitive Sciences) ¥ % &L
e K FNHERFZEZXIERELREZRE, ID6/ XX XMAFHAITEE B
HAZHI W “Object Domain and Modality in the Ventral Visual Pathway” .
REBHERBAEAHEAERXFRE T BENK HEERREBE 7 XNALE
Wo

FEMAE & ALK B R E R R e A RERX — AR E
MEABOFARRE . AFXR—RAARLAAEREAGEREMIAE D TR,
o 3 S 3E AL 56 R BB A IR AR B e E AL BB R 5 8 R R AT LA A TRt
HMH s R AN, AREZHER AR S BEERRAER, B
BEAAEZRIGUEMXFARNERLN, FELCARAAIREHEAR
R 2015 4 % %k 7 Journal of Neuroscience L HIAF % & (Wang et al., 2015,
http: //www. jneurosci.org/content/35/36/12545. short) , VEW& 7 FEMIALH =+
KERBLEEZREBERERRZIAXER AT EECEWELER, BREA
7R P96 A SN S BTG A e A e T X B AR S W R AE TR B T LR
WMANENEER, TR E G B &6 KR T X e 24k 56 % R AR R
MTARRN DA ER T EEBEREMAET T EERI LN EREE SN EE
B E A EAEA

BB M % AR E R - IR AR B AT 7 R v 2 BB, A Y A
Bet B2 X S8 B B AR S B A M R AE 7 AR E BRI AR AE 5 AR L A AE B B
SRR EH, MXHBRRTREFRCEERTFEEREZR, #— PR
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TTARAESEREZXBHREANELERORBEE . ZEFRXEFH TR
BT —A7|7 ik W EKERBRR, YESMARHT EZNELET.
WX A4 : Object Domain and Modality in the Ventral Visual Pathway
P& X3

http://www. sciencedirect. com/science/article/pii/S1364661316000437;

http://brain. bnu. edu. cn/home/vyanchaobi/publication. html)

Figure
(A) Literature findings about brain regions showing multi-modal category-specific resp to animal, tool, h body, h face or
scenes and large objects.
Key:
® Animal
® Human face

& Human body and body parts

© Scene and large object

® Tool

(B) Voxel-wise maps showing bety group or b -modality similarity of connectional or functional fingerprints

Correlation across voxels
r=0.71

T J

o r ose

Correlation across voxels
r=0.56

N\ N 5

o4 r o
B group tivity Between-group category Between-modality category
pattern similarity activation pattern similarity activation pattern similarity

(C) Functional and connectional properties of characteristic tripartite ROIs
Left anterior medial fusiform gyrus/ Left LOTC
parahippocampal gyrus

& éf‘\ gpﬁh

Left lateral posterior fusiform gyrus

Connectional Functional Connectional Functional Connectional Functional
fingerprints fingerprints fingerprints ﬂngerprinu fingerprints fingerprints
Blind Flower Blind Blind Flower
n6 Scene, Nu
I Furniture Furniture Bug Furniture p= Bug
t . 7 A\ y N
Vehicle L AN Vehicle Fish ! N Fish
.’n 3 us
Food \ Bird
sighted A smued
Ry x Musical == Reptile l Reptile “'" Musical Reptile
tl A Tool Mammal t Tool Mammal t / Tool < > ¢ /> Mamemat
hi h Cloth
jm Clothing P Face »1’01 Clothing e A‘ jothing e Face
[ Key: sighted visual sighted auditory Blind auditory |

HIR: AT A I 5 N Ao A AT S B

B3 B0 B T A W S B 4 2 T R BP N R

RK KT ULFH 3-5 R/ W EME MR HEIRE) (saccade) , FAFFE +
& (fovea) BM BXAHMIER, UERREFHNALEL. AT, RAWNE

10


http://www.sciencedirect.com/science/article/pii/S1364661316000437
http://brain.bnu.edu.cn/home/yanchaobi/publication.html

Rl B B iE R R G AR RS, TR T R A i (ER
W &R RATERER B, RIVBLR BB —ANMRENE B FH. XEH
K P9 56 R — A AT B A L R A X A B AR B R R R SRR
— T RE LI A (] e R A By E LA R AR AR B R R A LR
B R, XEREME TR M EEIGRZE W R EH (predictive remapping)
Ky IRA A, RERAL, MEEFRHLIT A Dr. Michael E. Golderg 3%
FRLAE AR — U R o, 456 40 M1 5 40 e o, A BT R fu 4 2 B 451t A,
& I AETR A A 4h B2 (lateral intraparietal area, LIP) #4-#l% #4 7T
RS, ANERZEFERATaEEY B, BEEREI LN AKX,
FATRALERGRERNE LRI AR LI ER L TR FHEE RN
T R, R T RZ I EAM R R R AE T 1 T e AT
BRNE LB, 2R XEE T TR EERWH R, RZ T ENELEFNS
A E W EEERRY T HHW A, 2016 3 A 31 B, EFHT MEURON 7 4
AERTOHRER.
W M4 : Perisaccadic Receptive Field Expansion in the Lateral
Intraparietal Area
WX R
http: //www. sciencedirect. con/science/article/pii/S0896627316001720
RIR: VR A5 A g0 B A % I

AT &
AlphaGo & X — /1B, K EEMI 3%

N TEREMFEXERESE (ETHHA, TFHID, HRELTEER
W (FEFNFoE), wEERIEAFE ST, AlphaGo # X # DeepMind
/ANEHY CEO F#BELAGI% A KT « F/RH# (David Silver) Fofhiy# 7T & 48 iy
#r I EHHIAEMA Deep Reinforcement Learning from Self-Play in
Imperfect-Information Games #it XX EA-F T &AM R A E A % 2R By A 42
T, H ¥ RH 23w 5 S AT e g k. BT R B R A — ik, B

11



http://www.sciencedirect.com/science/article/pii/S0896627316001720

T DA ] X b T ok BT LA R T A SR - 1) AR

WXANBT B — AL KTk, AT E 808 097 8 15 01T 86 7T A
Rt FEN TS T ENERBFSREBNF . YRR
TR BHR, A WL EM A RIEIE (NFSP) AE| T it 4, (828 %5l
FAFEHRE T NHHE. £ NEEZH R I TR ——EMNH T+, NFSP
FoT —MEFENRE, RABEAARETZRNR T EHAF.

NFSP #4573 A& 24 «

%—, NFSP & ek LLELEAT AR EAL T ¥ Y.

g, BN T AME XK,

%=, CATE B AT ZE R B TN

EH W EBREREET ULT B

FEHART R el & I A I & AP B YT 4518 (approximation errors) Bf T[&/4%3E
GE 3-8

NFSP f#£/NBL ) 52 3 3% P R ] SE 3. £ A B A 41+ #%, T DAN #9425
SR W S 3 S W T BE BUR X —

NFSP ERAEA AL AR RNERLT, A—THfTTiE, KEFaT
—MENZHFN L TEZERBEEFEEFTR S R,
EXRFRT, RINRETRAZRLTEELEFER. B EESFH,
BAWEE PO RIETZ A M B R %, FHILP LA, NFSP 8k &3
R A SR b Rt ST AR i S fE R AL 3] (continuous—action
reinforcement learning) 77 [ Fk /&t 7] RE 1% 5 NFSP RE46 4% i Bl 12 3 42 5 1k
HREER T ——X R —AE R0 77 & Tk BB E AR,
BiE: Iy, ®H
FmE: BT

# XX A % : Deep Reinforcement Learning from Self-Play in

{uk

4]

Imperfect—Information Games

W AEEE: http: //arxiv. org/abs/1603. 01121

2016 SFH EFHE FRETHEEE 2. 728K 18. 4%

12


http://arxiv.org/abs/1603.01121

¥ Gartner M, 2016 FF ZFHE TR &M EE5 2. 746 126, Hh 2015 F
H 2.32 128K 18.4%, T FHA BT REWHEFTHL 287 %7, H
B REF R AR IA 115 12, 2015-2017 4, B THF R T F L L L R
HEBRSESZ —, BHFROGLEITA 48%. £ 2019 F, FrEFRu
BWHILLTEL, RITENZFRRETRAERABEAN, FRABELRE, €4
BRFH.ERRIG, W s FREEbE S BNE, T REFSRESA,
o R E &% 5 = ERGEATETURE X (wellness programs) Bz, %
BHARE (D) 2—MNETENFEEFRNF AT, £ 2016 FLEX Rk E&H
Ik aEEEEE SOV TR,
f£ A% JB: http://www. gartner. com/newsroom/id/3198018

J& X @4 : Gartner Says Worldwide Wearable Devices Sales to Grow 18.4
Percent in 2016
KR AR AV QS H N HRAR 2016 FF 04 H

FEWMAIERAREK 8.631FTT

#HET3ATHER, EETRNS FPERE8.631FT (1 KFHD)
ATAIZE (AD R, EFAFCEHAN 2016 £ 1388 281, R
¥R T & FHLTEMIE, XEREEFEIL SSUHGIE.

HELAAMERRREARR L —ANE RS, BEREZN, EFRERNH
REOFLAR, NTIREEFHAEERE “ATEETUNALHE LR,
FMzZ A “BWATLES”  #hET: “REENE, HELLAH T EHR
MRk FEE, @ T ‘FREERAFE , RIVEAR LRI AT EEIREA
THEBHNEEKE, 7

BE, ZE.LG. BEARAFHEE KT E Naver F /54w \ X K H
KBl AT, BERAX - ALERKAZTERELLY, TFAEAFHARN, B4
FIRMHA R B

A NI, HECERE T HIGIARE N A L 1T ——EXObrain (&
EE IBMWAKITEN TS 1 “ETEAL” (—FHENATITED.,

KRMRE “FREER” EEHLTHHRFABIAAKR, FEF I LA F

13


http://www.gartner.com/newsroom/id/3198018

NovuMind b, ] o [E R b B A 8 FAT 6 & R T Sk & B % E A AR BT M4
By NovuMind /A & F 2015 F B T EE E A AN Z AL,

R¥ET, WEMKKLHE, EAAHAEC. I8FWHEEL ATHE
BAW—FENREFERT ZHHE, B4R ELREWEMLETF, T “M
REEH” LEE .

BRI A B A F——7Zen M CrazyStone—— T X A R B BT EAE R A T
R R E S R
W B - o BEAT L H A
% %4 South Korea trumpets $860-million AT fund after AlphaGo 'shock'
TR

http: //www. nature. com/news/south-korea—trumpets—860-million—ai—fund-a

fter—alphago—shock—1. 19595

A
W RALE AU

2016 4 A 11 H, M3 Botlist £%, HEZ—AHFZ KM Bot 15 RILE 3k
B, RUET ABIT 400 FALE AR, BERE. OARARERSES, 5 HE
FRHTTREo. KRN, BE—MBAXMKEE. Botlist L&, Fm
ENBAESRGWNES T &, FETH - MEHALANTIRT EHE K,
Botlist i |73 3k https://botlist. co/

2016 4 3 A J&, ## Bulid K&, W I HEE K HATE Satya Nadella i,
Ak, MBEARRRLARF, AITEEELHNRINWES. ft: “RLAH
FARITA LR, FH AR ARSI E T AR AR FEALE A, BATEE &
BRIEE 2, 7

Bulid A4 b, #IKZLEAFIRNEA%E T Bot Framework, it E £
FRETUS G2 WANE AT L+ Nadella 1% L4 5 ST X #
WPV, Bt B 2 B0 X AR A —

BRmE: BT

14


http://www.nature.com/news/south-korea-trumpets-860-million-ai-fund-after-alphago-shock-1.19595
http://www.nature.com/news/south-korea-trumpets-860-million-ai-fund-after-alphago-shock-1.19595
https://botlist.co/

5EXE:

http: //techcrunch. com/2016/04/11/botlist—is—an—app—store—for-bots/

http://mp. weixin. qq. com/s? biz=MzI3MTAOMTk1MA==&mid=403318890&idx=1&

sn=804ablc74c02ba78fde53c39elb2df6bsrd

http://mp. weixin. qq. com/s? biz=MzA3NTMANDE2Mw==&mid=401777115&idx=2&

sn=b8385d7051¢c7e20a7966a227f7323378&scene=1&srcid=0412gAtEtcc83K0zKJ I

HoE2P#rd

NGRR3R
FREAF BT HREG B GRS

18 £ B E 35 Z AR B ( DARPA) W3k 2016 4 1 A 11 H#f#E, Z4l
MR “BoEEURFHRRERSR TEHRARET —MAHAL L, TUAE
BEPETHEMEHETRERER TR ENRFHRE - HEESHRARE
WM %, SBT3 B AR MR B AR B BT ALY R A AR AR B L BT B MR
FEXEFER A KL ETFHINIR T REWEAT, B AABERELA R
RSB mee . ZFEAK R UEY B 600 LK M HEEHAT R, &
% BN A0 0 AT AT 30GHz B 30GHz DL THIE S, HFAAEEFR, #fEfE
FRESRE—MARS. Bal, FEETEARGNEC L EZIN 8, 1
hrE@mEFREAHK. T8 HEXESTEEFEHKE, I, DARPA XA T
#F 7 E N E R 30 R EAR, URIEZS F AR, REAMME R EH
R R R EAMIRE] . DARPA Bt —F R #HZ X |, FARAKRE 7 ELFHE
ANEE R 14 FREA, LB BN 50%EEEE R, ERAEN. E
# DA HLE K TE B B LT R A
£ B KIR:

http: //www. darpa. mil/program/remoted—analog—to—digital—converter—with

—de—serijalization—and-reconstruction

JE X R4 . Remoted Analog—to—Digital Converter with De—serialization and

Reconstruction)
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KR AR HN MK 2016 F 5 02 #

IBM A A A Z B AKX TrueNorth 3 48 3% 8

IBM £ 4 A 41T % B AN 24789 5 B B FF 7 2 % 1 #F 37 « (International
Symposium on Physical Design 2016, ISPD) /A7 7 HARE AN 4 44 BT 1% i1 84 1
ZR KB AE T LA TrueNorth I, @HEELE FEM, FEREA. 5F R
RAURRHES RS,

2016 F B BRIt & 2 EAR T2 (A F A8t T—RE
AW, 2WAFE|ESF/R, IBM. Cadence. Global Foundries. IMEC. Oracle.
Synopsys. TSMC. Altera. Xilinx fnH fh 23K BH 2 %% 1 #l3& B W94 BY

7 ISPD H#Al8], IBM ¥738iZ /A B 89K At EALT X, #1220 8% A K
BRI, XFAFEERMEBEN (oD 2BERER. BEN. TAMN.
EX#E, URLADARERERITENFFNLA.

IBM #9 1K o 48 4 & & & 8 % 1% i1 JF (Low—Power Neuromorphic Circuit
Designer) Filipp Akopyan 7£— & # 4 “IBM TrueNorth #it5 TERE: —
ANeE A HETH BRI ETREMEZALSE R (An Ultra-Low Power
Programmable Neurosynaptic Chip with 1-Million Neurons)” #iF/E#H X &
F, NETELAEANEAREHSIHESR A,

Akopyan %%, IBM B9 TrueNorth 5 F H 47 & M 414 % (Edge—of—the—Net)
DLR A %48 (Big Data) ik 77 . XN Fl B H 1§ 8 LB EHE 7 2 K A B Ko 4
W& HATAIE, Truenorth & H B4 54 LM R AR EE A R, (B
RN 700 2R, EALEILENA.

TrueNorth & F 5 X A TR B 77 4, & HEREHERHE LI (B
0 e bt 5 Fo e b B (KR ), kTR S T8 XS0 A0 ] B 2R 4T,
o B R .

Akopyan &7, HEIRNWHHEE~£EENHKE, DEEX L IHEN
A, T Truenorth 7 LUE T W 4 &, #4048 ¥ \ W & Gt xE HH#AT A g AL
Bragy, RUEENAOLAETE. EHERBETNET AN L REE#HN,
MZERER T mE, REFLNEIEWEA "
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Behavioral Verilog CHP, HSE Description

Description |
ACT Production Rules
Description

Gate-Level Verilog Netlist

Dot e s |

Extracted Standard-Cell
Netlist w/ parasitics

Extracted Transistor
Netlist w/ parasitics

Asynchronous
Clrcuits

Lope Devgn
In ACT (CHP,
L)

! |

Logic-to Circut Desagn in PRS
Latelevel (production rules)
Synithesus
t Custom
&ﬂ Parametecized

Transistor
Nethat

-——4
- s e _
- (Place & Route) (Place & Route) -

‘ Integrated ‘

Desgn

IBM A =M HERSAEEF, #ZHERK () K Gal) £4
—R. BMMETHIA UM A —MMETLE (FZH “RE” 89 55, 55
AA—RE (BERFR “RIE, SR EAMETTULGETLE—XF LW
HEUMETIRZEXREE S EAMMETHET, TGS 7 AT LMK,
R AR A A Fr g ey A A AR A E 7 RN, ARG T REREEN,
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MAETRIA LT ER -SSR EENER SRR LW EHE TR E L, EER
HEEA.

f UITIVYV

1 Million Neurons @ ¢

Fundamental unit of archileciure
« Core Includes computation (256 neurons), memory
(64k synapses), and communication (256 axons)
Can be reconfigured In neuron dynamics, local
synaptic connectivity, and distant axon connectivity
Can be tiled without bound, operating in paraliel

b {
Uses hybrid asynchronous-synchronous approach
Moves data only when necessary
Keeps data movement local (within core)
Keeps long range data movement sparse

Chip comprises 4096 cores, 10® neurons,
256x10° synapses

5.4 billion transistors

Occupies an area of 4.3cm*

Consumes 70mW (V,=0775V, spike rate=20Hz)

Truenorth & f B9 Fr 8 B 4H & AR AR 89 LI A B 2R/ F A8 B H.

TrueNorth BWZ#& A 70 2R, RABW—%, TEZZEAT RS EH
(asynchronous logic), BN W REMZE TARIT T AE, MHETAE
EHEMMETRBH A 2. NEHLXRE, BP0 54 LM EEE 2HEA
50 2] 100 B, Wi+ A3 2 4% /b

HTEHETHREREZEINEEEN, CHEA - MEARR T X,
ATHREHRLE 54 MOBEENMWE TiEAE— R, Akopyan Ut 58 X I %
(crossbar switch) & “#F ERAHZ—7,
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net, JTAG
rate: 213 Mbps

IBM % — AN BARER R T ZR T #—H Truenorth X5 H . DARPA #1
Lawerence Livermore EXLI=E 7| EMNINE&H T AN fZEEE
FEERLY

PR R RITTR

IBM A 7 2 Xt B # T B, &% Cadence. Synopsys 1 Spice, IBM #1347
7 — W E T H EDA T, UL X # Truenorth # 4 & 0 8 4 5 3 2 A 89t B 3%
it IBM Gl T HE 4 A CoSim, ZFWEREELHF LR L. ETFEH
T B30 B B AT L

Akopyan Fo&, “EAVA T A EEHEH T EH AT Truenorth & 5 A [F #
#ao AA CoSim THAT M#ATR & T AW, * Truenorth #HAT & # 8y 7 £
.7

IBM B9 % — 2 16-% 5 B F £ & Lawerence Livermore EHR LI E.,
Lawerence Livermore B R LB E A X A MEMNEEHmEMHZREEE,

w3 B A — A 64x64, —3E 4096 MHE R AR A EE B RES], F—
4 Rk N AZ A 256 MHE A 64K 9 KAk, £ 100 7 MME mAr 256 77 A
Rfg, AT 54 CAREE, BEIEN 0 TR, i, XEAETUTHELR
T E, WEZERARNEARET EETUATY EWEAEE, Bam A%
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FZE 28 XKL E,

IBM #9 K HA11+ X 2 # B R A A AW E R ST ENE S, FAEAE
AR TEHRAWMER S AN HETHETEARAREES Z—.

AT E— AN B ERALTANFER . BRTENREHERER S
&R Truenorth &, IBM W 7T 2 AL RAL, — & LEF 16 IR, 24l
48 AR, EHARE 16 A Truenorth & fr, IBMiTXILLE# 4 64, 256, 1024 A0
4096 HOE R EL, EEME TH ER LB AR 1%,
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http://img.zdnet.com.cn/4/932/liZ4necX2i72I.png?rand=98

Evaluate

T AR S AR ENARZZ S5, IBM L EIE T — a4 B3,
SHREMFENTELESA S,
HIR: R B R

H A
Google X% 7 4% =&, TensorFlow

2016 4 4 F, Google % 7 7 #i5\ TensorFlow. Google HY1# X/ T
TensorFlow 7& B #% 2 X%+, 100 4 GPUs F2 1% 65 /NBEYI A A T,
RE|T 8% WIEFHE, EHMAMBLFESESY, EROIAEERATLRALL
BG4 . Tia AR TensorFlow Bvk & U RE4 H EAHAE I N\ B A T4 6
A, A RE R
TensorFlow:

TensorFlow & X Fl #IERE HMBE T E T KW RKHEE. BFWT
BRIHFLE, MENAREERIAEN S HEHEEF| (Tensors). EHRE
Fl#EA APT WERT, R ENEMTLUILRELZE. REBERFHHRENE
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http://img.zdnet.com.cn/4/933/liMaL8UwlEX5Q.png?rand=95

AE %> CPUs 2 GPUs #E 4. TensorFlow & F @ Google Brain I #
HRARMIEIFAL, BEWREENEFIMEEMENENHAR T, L
AR Got RS, 38R T H g B AU

TensorFlow 0.8: X#¥#L/HRITE

TensorFlow 0.8 #7447 AT H X, A4 AR E R R L) % oA
KA — 1 L. 4% R TensorFlow HEaEH gRPC E X #, dek4 %
FELE ENEEHTIE. € aT KA KAWL HH Google EALEF 3,
W45 B Google =F &I EAIREIRH TensorFlow # A,

# 7 fu TensorFlow 0.8 JRAR#E HEF—2, KMNLERxEKT 1 “4&
AYNIK” % TensorFlow A JE i 4+ ik E & 4 KWL W % . &R 2% R4,
KATNA T £ &% (Inception Network), 7 100 4~ GPUs FAZ| 65 /NAt
B RET A T, KB T 78% WIEHE, HIERT  NWER, RFAEERETFT
HHLE N2, #5 LL%Z 3 T4 % R # TensorFlow, H AT 48 GPUs #£
FTEENELE, FEERAE REFHNLEM,

A7 R G L ER G 4 Kubernetes XAFHEREE R4, UHTT A
AENNGE, Ek—FH, —EREZIETER, gt¥ UHEE =& ik
7 Kubernetes f#Jf TensorFlow M 4-#y#EERE .

% T oA K E K E, TensorFlow 0.8 & &M T & X AR B T4 A A% AL EY 31
. TensorFlow 441 XM A PR REMZ XA, HAH T ENEEL
A SATE BT . RATZ B R 4 DistBelief (RRZEHMEMWAL) &
RRHRIN “SHRH5E” REEXFTHEASYE, EFYWSER G HFH L=
JEHED, UEHREFZHSEK. £ TensorFlow F, FrEWIHE, AESENE
B, e HEROESTEH, HHRR LB RS 2T B R &0 AL E
& (Pl CPUs, — A #®HE GPUs, FHLAFEE%)., 47Tk TensorFlow
FEERA, RATWIESH T Python WE, FXEAZEHA, £— N LEEFE
1T, FAEY EEER Z A8 R LL#HAT I %

XFEMERCITUERZ WY AR H B TR S+, F oL DSAT
AN AR NERMEER, FA T, KOFAFRERTT “EFHALH
K ¥ SGD” (Revisiting Distributed Synchronous SGD), 7 TensorFlow &
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WE, AT EEGERNE T EHE “HE-HE”

E B S R4 A T H B TensorFlow MA LA ZAN I 46 . HATH R EH R
REaARNEERIANTE, REEITEN, WEEIHZNTH, RI0S
T GitHub X F X Mgk k, (fF#: simon)

F A RIR: Google
KIR: FE T

EREFR B U EREIERKERNRH

2016 £ 1 A, WERTEFEZAFITHEFRBRAELAAT — G RE
( Technology at Work v2.0: The Future Is Not What It Used to Be), #f
RT Tk B S x5 5 2 50 8 KA K 82w, 40 3 BORF 2 4n (T R % X A 57 v <
B FRNBEFIERTTREER £, MEFHUTE®:

(1) H&ERATEIE Frey f2 Osborne B3 77 &b Al o FARAT
WEE, AANEAUEEXEFERNR LT RTAREHRE, K 55% ( 5
ZH AT B 85% ( REMRLI), FHERWRLHCEEFEELTEN
kA, W EAME Eaal A 7% 69%.

(2) FHEFENRACGARTERE NG EHERWERE, Eax1
NENEFENRABRAALHL ., LLKERHH, 196571975 4 .
197572005 4. 00572014 F =t [a B by T2 B BCA B R IR 2T 4 R B3
KFPERALTZ N, EFHEFROREKEANRNA 4%, 2%F0 1%, — 7@ E )
st Z 5k REFW, H—HE AN T EFENRARRAI;
THE, BWAEFER FEFNGLKEX,

() HTRRFEZ KRN, B TREHHFFRURARGE2ZLWE
SF £, BN IRE RSN, BT EFHE 3D THHEANTXL,
KWRAFEFETRL, ARFERKER “TFHET LML Ak,

(4) BB R s Z 40, BUERAER A H 2017 LL—H#
A, FLUPTZINEHITEEA ( wEETHEVEZ/IEHRT), HE
BEE e BEABY A, BIEMRRS L RELL T AR F,

(5) MEERTHLIMAA B ZERTHEHMEFERAZESR. N
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ok ARIMT @ HFEHERAH LRSS, ARB/NET aF R @, %
BYUFX A%, NRHEER 38% 54% 9.

(6) 7=l HkmalE KL stkila. B 2000 FLk, *EHZ
HAHRE 0.5%CHBEFBEATL, Kb Ao 5HFHRATEMX.

(1) ARSI ZSARK /L EHUTEE T AT, 201272022 F
Wit B aEEEE M 400 £ FHHEH L N4,
5 RRIR:

http: //www. oxfordmartin. ox. ac. uk/news/201601 Technology at Work 2

JE S A4 . Impact of automation on developing countries puts up to 85% of

jobs at risk

RIR: St 36 5 H AR R BBl &S I B af 2016 45 03

VRMATFAEE

2016 £ 4 F 16 H, 43 Cardboard 1 = £ Gear VR 84 H F i 1T & LI 5
WENIET —MNELHFAITE,



http://www.oxfordmartin.ox.ac.uk/news/201601_Technology_at_Work_2

ZAFARKLEER T AR (NHS) 2 2 K EFTH Shafi Ahmed SMFHE &£ £
7], BEATHR—NAPP, AP TUEFNEUNEFAL IRRERERE. EANE
BRAEAFA 360 ELZHERTK AMEELEHRINTFALIREG L
Z|—A7] VRinOR #y APP ¥ & Lk, XA APP A& £ fu R EH 7 WL 2% T #.
R HF RS B84/ 8 Medical Realities Bt A& l# A Steve Dann *Ti0# %
T CARFREFEERY, ExXHEFIE.”

Medical Realities —F A BEFH I H VR 8 A, 3D A 360 2=
WA E]

BRImH LK% #0360 4R EHFN LA #THYTHET, X4 VREAK
KM —KEE, MAEE ERA T ZEAMNEA . Xitt, Dann &ox: “EEH
ELFAAET, RIONFEZARHNEFIMSE, YALRETHFATRHHE,
HA 2 E —FREGRIILATRN T 2 EZWEMFERAE, £RANNE A
BRAIAKMNBEEINAZ, ROTT—F 2N\ E AR B4 H K (haptis)
R A"

Medical Realities £ 3D FAENBAFTHOEHEFF AAWER, E
REWAEBAXE G —ANTAT—HAEE, TXFT, BLAFXLE vk
B EMUIEFAENE, LI EFNGEENEL LM ELANT R, X R
RA AT S8R R AR B

tEFLEREBUERSERG AL RITH: “XHFTENEASTESE
REFRRE—NES, WEFEA.” B, LEEHAMKLATKESF 6 A
FEA—ADVRIID REWABFAENELT . AFAERFBER: £—, H
SIHEEREFIANFALENM; &=, 3D K EEN. EHRAF—# L4
B VR ALK DL SR BRI AR FANE, - HKE S 2RA ., 7/,
BB, CHEARERE,

KIR: EHA
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