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The question is not whether intelligent machines can
have any emotions, but whether machines can be
N Intelligent without any emotions.
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| feel good for drinking it.
| feel bad for doing it.

SERMEFNENIRE, manEs |9 ® o
B AORE RS L ® ugly excellent @ 77
= \ \ ® ) o -
BESIER, BEBEEHEIULET, ecollon logely -7 bad
(B 2B RN MR S A RIS BRI AYE) ® . -7 e 'S
75, SRRREERATERS ® ,
Normal Sentiment-Specific

>




AR R S

O—@ @ ~ oscovery ® ®
BRI R SRR BERNEN HREEN, FRZMETIINTOFIBRERE SRS
Softmax @® ﬁ%ﬁ—/r’cﬁ, BB AR INIE R
L B BF i85, ARESORENERESETE
¥ XA ORI SRR L.
HTanh ©0000000 ‘ > R SRS RS ST SRS
jﬁ\g\ > AR BT A EA M B RS B RN
Lookup @000 @000 ©000 ©000 0000 IPEEEIHnsEEEEH R
Wice  Wict1 = Wi o Wire1 Wik > S/ Linear2H B IRE Z BB H ST

(a) Prediction Model \\ R R SRR /
2RI E—MFF (BOAR) BREmER R T—E
LEORBAXIMMERIZIEEES TwitteriBEl, tweetlUiEIBERERE, BiERRMEVEES,
ROHI—FKtweetFR AWML LIBREIER, BXFMOEF A ESRERINER. S




[ I=E R g S

@ @ Al DISCOVERY @ ® T

¢ RERBROTRENERE ENEF BRI

sentence
ttenti
'tii&?i’ﬁ*ﬁ*”ﬂ‘ﬁ — : - attention
¢ BEXABERENNT-> 07> BEREHTIE R i el
BEr BARENFEERR LTI L fencoder

¢ FRILVSREA IR EHITIRIE: W&
BFRAMTF, IFENREE, &EFEK
B8, XHEBAESHIEFIESR - :

(Hierarchical) #E&: |

word
attention

word
I
or | encoder

A ey v R
. *' - f 3' o O %A'I DISCOVER|r O @
war




AI DISCOVERY

—

¢ FFRIBROITRIET R IHIBR
WIEH T IREESS

¢ BT REMREMNESINEEEEEX
BFFEEH MGUL_ TR,
TR E B RAR IER T3

¢ ERINAEEETFTCNN, RNN,
Recursive-NNRYFELAR EZH#THY
BERTZ:

ﬂ?-&'lﬁ F&ﬁ t=8d

The performances were all really It’s an insignificant
[eriticism] -1 5 —-0.5.

Nobody gives a [good]s-,—1 performance in this
movie

She’s not [terrific] 5 _, 1 but not [terrible] _5_,_4
either.

It’s not a very [good] .3 —0.25 movie song!
It removes my [doubts] _5_, 4.
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P: James the Turtle was always getting in trouble. Sometimes he'd reach into
the freezer and empty out all the food. Other times he'd sled on the deck and
get a splinter. His aunt Jane tried as hard as she could to keep him out of
trouble, but he was sneaky and got into lots of trouble behind her back.

Q: What is the name of the trouble making turtle?
(A) Fries (B) Pudding (C) James (D) Jane

A: James
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P: the ent381 producer allegedly struck by ent212 will not press charges
against the “ ent153 ” host , his lawyer said friday . ent212 , who hosted one
of the most - watched television shows in the world , was dropped by the
ent381 wednesday after an internal investigation by the ent180 broadcaster
found he had subjected producer ent193 “ to an unprovoked physical and
verbal attack . ”

Q: producer X will not press charges against ent212 , his lawyer says .
A: ent193
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P: In meteorology, precipitation is any product of the condensation of
atmospheric water vapor that falls under gravity. The main forms of
precipitation include drizzle, rain, sleet, snow, graupel and hail... Precipitation
forms as smaller droplets coalesce via collision with other rain drops or ice
crystals within a cloud. Short, in- tense periods of rain in scattered locations
are called “showers”.

Q: What causes precipitation to fall?
A: gravity
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P1: In July 2007 , 7-Eleven redesigned some stores to look like Kwik-E-Marts
In select cities to promote The Simpsons Movie.

P2: Tie-in promotions were made with several companies, including 7-Eleven,
which transformed se- lected stores into Kwik-E-Marts.

P3: “ 7-Eleven Becomes Kwik-E-Mart for * Simpsons Movie ' Promotion ”

Q: 7-Eleven stores were temporarily converted into Kwik E-marts to promote
the release of what movie?

A: the simpsons movie

BENEXE, —MEE, RULSHH—RE (—PRAANE) RS

o—O—o O

@ Al DISCOVERY

Ll



=Sk ’I‘Eﬁ: (BiDAF)

AI DISCOVERY

4 Bldlrectlonal Attentlon Flow For Machine Comprehension, ICLR 2017
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Context: [hq, hy, ..., hy]

Query: [q1, 42, - , qp]
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€ Adversarial Examples for Evaluating Reading Comprehension Systems, EMNLP2017
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Article: Super Bowl 50

Paragraph: “Pevton Manning became the first guarter-
back ever to lead two different teams to multiple Super
Bowls. He is also the oldest quarterback ever to play
in a Super Bowl at age 39. The past record was held
by John Elway, who led the Broncos to victory in Super
Bowl XXXIII at age 38 and is currently Denver's Execu-
tive Vice President of Football Operations and General
Manager. Quarterback Jeff Dean had jersey number 37
in Champ Bowl XXXIV.”

Question: “What is the name of the quarterback who
was 38 in Super Bowl XXXIII?”

Original Prediction: John Elway

Prediction under adversary: Jeff Dean
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Search needs a shake-up EATE

On the twentieth anniversary of the World Wide Web's public release, Oren Etzioni
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calls on researchers to think outside the keyword box and improve Internet trawling.
— {(Nature) 2011.8 o O e O
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q: Who 1s the president of France?

/W» France \Candidale

. generation
Attention-base Neural Network ‘
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| 1

answer entity: /m/05qt;] : | :

A answer relation: capital Fo Paris I

b g answer type: /location/citytown : |

: _~ : | answer context: /m/0276jx2, /m/ i | French :
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In meteorology, precipitation is any product
of the condensation of atmospheric water vapor
that falls under gravity. The main forms of pre-
cipitation include drizzle, rain, sleet, snow, grau-
']“h”.islj” the 1}]?1@'““”‘]' pel and hail... Precipitation forms as smaller
B{,’h 510 the ulﬁu:c. droplets coalesce via collision with other rain
Where is John? A:playground drops or ice crystals within a cloud. Short, in-
tense periods of rain in scattered locations are
called “showers”.

John is in the playground.
Bob is in the office.

John picked up th? football. What causes precipitation to fall?
Bob went to the kitchen. ravity

Where is the football? A:playground S

What is another main form of precipitation be-
sides drizzle, rain, snow, sleet and hail?
graupel

bAbIZGES

AllT

Where do water droplets collide with ice crystals
to form precipitation? 5 .

within a cloud
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0 Lattlce CNNs for Matchlng Based Chinese Question Answering, AAAI2019
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ME’J%ﬂ%D%J_Ti TAE—RIHbEL, PIOXFIAFEZI M ERESH, XK ATE

- ARERE— 1 E T Lattice CNNAVERY, FIFEERIEE X PEHIERMERRE TSP
B ZFRYPLED

gate The Siamese Vector \
Aﬂp@ 1 i i i Residual Connections
/\/\ <
@’\ \ [E=l==le=]= it PR g e s B I ___E *"_:I_I (\ \\D
AR citizen [_| I > > —>LHIMuttiple X L
4 / & S — || Layers :!:/,x
E v I l I ] I 2 g "'_ ......
EiE [i5=]=I=1] y Kernel size=3
el global pooling -

Embedding | lattice based convolutional layers l MLP |




te=igiEx A 257Kz

@ @ Al DISCOVERY

v TEERBEEXZZEH) CoQA (Conversational
Question Answering) HkEkES, HBHERTM

Rank

[ /W ==/go === /do) 1
#7Be (MSRA) NLP BiIAEREESREEENY

1G5 AEE A HFZ 56—

v IR TR, EXIEREE—
AR5 HEERZRAYERAIRE
v CoQA rRImIFEERE, LIRIBASXTIE. bR

25t F—NAEZ BRRE—NAREET RS
1EASE, XNNK T HasRR AR R JRRAYRER

2

Mar 29, 2019

2

Mar 29, 2019

3
Mar 28, 2019

3

Jan 25, 2019

Model In-
domain
Human Performance 894

Stanford University
(Reddy & Chen et al. '18)

Google SQUAD 2.0 + MMFT 89.9
(ensemble)
MSRA + SDRG

ConvBERT (ensemble) 88.7
Joint Laboratory of HIT and
iIFLYTEK Research

Google SQUAD 2.0 + MMFT (single 88.5
model)
MSRA + SDRG

ConvBERT (single model) 87.7
Joint Laboratory of HIT and
iFLYTEK Research

BERT + MMFT + ADA (ensemble) 87.5
Microsoft Research Asia

Out-of-
domain

87.4

88.0

85.4

86.0

84.6

85.3

Overall

88.8

89.4

87.8

87.8

86.8

86.8
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AR EIARI S A (EARS MEXES FE IR
RSB AT AU R RN =5 IR ESS

FEEER. SESHERAGET, ARARE
FAESAESZINE FTAEXRESFFEI MRC X
RERER, AREERMES LEEEE

ERIMNER, BMERESEEIENEINES,
RN EXHE SRR HS

1Z 5 ERERNRAR R EUS 7 89.9 RYSTIE
155, 88.0 FUsimIME . 89.4 FUEE(K F1 18
o, MASERIFERIS B9 89.4/87.4/88.8

Multistage Multitask Fine-tuning

Coarse- | Auxiliary
. NewsQA  ---  MultiNLI  Language
g Model
Fine- LAuxiliary
tuning SQuUAD/CoQA al\r/]lg)téae?e
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@  oiscoveny o O o
¢ U ARAERLEBARESHMBETIRIN— AR, ESCISEBA—HERBRAESEAL

I TRAYR TR A

& VAEEFBTENABERAR—HERE, HBREHERENBRAE

UR- &

MX&-X

NRB S AHIE R E RIS A TE
NAHTIER. ZRFEE, N
MASEIFTHIN A

S

I
)
L

Al

Weight 27025 tonnes
Length 17.79m
Wm‘
RA. 5
cpeed 125mph

SRR AHERRERIEXETE
SURERBRIIARIA, Eean

AR A
)

Elig-32%

EHREIS ARIE AR IR TRIRSETE
HYEIRERIEIAZERATHIE

PRIB S M

A Man (tony stark) is standing with
- another person (Doctor Strange).

. || They are surrounded by cars.
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€ A Deep Reinforced Model for Abstractive Summarization, ICLR 2018
> AN ZENR P EIFIEREXRAD RS

SRR (e = [E — “*T[z
> ERTHEREERMFRIEM L, XNFERIGHTHSR, e
(RS AR R AR R ERR = AR, ’“'
> AEEERFattentioni3) //ﬁ\\ /\ \ /
» Intra-temporal attention
> Intra-decoder attention
> EREERNHNTER AROUGEE, B ]1[ ]_-'J 1 m T m T |1[ T H T ]T—I 1 T T .-"
SEMENENINE, BHBEITHN e Untd Swes became e lgest e . Us e
> HTROUGEARTIE, TEAEZEXIROUGEH Encoder Decoder
ITEEITE. B, NMEERRAFEIE ¢ O 0 O @nosowm —O—®

ROUGEFEFRIIAYIIZ: Bt
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€ Fast Abstractive Summarization with Reinforce-Selected Sentence Rewriting, ACL2018

> T RERE PIRENT T RIS FE R

RFEERS, NERLURISREE, & RLAgent
TERHE—MaFRIEEFIRE, £ Observation Extractor LAction (extract sent.)
FEBRECRATERNBERT, 0 s
I R A S 0 N d,
> ST AT MER: ds e it , '
» Extractor agent ds _ - ~
(C Reward ) Abstractor

> Abstractor agent dy
W =il > /ANLN\SKAT A2 Document Sentences ]\
?EDjjJ—.ch Summardeentt:]nce Generated Sentence
> LERER RIS TII%ATSeq2seqhaEY lground truth)
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4 Table to Text Generatlon by Structure-aware Seq2seq Learning, AAAI 2018

> NEMCRIEE B AE SR E S
EUREMN A —IEEESS

> BB LIFREERRITIE R XI5
HWEIRHITIER

> 1Z L{FHetH—Fr sk IrYSeq2seqERk
BRSNS LA RIS EHITER, &
FERIEB B NG ERIEBIR D

> IRUFE R mEss N E E= I,
AT EERRBASFREEZIEH
17388 (local) #12/S (global ) Fit

George  Mikell

is an  Australian actor Input for s¢

I |
rdual attentinn:

vector I
- P - - I
. . ol B—d
! [ | )
i R R
<sos> Gedrge Mikell s an  Australian :Emb Hdmg“-r

TIETT

I [ I O B 10 O

Dual attention

Description Decoder ~ ~~~~~~' | for .ﬁ.ustrahan,

———————————————————————————————————————————

-------------------------------------------

{name, {mame, (birthname, (known for, (known for, (known for,

1,2)

2,1)

_________________________

HE W M- BEW|

Word level attention

I i
L] I
i I
B § BER NN
i i
I i
I

Field level attention

1,2) 5,3) 6,2) 7.1)
Field-gating Table encoder

=

T YT T T T T T T T T Ty
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€ Show, Attend and Tell: Neural Image Caption Generation with Visual Attention, ICML 2015

> ZT{ER2015FICMLEN—RNE, 1B [ )
attention#L3 | \NBIEHSARIAIS = 14x14 Feature Map gﬂ_
> Image captionZ2itEN I miIRIRES, flying
iy . . . over
MUEREE R EBEAIIR, RERIAMA] ~| 3
e S body
> BHaiIlFeY A & KEBEEncoder-Decoder water
. s 1. Input 2. Convolutional 3. RNN with attention 4. Word b
2%y, FFACNN. RNN, LSTMZFEHLRY Image  Feature Extraction over the image word y
Z%%Eﬁcaptlon]:{’lf L generatlonJ
> MR ETFEEINHNEG AL RE:
> REEE|ZRa9Soft Attention
] O @ &, @ Al DISCOVERY @ @ ©

> B FEII%GaIHard Attention
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4 Unpalred sentlment to- sentlment Translation:
A cycled reinforcement learning approach

> ANJGRE T —MEHYS AR T T TERRIB RIS

> NIERBRXESERIREFENRE, TERaIZH
BIIABRIERNBSAZE, Fla0, —a)iEF “The food is
delicious” , &ZIE “What a bad movie” , EAE
@E’gd{‘&&ﬂﬁlﬁ? {BF1EMfoodZERkmovie, Pﬂ@ﬂ_ﬂ,&‘i
T

> ARH T B FIEE, SRR ERRMBRYL
fRIR, PIUAGERIEREAMRBRGE, LURBEHRBRANE
f‘é{%%o BRAEIRIERZERINGERIA, 1LHETFBRk

> HiZ0RBR: 55—, FIUMRRTERER, AEH
RYCERIRIERID B RAIE XN B EAIR '@ SRS
RESWERIER FEIEINER~. B2, 4"'T fRXIRIEY
52, XL R LASEELA AR R AY B R

Emotionalization Module

Testing
The food is terrible and tasteless
b 1
Negative|
The food is very delicious
1 i i

Positive |

| Cycle-Consitent Training

fox B\, ) T\

Classifier

) 1 1 )

The food is very delicious

Neutralization Module
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€ Response Generation by Context-aware Prototype Editing, AAAI 2019

> ANXHIEEBRIR T BRI

XﬁiﬁEEJZEF' ' EEJZ@ ??ﬁ%ﬁﬂ%% (a) Prototype Selector (b) Neural Editor

A Y= I=hi] Current context: My friends and | wentte
ME(J' ﬂIEJ_\_ seme vegan place for dessert yesterday. \ —

> TERERIENRSEMIES, T/ B\ it vector
Prototype context: My friends and | had Tofu and "L- S
E% }\A?)fﬁx’_‘ﬁyﬂgig*il_q]*ﬁ/ \EUE@ vegetables at a vegan place nearby yesterday. \ rete; ' F’.. ,,-1!1
g ’ Q&E*E?EEF@%E*D%E‘-U[QEEZ Pmtq:;yp:;“n_w{};nse: Ra]:v g;rh;en vegetables are . :
VEry benclicial 1or vour nealtn. i
BRIES, NRREIRNEISHI TR
55, NMEERINRISEBRALETIE | input ‘[f i j

;iasl:l{%'%‘ ! mg%?%T J:_FSZE"JE:E[%Z\ tH—— Source: rl' n P ;

,,
|sp.|o-n uaswl

e
|s|:uo-n aalaa |

R
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€ Abstractive Text Summarization by Incorporating Reader Comments, AAAI 2019

EETHE MBI ERNTU M ARG

B, BHRNETFYEIFFIRERERS S E

HHIEREFE e, SAERX MR, AR

At TIEERANREEERES, EFAE

& e SRR BN E R & AT G

HIRE., SEFRIERIIEEES AR, 1=
RN M EE kL

(1) PTHERIFEDNR, BEREHY;

(2) AMABREERRFESASAIEE L

document

On August 28, according to a person familiar with the matter,
Toyota Motor Corporation will invest 500 million U.S. dol-
lars into the Uber, a taxi service company, with a valuation

of up to 72 billion U.S. dollars. The investment will focus on

driverless car technology. However, its development path 1s
not smooth. In March of this year, a Uber drnverless car hit
a woman and caused her death. In last year, Softbank also

invested into Uber with a valuation of $48 billion.

comments

Toyota’s investment in Uber 1s a wise choice.

$500 million investment is really a lot of money!

good summary

Toyota invests $500 million into Uber with a valuation of $72
billion

bad summary

An Uber driverless car hits a passerby to death

® ] &, @ Al DISCOVERY &) @




ZTERIT T — P ET X IANEE RN E A R

SRiEE e ERRIV FHEE

=8 (RASG)

AR IER D 2E Rk -
(2) Reader Attention

Document
Attention

1. ETFHIZIFRFIRREENER,
2. EETEOBIRESCREREEX | O — Atonton >

Document

iIH’\JE;ELJﬁ; ’_-_-_-_-_-_-_-_-_-_-_-_-_-__Af-t(i:]lio_?_-_-___________-_-_-_-_-_-_;

3. BESERREREREIAE R ER]

---------------------------------

Comment 1
Attention

Comment 2
Attention

Comment 3
Attention

B KT TR ARNE N ELR;

4. BIRIRERERFTEFNENL R

HY B,
ESMBIREMERLITINE IS
TURIE SR HEZRAIIIZx.

(1) Summary Generator

________________________________

\ o

1
1
1
1
|}
1
1
I
1
7= ' d
« ONRE
\:.._/ 1 1 a,_|
v !
o ()
\ U/ 1 a,
1
1
1
|}
1
1
1
1

]

]

]

1

1

1

1

| |S1—1 | ‘ vr r‘lﬁd N Gap.éo-n;e-nt- —
) \ ) |

: A Context Vector —[ — igé &

1 \

1

1

]

]

1

1

1

Reader

----------

(3) Supervisor

--------------------

Gap_A@ntent

\_d()

u m

_____________________

‘___—_'/

A\
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(4) Goal Tracker%

__‘_)T;H
1
1
]
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BERS ENEREEAEEEETEERN, SESHIEA LT RESEYER A Z AT,

“As long as the road is right, not afraid o

Gorgeous! Doing hard labor again! distant future; if you believe it's worthwhi |PP ACh'”es""ee[S sl || |;Ifanyone woke up in \
do not care about vicissitudes.” ifrlcnd. Special post for | | |.edinburgh this morning |
(a) (b) (c) rone of our followers who . | [lto discover their car
. | IT met last night and had a | imissing i think i know |
l .| |\good chat to -where it is
| Gl B U — 3 R L - R — ))

(a) (b) (c)

@ O—@ &, @ Al DISCOVERY &) ®—O
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BYHGZ1FE EIE* NEZESHE, STRMIIZIFEIRANMIFEISR, FUDHIRES
A, Bl EEFRNADRES.

learner 1
learner 2

combination y
learner n

MAFIZ __l-L)\IESVM\ RR

® ] O @ Al DISCOVERY oy o

B, mEMNEEEEMFEIFTE,
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L 1 T w1 A T WA EF2 T3 15 71 5 7 P T
h, v v X h, v v X h, v X X
h, X v v h, v v X h, X v X
h, v X v h, v v X h, X X v
=537 v v v =357 v v X =517 X X X
(a) SERkIEFHIERE (b) EERANELER (c) EEREERIER

v MRFEIEMNZ TR, BEE—TENERE, NEFERE
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E-TF F' %“JEI’J%*EUIE ok (1)

¢ ETERENIESERIXRENKIELSAHT
> IATSE AN R NMRISHITIER T K
> WA AWRVAE S RIRTSHIBER T RER

SIS RES

-

\ XA ANE R
(== —» XAEpEE —> Ytext

AR == S B R
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BFRAEFINZRSRREDR (2)

@ @ Al DISCOVERY @ @ \
zze@@sﬁﬁﬁﬁe%%%%s%g%%g’mgé
A=l 0 [SEEE ©  [SEESEESEETE O EESEIESEETE © SRR © o =
SR E =AYt X == - 58 §-5 5 S-55|505 s-515150F c-515151F c-28 8 jm=)
% \ N OO ¢ NONEO OMEORINONEOE | |[OMECMIECHEON . (NOMEONIFOMRON sl oo
I*x - == —/\9 E o 9 3 o o 8 o o o o 8 ole |lolo 3 |olelole 3 385
ailcN = BElaN = FElicicicN = EElcliccl = EEiEalG SN = )
S LY g A A . A
S ;%;k O2Z D |Q
BEXH, EE8ER%z, Yz
£33
BR oK ; .
AJ 24 = \ A 1”' © ® © © © © o o« o YRR %
SIERRE, NMEAE, FiE) 2 B R, elRlelE , ISEN . ERER, (El T
=4 ! o 2N B O EE O E Ok g | x| 2 &
l’oou.—oon.-ooooﬂ-—ooooﬂ--EOggﬁ-_"u *
O ONEON . [BONEONIEONEON ! [NONNOBENONEON | BOMSORIFOMEON . o""E§
218 & |g|3 % |glz|2|28 32 [g|2|2/2|§ |2/2(2|8 § |°| B
G P43 KBRS TR S S SR IERE TR e
SAR= JI ANKHAC e N YA Y

VGG-NETMW K <= &

2
N

VGG-ISCH %z BERDES

VGG-ISC1 — | v,

—BXF an@EEkE IR it EF =EE 9% %

VGG-ISC2 — vl

\

NULL
NULL

FEHL

5” CNN-TSCm | — | u

MIERALR

'EEEEEEE —»E m — [ vaG-iscn | —— (it
G @
l|\§ = CNN-TSC1  —— | v,
= - b _% CNN-TSC2  ——> [ 42,
= ~ -
i1
N

n m ®
1 () 1 (i)
y=a— Z Uh[zrt ¥ (1 - ”)_ Z Yimage
\ / CNN-TSCHER XAHLER nis m i3
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ARG RIEEIFIARIESSIE L FANENXKER, BTIASHHIEMEY, (ESmEHAYRFIEAN
RERIERESHIRG R, KRS ESEIEZ ENRELER.
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BHémigss(AutoEncoder)2—FfRIIHEHE ML, BirER e genlEHSHA—E,
AutoEncoder {FRREEREHFITIIZ, ELNERE, TEEBTEUEAIMFESESFERIHE L

PeR LA

LETUAN .‘ X - — Y —D. 4

HIRL S RREEANEESEYEZ AR T S 0HE, mE
RIDREL T BT AUEME AR ERHEME , IERENE

IR EEIRERHIERYRES], FRLART AT RIRE



¢ AutoEncoder IBEB M 87 fmiDestifFiDas.
> ImiSestlEIBEsn AR EERNRI LR Z ER, Z ENIRiSss IR iDes Tt ae s 1,
> MAXE S RIEsERIPERT-EF, XFRAMmIE(encode), 7AIG F £ 3f#5=352EE Y, FMNIRE
DRFRARISIIIEFNRDITEE,
> AutoEncoder BV ERFZ AT LAFRT AR HAM AN E B/,

B X FRIB]FRIAF Y
m »| Encoder »| Decoder m

o(Wx + b) z o' (W'z +b)

> b <
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Sparsify
Penalty

encoder

input reconstruction

ode decoder

- input: X code: h=W" X

“loss: L(X ;W)=|\W h=X|F A |h)] LLIE]

v WliEYmiSss (Sparse AutoEncoder) BILAZYSRABIFRIARBIEERIRE, BEE==SIEIENNE FBAVHIE.
v INEREAutoEncoderfIEM EANELTIENRS (L1FERARET—EFTRPREoEFE L0, REL0
#HAN0, XFESparseB=FHIKIR) , TJLABEISparse AutoEncoder,

] O @ Al DISCOVERY oy @
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N
B tuRsEses

i—L’liﬁ)\xE—ﬁk/J\§’€JE’JIHE’JHT1I95, NRLIERERE, NAERMMENESR, WRIERS, N

SRR T/ IR,

Input Query

Sound Retrievals

Text Retrievals Image Retrievals

“train engine” - it -4

[VeN () = g gy W

The choppy water
the man is riding

watercrashmg/ ‘

i 3=

v B

SRR TRESZANARRS VBRSO RISTERaEE, TRES . .
MRS TR IS H R RN T,

e PAN=
He==57

HZEr]

- A dog lying down on
the beach

- The dog belongs to the
homeowner

- Steel tracks under the
train.
- The train platform

- A person stands on
water skis in the water
- A couple of kayakers
paddling through water

HHE§¢EIU\¢ﬁ/§\EﬁJﬁ B,



Bimodal DBN

@ @ Al DIS!

NAERE BREE

€ Bimodal DBN=ZY C ! ~ T. o)

v B — MR EGAIARRS, ------------ o ,
BEAEE—MEERERIABAHRERIE | (00 - ® 0 ) mxepms:
H—ANENGIZIRBIRIZ S, oo L __ |

v 7EBimodal DBN#h, EFHISIALZR— ( ©o ---00)
RHERIL. ( f ) ! ]

&N TPN BRA




g (Correspondence Autoencoder)

B ARSI MR M SROEE, §EEEnE
EHARESIETES, B ERESEIERTES A MG REAR T — NS,

BB E A E M

0.0 e e
SERCL Sl BN
O~ O @ - @

SIET N SE= N
FRIMELIRANR N ERRES B fmides A S B RESIX MR R e B8 5 EHIEE
v TTHESAI N AR A HEA o« o o @ oo 0@

v NSRRI A ER T EE R



P WRIEIEASE MBS (Correspondence Cross-
. & Modal Autoencoder)

XIh BYmiSes REMA B R SHMAZEE, MEXMEIRSERmEEET, AAamsioil2iEiEs
BimiSss, BBERSHFRREIFE T XAMESHER, BEXAMESHNERRZIBEET EIR
RSHER. XEEEREERRIFIRREZIE T ARIESEIREZ B REMEHEE.

SeA R EIg EH

®.® 0.0
SERCE Sl BN
O - O] @ - @

EEELTPN AR o O o @ oscoey — O @




E WRLIESEmBEE (Correspondence Full-
= Modal Autoencoder)

WRSIRSEREERE, Ao IRESAEA, EaHinMERES, MEERXA, L
fr L2455 T RIE M AR N B RiSss I M S S B RiYes. SRSEREBSRRERIBHAR
RIS TEdE, SABRILARTEREISAISR,

5 Ay S &S U 1R SR E A

000 .0 0-00_ @
\/ } \/
0T 00T e
SRS o - @

REEETIN AT
o—O




SRS EE NI LR YT

, Afctesn
O—@—O—— @ woscovery O—e—0O—e

MEWEX LUCiRE T8 DESR LoUsE  Fi
Bimodal DBN 0189 0222 0206 2619 316 2890
WEEHE 0326 0361 0344 5606 5519  55.63
WEEESEAE 0336 0341 0338 5541 5866  57.04
WELESARE 0335 0368 0352  57.36 5779 57.58
v tHEE Bimodal (HXZER) , ZXXNBMRmIGIEEAE e

v Bimodal DBNFEIRRERFE R T ARHESEN AL MERSE S RITHERD . FEitk, BAIEMXE
SIRSHIRRTA =, MERALESNAES INEIRSHENRIK L,

v ZRKGNBEREREEEHRENT ., XRRBERTEIAKRBKAR, FAERSHBABRFRIE—TRR .
Fiad . XERBT AU BESRTF I MSIRS KK EFE SITRAE— I B P 2L
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e an A LiiRA (1)

@  oiscoveny O—e—0O—@

¢ £ tweet GiFLINASIF, FHRNDEEERERTNEARE. BEITE
AR SEGERS., XMW EERELMRBESFEREMERN.

Rocky is ready for snow season

Rocky|is ready for snow season

?

‘ " . - 15 Nov 2013 o — v

-
Person Location Organization Misc
name name name

v EREANAMEENTEESE [Rocky| IRBIAAZ; BRES tweet BF,
BAIXE [Rocky] HLR—5KNM,
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AI DISCOVERY

Adaptive Co-attention

Adaptive ff\dlpli\e Co-attention Network )
Co-atteation internal structure. Taking A, as an
N etWO rk Network example.
Layer

AR RLNRBIRE S MNEE
28 JWELSTM +CRF
FERSAEEE | \EHSA AT
(VGGNet) o &
B Co-attentionf/ iS58 s D
AFIERZIEORE, NTOHE | ||

Representation

;&IZI:*D . ):II_ W '§' XT_I-% L R S - Image

1
' 1
| Hidden Layer l l Image Feature l

[ O ] @ Al DISCOVERY ® o a o




1

HGREAXHEXERBFHIEICIER, LEWIEAMN
ERY B TRER: 5Z A, HGRE&EAKHEXEFXITEN

HYFI329ER, BB BRI 7 ERA.
ﬁ%rrﬁh_—ltﬂm_, AR T Soft-HGRAYFMESR,
LUERM N SRS PR B A RUFIERY (AR

Soft-HGREYLH BIRXE SRR, EILM%
UEUCIIERKIERAREE. AREH—LR
17 hi%izt, RTRERE AN EEES AR ER D
TRSERARIARA. XM TEIEF AR ERN
B, HREBVUIBEFEEENAYGE, (E15F
REAHEEEEFEI7.

0 An EfflClent Approach to Informative Feature Extraction from Multimodal Data, AAAI2019

Soft-HGR Objective
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@ x = arg min f(x)

> U ERIEESEEETEX, KRXTXHR
(%), KEBFSREF)BEISZAEE/
ERIEZEX, BB EimEZL
(Objective Function) , 7EFLHE;
TRAIEERSCEEZL (Loss Function or
Cost Function) ,

> WAEAGI, (EREBE TNEDIEK

argmin(x — 1)2,

(t4 21tk (optimization)

fix) = (x — 1)?
Gradient

120 -

100 -

80 -

Global minimum at x = 1.
Gradient descent halt here,
since f(x)=0

40 -

-/

For x= -5, f(x) <0.
So we can decrease f by
moving rightward

N\

For x=17, f(x) > 0.
So we can decrease f by
moving leftward.

—10 -5 0 5 10
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VEREFIHR, HAIERE

%z

Z7)

RACTEREF PRI A

SRR, Tl )R BB NS T

ERISE0 , FERAREBER/IME. Allt, ¢ 2EMHWFHNETE, MiRER
2L EYR, BP, 6 = argminfy

VIIERZEMEST, SEIEEE

SHNEE, BIFEEREIU

Nl

vV IR SEURITIEN )R, A

=15

SRNERINERETRE. ERFREREASTENS

o

JETUENKISIRAIrE S0 EVy,

IMERZIRISHHITESH. B, 0=0-€+Vy, EE LAIIEZIGL,

(1 EZER ¥ 24K,

[ ] O @ @ Al DISCOVERY © (4] 2
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v fx) = O'(Q(x)) =o(Wx+b). W =[w;y,wy],x =[xq1,x3],0(x) =

sigmoid(x),g(x) = Wx + b.

v BEW =10.1,0.3],b=0.1,x=[2,3],y =0.4,e = 0. 1.
v f(x) = 6(Wx + b) =a<(0.1 0.3) (§)+0. 1>=a(1.2) ~ 0.769

v Loss=L =2 (f(x) — )% = (0.769 — 0.4)% = 0.068

oL oL of()ag() _ B ~ B
dwy  9f()ag() awy (f(x) —y) = .g(x)(l ,g(x)) *X, =

(0.769—-0.4)x1.2+(1—-1.2)«x2=—-0.17712

vV, =

v w;=w;—€V, =0.1-0.1%(=0.1772) = 0.11772

O
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» rcaven
O—@—O—— @ moiscoveny O

®c = VIR TS w, BT T, | VEE—2RhtEsnEERREE, 24
— A AL P - Ly \~<, / E = Ay A .
& AL S AR = (55 —IiSE, ERIRA, ERHESS

> s mnEEsaEre, (T JRHERRRIER RIS 5 (Adam)
MEREIF? =) BT AL TS SR

» FEEN N Z AR EIE? v BatchfL L 75 JERBIRT K 15E TN EIBHIEE EHY

> WFLEE AR (TR TR B1ME, RN TREEFHBEMESTBBRNITPE
“w? B%, Batch sizetBZT R T — 1= IHES

(hyper parameter) .

® O @ D) @ Al DISCOVERY ® ® O
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v SGD: SR A TEFMNE.
v Mini-Batch GD: $X—/ Mt ERERNHITEFNE. 12/5ANN_ EEHZF I FRESEESRIFERAIA

geltE.
v Momentum: (FE&IEFRNSEGTERE, IIESGDEEAE A8 Bin FRWSIRE.,

v Nesterov Accelerated Gradient (NAG): I MomentumBy a5 T a1 ARIBIE, =9 E,

v' Adaptive Gradient Algorithm (Adagrad): SRS EHTIRAEH, WEMSENR/NEF . FI=HR
Bi&Eh, (BRESREIThE.

v Adadelta: XJAdagrad#{To80H, FERYAEHITIMEGLT, BRAFIZETEITE AR,

v RMSprop: BE2A T ERFIRE NMEERA. (EREEIIMEEHIEITEE.,

@ O—@ &, @ Al DISCOVERY O

v'Adam: RMSprop + Momentum, ZEfRFEMAPHRELF, thEMARI iZRI—XFE.



- SGD

= Momentum
— NAG

- Adagrad
Adadelta
Rmsprop

1.0
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\\ SGD

Momentum
NAG

Adagrad
Adadelta
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v EZ(tune) N B2 A B SEEIEE, IABAEEATEN

B ESIRRIERALAYZ RS

v sEHEED /91|25 (training set)FOIIEE (test set),

IHRARZEESREUASE

HIESREEEES 2, MIXEHEEFE— N, AR MSRIERR S E NN SR

fRE, MAEMNMEEENNRRZ RS

v AL, BAIMNIIIGESBHR—NBoSIREIEATT &S

=(development set), XtFE

MNEFRE LHITES, EILGHMREENERTZ(CEE

VIFSFEREARRII N Eir, — MY EIIGERNERES (BrrIEERL
%), P TERTRENNE DARIRMMER (BoerYZzHEET]) .




21223 (Grid Search)

et
® @ ~ oscovery ®

OEQME?.Q%’HEJL‘)\EEE?ES / 1E7?EZ:EJ Algorithm: GridSearch

ERHPE—LiEZS (hyper parameter) FOR bs IN (4, 8, 16, 32, 48, 64):
EE2RAIETFoEE. FOR € IN (0.0001, 0.0005, 0.001, 0.005):

Optimize(0)

¢ S FEHRYGARSEE (Grid Search)
RIS MNMESHITHEEUEES., ISFRER
EIFH—ZEEE.

v ErhbsEBatch sizek/)\, e2F I,




vV IR SERNEMETEE7, S8EE
7, inGEANE EHEEAHZ,

v BBIERTEFIE, Batch size Xflosspys/i,
FIZS AT, lossER s, S/IHEISE,
(BETKHRMRE % LEF.

v ST HEEIEGEREA AR batch sizefY45R ¥ ELAN
A&, sizeR/IHFHEREIRIZL, sizelRAFRE, "
£ 100AH=EXZI&RILE.

v BITRIHEEDL, 1 batch size 2R/ NFES =
BN —FREREE,

55 (logscale)

107 A

Learning Rate Survey

— Batch Size: 25

Batch Size: 50

- Batch Size: 100
—— Batch Size: 200
- Batch Size: 500
—— Batch Size: 1000

T
10°¢

T
1073

T T T
107 107! 107

Learning Rate (logscale)
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> NR—NMEEEIGSR ERNRERK, BPAREIREEFE
WERENAENER, BMEEIABEUSIZIARE, BlHEX
BRSNS, LTS AR B INERE NS EL,
{ErREMBEIR, SRS, HEMBIILSEEERE
IE5R,

> NREBGEIREEZS T, AE— T HERVMIX A2
S% N, IWRMREIRIIGEENRES, MI(ER R
HEGIHS. SIESHRESEIGERTFRIRIIRE,
BRIZUENRKERESS, FEUERENNENRERS
TREELEFR, MIRREREEREERIHMNE.

v IR EARERYGE: IENE, dropout

Prediction error

Optimal

Test data
/

Underfitting | Overfitting

/
Training data

Model complexity

® ] O @ Al DISCOVERY
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OIELJ1JC £ B FRER: SZEPJJ[I)\?‘%*&E’J:,B%Z LABR/IMES S SRS AR ARS8 K/)N, BRE
SHEESPREER0, TERR T IENMEIRAY Eweight decayfECifardiEEEXTER=RAYSIIN,

¢dropout: BB —EMEBIEFRLESTRINUE, ENO0, —iEAMEE0.5,

| Cifarl(, Resnet-56
T T T T T T T T T

Test Accuracy

—Weight decay=0.001]

—Weight decay=0.0001
Weight decay=0.00001

— Weight decay=0.000001 [

A

0 i L I I I I I I 1 —O— @ Al DISCOVERY &) @
0 1000 2000 3000 4000 5000 6000 TO00 RO00 GO0 10000
Iteration
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v SIS EIIIA SRR A RS TS, HEENE 0.200 — Normal
EHIMA, TERAIMA, TBY I, 0.175 = (ChrisTree

v BFSEWIRHUAR, FEp\WEIZ0EES
MR SR —MRENE &R (Normal)
XAHERA Ik iR IE. AR —
EHRT REIFRNEE, FRERMRRIES
ZEVE (ChrisTree) , WNAE.

v IEENBELHIINR, BEERKEANRESAI,
B/NFIENCIHREREE, XEMEREATILARS .
SESHPMEEEITFN{LINEwWeight decay. o, 500 400 600 800 1000

step
® O ] @ Al DISCOVERY ( o
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learning rate
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v TensorBoard:TensorFlow £Epka]#i{t, TE

v I TES{E TensorFlow EFFRYIERR. T3
5fit, Google &fi 7 —Et
TensorBoard BYATf{C T H. {ReJLAFE
TensorBoard KEIRAY TensorFlow B,
el BRI ETETRE LA INEEE

v PyTorch 1.11Ex X #tensorboard AJfi{4 T

-~

TensorBoard SCALARS IMAGES  GRAPHS > INACTVE ~ C £ ®

Show data download links Q, Filter tags (regular expressions supported)

Ignore outliers in chart scaling

accuracy
Tooltip sorting default ~
method: - Cross entropy
Smoothing cross entropy
— 9 0.6 0.0550
0.0450
0.0350

Horizontal Axis

0.0250
SIICI RELATIVE  WALL 0.0150

5.000e-3

Runs -5.000e-3

. 0000 3000 8000 9000
Write a regex fo filter runs

:: E D run to download -~ C3V JSON
() train
Name Smoothed Value Step Time Relative
eval
O eval 0.02591 0.02550 170.0 Mon Sep 12, 15:40:41 8s
e R @ tan 002851 003362 166.0 Mon Sep 12, 15:40:40 7s

/tmp/mnist-logs

mean 4



IREaJ ML

@ Al DISCOVERY @ @

SLIRATFE, FFEIEARHERT L T

@
v PlayGround 22— 1M EFACT25 B ARV R N & 25 E .
#adF2, http://playground.tensorflow.org

22 mzEA91|

O Epoch Learning rate Activation Regularization Regularization rate Problem type
>
000,000 0.03 Tanh None 0 Classification
DATA FEATURES + — 2 HIDDEN LAYERS OUTPUT
Which dataset do Which properties Test loss 0.485
you want to use? ;leu»_u.;C::Ent to h @ i & Training loss 0.488
‘%.- 4 neurons 2 neurons

X, b b .

X, 3 p 4 e
Ratio of training to - i:":r-'- .
test data: 50% . - .'7-'5‘,:,";."?-' .* ;
B x [F0} : K LY

s L]
e Tty :
Noise L
® X ; p
Batch size: 1 —
15 )(1}(2 s s is the o
neuron L
REGENERATE sin(X,) p cee e
ZRY ()
Colors shows
L data, neuron and ! !
sin(X_} b weight valuas ’ ‘ '



http://playground.tensorflow.org/

Matplotllb~ Seaborn‘ Pandas

» Seaborn # Pandas 2§37t Matplotlib = E8Y, TEF Seaborn 8k Pandas g3 df.plot() A7,
FRYHESCZE
+ Matplotlib EVERKRIE, FMLAEESRENEENEE, AILUGERET( (style
selection) , BT & ggplot2 F xkcd £

Salary

Matplotlib B9{HS

Teams with Highest Median Salary

D&l CHA POR SAC LAL PHO ORL CLE  NYE
Team

IND

FRMITHIEM TR

Ordered Values

1.00

0.75

0.50

0.25

0.0

—0.25

—0.50

—0.75

MNormal Q-G plot

-1 0 1
Theoretical quantiles

2

3
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AJLA3HAIPygal

Salaries vs Playing Time by Team

. CEREMERE A TEERS e 2 oo « 50 @
— Ny — WLAL S e
EHRCREE, FHWXE—MEX o : -
A ER I N e
« {fFH Pygal IFEEE « | e L "’
S : o B
. SEEHCEE 2 - n o D R
_ . > B ---ooooooe ‘__,__._’_:_'_'_.__'_1..‘-_:__'.__°____a_°,..: ___________
- FAE A EREIEEL g P oy v o
- Fafigure.add ()G EURERINZIE IR T PR R/ 40T i =) £ Sl TY T
R T S e et whiat T N
s = N A h = | ‘s L LA IR A t::f,\ti:"?;'..‘n‘ °° 0a 0 P .
) ng_/_\EQE:_EtE’\JI EVAI@I%\WE ..:,(o:.I*:‘_;,}“c.;ig’“?;}r}‘}g;':{Et}lji..;;%:.*‘%):?,.tf;"‘é';':;:.h‘t.;....

BT B XHIEMNIIRE —— - - - ;

Playing Time (Mins)
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Attentlon%E

AttentionZBf% o] 3l{4,

@ Al DISCOVERY O [

E_J?E!ﬂ'.

> FAttentionS#FEEMREIH S H
> AL E T 2t

* https://medium.com/datalogue/attention-in-keras-1892773a4f22

* https://github.com/zhaocqg-nlp/Attention-Visualization

* https://github.com/Aurelius84/SPWE

Q0 = O N

o

<eot>
(2N T YN T G oY

we |
have |-
not [
yet|
obtained
any [

results [

NCE_END |

UNK
said [

POS_attention

AR BOR L IRER {8t BT

A BESEE Ay XA M (&

FHL JRAL FESRAR Jiih L 4F

FHL 11 2 s R vt ook 4818 50K
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Word_attention
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https://medium.com/datalogue/attention-in-keras-1892773a4f22
https://medium.com/datalogue/attention-in-keras-1892773a4f22
https://medium.com/datalogue/attention-in-keras-1892773a4f22
https://medium.com/datalogue/attention-in-keras-1892773a4f22
https://medium.com/datalogue/attention-in-keras-1892773a4f22
https://medium.com/datalogue/attention-in-keras-1892773a4f22
https://medium.com/datalogue/attention-in-keras-1892773a4f22
https://github.com/zhaocq-nlp/Attention-Visualization
https://github.com/zhaocq-nlp/Attention-Visualization
https://github.com/zhaocq-nlp/Attention-Visualization
https://github.com/zhaocq-nlp/Attention-Visualization
https://github.com/zhaocq-nlp/Attention-Visualization
https://github.com/Aurelius84/SPWE
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