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Abstract

We expect that computers can write high-quality natural language texts like human beings in the
near future. Automatic text generation is the key technique for achieving this goal. According to
different data types of inputs, automatic text generation techniques include text-to-text
generation, meaning-to-text generation, data-to-text generation and image-to-text generation.
All the above text generation techniques are very challenging, and they are the frontier research
topics in the natural language processing and artificial intelligence fields. In recent years, a few
internationally influential achievements and applications have been yielded in academia and
industry. In this article, we conduct a comprehensive survey of recent advances of automatic text
generation at home and abroad. We also discuss the research and development trends.

Keywords: natural language generation, text-to-text generation, meaning-to-text generation,
data-to-text generation, image-to-text generation
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J54): But they are still continuing to search the area to try and see if there were, in fact, any
further shooting incidents.

E4EJE 4] T They are continuing to search the area to see if there were any further
incidents.

FRZR T ZMINELIE) T4, AHE AT BRI TE RS, Boe )5 b i
T, EHEPEEE AR, o, AR AR N R R 40 R L R 2R AR B A T
FRTTE PR AR 2 B 77 10 P T S 1] 15 MM B P ) - e 4, /60,975 Mgk 7 5 i A 1 281,
SERIEHE AL, By BB R B0, R M R B, S55E . EREARRCRI S, X T
RHB I35 I B B ) 1 — fc b, A SORAR B AN 2

AR BRI A FPIA S DS S A B R SSR) T8 — M) 7 RS H
A, —HKa)7RE RIREZ AT It EGEE, iR 5 E e CTESIE
BRI, HoRaTRaWAdEEZ N T RINEENE CEUTEEE
B BOFEIZED . Figs H MR T AR A L& I EE R )1

#1)F 1: In 2003, his nomination to the U.S. Court of Appeals for the District of Columbia
sailed through the Senate Judiciary Committee on a 16-3 vote.

#1)F 2: He was nominated to the U.S. Court of Appeals for the District of Columbia Circuit
in 1992 by the first President Bush and again by the president in 2001.

E I ERIA) T (HU2E4E): He was nominated to the U.S. Court of Appeals for the District of

Columbia Circuit.



A I G A7 (BUF4E): In 2003, his nomination by the first President Bush, and again by
the second Bush in 2001 to the U.S. Court of Appeals for the District of Columbia sailed through
the Senate Judiciary Committee on a 16-3 vote.
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1] 1: all the members of —> all members of

#52: He said there will be major cuts in the salaries of high-level civil servants. =>

He claimed to implement huge salary cut to senior civil servants.
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#iN: He booked a single room in Beijing yesterday.

fith: Yesterday, he booked a single room in Beijing.

AT SEE R SORRA R, BERN AR T T B ARE S AR LR, B
SRR T BN S BT 3 AU (Pivot) i 7 VA BRIRONAE  BL T B ARAE F A I TR R )
U730, RN AT IR SR, SRAZ AP IE SRR, R T S iE R
A R R F) 1 o T LA PR A D7 VR DR SOA SR 2B B ] R A e B 5 LA e R, A



1111 FE I L85 0 08 A 7R (fp) e P 5 S A R ) SR DA R SUARPE IR IR SOAS o T3 i i 7 ik
VUPRE 41T 1 5 P A ORI 5 — Rl S (GO, AR R A 2 ) SO B R 8 ] 2
HIE S o BT R OB R R 28 R YEE 5 R H ARE 5 vh SUAR T8 SUORFF — B0 R AT AT
B3 JE 15 3 B SCAAE TS B REBRAM A SCA PR RE — 8. VERSORIE S AT USSR — MBS, il
KM ZRES . Hlan, e R A ROR RS E N SORTE S, il i B R A 2
AT AR R SOR

NI A)F: What toxins are English most hazardous to expectant mothers?

BV JE I KR SCA]) 7. Che tossine sono pitipericolose alle donne incinte?

FREN PR JG 930 H)F-: - What toxins are more dangerous to pregnant women?
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RIIRIZTE SO HTEE R, BAh, RIS I BRI AN BA TR AT I T 5350 —R3 1],
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Bm et i BERE R REA I T1, It — e AT gt s R AR 5 2

H= MR 6 o R IR S WUESS L IR 1 T 2 MRk, BARZ T
HAG LI W T TH BN MESHE DTG, BERFEERIZT 64, Btk
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FE T8 35 25400, W0 N 52 R S8 1) SRR 7 SR ) 7. AE “ LA 45 F (Truth Condition) ”
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XA TG SONIBHEE Lo H AT O W SCRISOAR A B 7, 5 5 A FH 32 81 SR AE
—— DB RIE AR ——1E N, ML ERE FEAERRE, AW S Lt 7t
JRFFNH . B 3.1 T — AT R N TG CRAER L), 7EZ B,
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[ Ax0.state(x0) A\ 3x1.[loc(miss r, x1) A\ state(x1) Anext to(x1, X0)] }

WV

[ give me the states bordering states that the mississippi runs through }

B 3.1 A SRIK SUE SR A S5 58]

B SCBSCA (A B RN 2L AE LoH (Compositional Semantic Parsing) ZVIAHSS, 1 X5
Wt B AEXT Z M B 1 PP A BEAT [ Bl R idils SURAT A5 B LB SR AT - RO FE S BT R vh s g 1
ITER T2 AN (Principle of Compositionality), PITIFK AL &8 XM, LS54
1% X (Distributional Semantics) AHIX o 0618 AT AR TE & A0 HE M — BUZ O HER,
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H, gl &ER5EY: (Combinatory Categorial Grammar; faiFK CCG) BRI .CME IR S 46 1E
45 K4iE% (Head-driven Phrase-Structure Grammar; fiiFK HPSG) 169145, AN[E] T~ H A A% 404
Jit B 1K _E R SCE RS0 (Context-Free Grammar; AR CFG), b iRiE ki 2 A ATl
EFCRRIIRERE S, HOBEE S I RAEAEE R, AEFEZMEL, TiXEE e LU
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PARSHE B SCA L i ok, anZk B0 Hrik (Chart Parsing) AR T LLASAK NZE B4 1 (Chart
Generation) F{AR2, Shieber J54E X [F H A% A AF, A Bk, FIHEG 15K
RILANEE LD (Syntax-Semantics Interface), #1715 UL IREN AR 1631,
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(R B R R M A R BR AP I IF R, L BRI AR RO AR R M U AR R
S+ REMBRKIFR, TIHRNDLAE HPSG HIS I3 AE LA R T 95 B HIE (English
Resource Grammar: fRiFX ERG) 10 164, ¥ — AN LB DI H A 5 i 7 o 2 VR JE A
&, TS ERG FTREIT M SCARAE U LS T A s ERE . Carroll #1 Oepen (6915:T-
ERG Al EL SRR A FoBr it 18 T R FRIEMA AR, S TIRASH B AR 5
b, ABATTA R TP ORI B R Sk B B T S — BRI W AT R R BUR R (Compact
Representation) K H A ARG 5% ——Selective Unpacking, JLILJE#, 5 RAIM T 4%
2 SIS A S ik SCA A i i v BB B 1 05 ST A«

HATEWE R —AN) 2 ARG 5 AU S A 2, HB g 1 ey
W (Type Transparency) [FIJEN, A RS WIS CHEE, 5 48 Lo T ORI SOAR AR
FETSERIFT R . White Fil Baldridge 718 T Wi 2 A4 ik 5 40 A TEREE S &, )
R T HFIRAIIE T4 4 TuBEETL H) 7528l (Realization) T.H.——0OpenCCG!'. White X[
Hofh 23 A TR T — St — D ik SOAR A iy By eslteantol
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e E I AR, G T S ST LSRR A AN IS B 1 AR
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10 http://www.delph-in.net/erg/
11 https://github.com/OpenCCG/openccy



NIBET, B oMEFEEEMNEIEFERZIES; T Lu5 Ng B8 EXTRIERE SRR
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33 REBHERYE

BEE R IR B AR 5 B AR, BT R ORI 2 (1 F O T B RSO I A X —
HARTE 5 A% MRS Lo T RIS A X — A 55 B 5 SCRAE AR 2R 1A () ) R ) A2 2%
FEB B2 AL, AR GEIHE T IRZ TR 7 A B AL O iR T I RS R 22 TR S R PEANIS
S5 R ) 7 BB IR R T 5 o IR, AR RN TR 2 BO A AL &
WEAR BT BIFEARE S AHL S B0, A i B ERR s 3I04SR g — LB iy K 21
NP R L X T S SCAR (R A X — R A BE i ) 1P, BRATTH Ay BA S F AR SR B AR
T AT SR SZ A B AR AN 1), K K 9 7EE Il (Grammar Approximation) 7]
WA T AR, 45 R BB BRI R AT RSO R R R iR i S A b, T B
R SEAE R AR DR SCAR 2 B e 368 3] ) 1 ittt — AN AR A AR W T 1

T B DU R SCA A BT TR, 7 B A SO R3S 70 B %G, RS A
PRI BT, 75 B A AT S AR SR SRR 2 BB XU IR IR R 5 BLR I 0, PASC
FROGE IR R A . HIR, FESCAAE AT, th i EEA TSN E 2 MRS /8t E &
PUF H B R BB AR 55

4. BHE B SCA A R
4.1 HEHErAE IR
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APRSCAS RE B EA0E . BT S ol 2O B A R B AR5 ) S
50, HANZA S BUs TARKRIWT SR, b 5 gt L i 1) A =) 5Us A B2 #2442
JRARGE o B B SCAS 1 A AR BT 7 B 3 B /DR LA SRR, B e FR BT TR
o SEEARWURSE . TR, MOCHTSUSCR E B RAE INLG, ENLG X Llk 2
AR E.

JEFERTAA T KA Ehud Reiter ££ = [y BUil/K e RUSIR LAl E S Y 1 Al SIS0 28
JRAGI—AAEZ, IR -

Event Numeric Input Data
Input Data l

Signal Analysis

Patterns

Y

h 4

Data Interpretation

Messages,
Relations

A

Document Planning

Selected msgs,
doc/rhet struct

Y

Microplanning and
Realisation

'

Text

B 4.1 Bl RSO A R e — RHEZRT

Horp:

5 7 HTLER (Signal Analysis) (5T A RUE RO, 33 R Al A 2 B D ks D St
TR AAE S, Ao B R AR e BRSO P A, BRI RO S S5 . %R
5 B AU B SR AR G, BT AN [R] AR L A58k et 2 R i 4 0 et A 5o AN [
.

Hodls e PR (Data Interpretation) (R A Y SE AR S S0, 38 I 0 B AR AT A\
PEREAT 70T, HEWTH SN B 2R A R AOTH ., R HEWT B2 AR &R, Saft &R
LU B R AR o Bt X R A R BRI 2B AT BL B — 26 B Ik
i BT B2 B R R, BIINRIR KR PR RS EHEWMIE, BB REgurA



AL AL ARG P T E, B0, FERTIRSCARERR G T, FEARRBE LU 2
FR, DRBE IR AN 75 2R F B0 e R

SCRY IR B (Document Planning) (R AT S O R, 43 BT 1R v TR JEL G 3 7 22
FESCAAR B, (R ZE 0 SCA IR ), I J it T R0 I IV R A B SR S50 . R i
JE R AT 5 30T 55 B PR R 2 7 A K I S U S, (E SOAR I K RS2 PR
OB F b i — 3550, DR SORS AR B B DA 251 2 SCAS b 75 B0 A O R o — R AT R A
KA, HEM RN, FAE SR TR AT . R, RIS SUR ARG, A
SR OO SRR R R R AR, ORISR

MO XI5 5123 (Microplanning and Realisation) (53 (¥4 X sk i (131 8 R 4644, G I 1 4R
T AR RS B A (K SOAS « ZARE  BE J BI0 A AT IR L R )T SR, BRI
SEHLIA) T BT IEIE . TSRS, RN KRR RIRREE . JrR A A A
FAMUZ MBI, BT SHAE 3 15 LB SRR -

HAT, bt CL ] T T 2 AU s BSR4 R G, X RGHEZE S ik
—RAELIET R 2R, #5> RGuks LIRHESE P ARG IR A — M, BB & T H
Hr— AR

B B SCA I A B ARTE KA TTHR UL FH B B L SR T 2 AN RGER KA TR
WARHAT G, ARSI . B, FoG RETERES M P 3R 1E i 1 Beds w28 o
ERAIROCA; SumTime RGEORENS A Ol I RS TROCAS,  SLB0VFIIR B F A (k
S 1] T B 3 SumTime AR B R B, WAFE KBS IR IR, gbsh, SEE R
T K201 Anja Belz $2 HHER AL OSSR T RAUE 5 ORI AR, Anja Belz F1 Eric Kow
BE— ST RATREAR 2 BT AT L T 2B B SO A B R G, 45 RE IR A S FE
5 PR T AN 22 AR A A BT e [RS8 1) 1 Sl PP V2 S (A 5 1 R
RIRG, A RGE.

Al T o At TR LB 22 AN SO A FRR G, 30 2 AT R ) SO AR R R G,
XA 8 B3 PO SO A AR R B84, T 1 BT VS W R 1 SCAR AR F R 4 TOPAZI®, Suregen 1891,
BT-45 B4, Hrfr BT-45 AR4E Ay A ) LB W90 55 (NI CU) P s Fs 500 A e SCA i 22, 5 B
BEAEHEAT RS, NGRS RIS T BT-45 RGMIHAREG] 5 2L R AF S S0
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K 4.2: NICU Zt3EFE01, D3R 43527~ HR, TcPO2, TcPCO2, Sa02, T1 & T2, and Mean BP

[Portet et al., 2009]¢7]

You saw the baby between 14:10 and 14:50. Heart Rate (HR) = 159. Core Temperature (T1) = 37.7. Peripheral Temperature (T2) = 34.3. Transcutaneous

Oxygen (TcPO2) = 5.8. Transcutaneous CO2 (TcPCO2) = 8.5. Oxygen Saturation (Sa02) = 89.
Over the next 30 minutes T1 gradually increased to 37.3.

By 14:27 there had been 2 successive desaturations down to 56. As a result, Fraction of Inspired Oxygen (FIOZ) was set to 45%. Over the next 20 minutes

T2 decreased to 32.9. A heel prick was taken. Previously the spo2 sensor had been re-sited.
At 14:31 FIO2 was lowered to 25%. Previously TcPO2 had decreased to 8.4. Over the next 20 minutes HR decreased to 153.

By 14:40 there had been 2 successive desaturations down to 68. Previously FIO2 had been raised to 32%. TcPO2 decreased to 5.0. T2 had suddenly increased

to 33.9. Previously the spo2 sensor had been re-sited. The temperature sensor was re-sited.

Kl 4.3: BT-45 HRGA RN SCA [Portet et al., 2009]%7)

F T8 B SO M A AR I BRI E, TSRS T 2 KM F SR A R A,
e 2 AT M TAT VB A AT AR S SO IRIHRGE , 48 KR AT FBRI44 1
AW H ARRIAR, AI%, NarrativeScience™4%. H.H' ARRIA J& — R ERBCAERRIN I A 7], FLR
FRA Data2Text, H1K HBIAA T KK 4 237 Ehud Reiter 55 Yaji Sripada £73, J&oK H RIS
B A AT 51— RFE SR Robert Dale N T A F], %A A ML AN ARRIA NLG
51%. Al (Automated Insights) N/ —Z3EE N TEAEA R, BH—4 R HT LT Robbie
Allen FIT6) 7, 5T H B A RCCARME, HETR v EFEERE. MRS Bl 6.
3 7 BT S5 PN B 22 A ST A BB A OO B, HAZ AR WordSmith NLG 51 %, H

2 https://www.arria.com/
13 http://automatedinsights.com
14 http://www.narrativescience.com



A, Al AFIEENEBNEZ KA BRI HRIE, &l T BERIEm I,
NarrativeScience Nl & R4 32 E FH AL K2 — M 5L T H StatsMonkey K RETI K, HAZODHEAR
A Quill NLG 5| %% . Forbes /& NarrativeScience ftJ— ML 1, 75 W3k -4 ™ NarrativeScience

LU, 4 EHS AL H NarrativeScience HAIAE . % H— s B 20 A R 5T 8 -

Earnings for Alcoa Projected to Rise

By Mamative Science

+ Comment Now  + Follow Comments

Wall Street is high on Aleoa, expecting it to report earnings that are
up 28% from a vear ago when it reports its second-quarter earnings

on Wednesday, July 8, 2015. The consensus estimate is 23 cents per
share, up from earnings of 18 cents per share a year ago.

The consensus estimate has fallen over the past three months, from
27 cents. Analysts are expecting earnings of 95 cents per share for
the fiscal year. Analysts look for revenue to decrease 1%
vear-over-year to $5.79 billion for the quarter, after being $5.84
billion a yvear ago. For the yvear, revenue is projected to roll in at

$23.63 billion.

Revenue dropped year-over-year in the first quarter, ending a
two-quarter streak of growing revenue.

Alcoa is a global producer of aluminum. It is mainly engaged in the
production and management of primary aluminum, fabricated
aluminum, and alumina combined. It is actively involved in a range
of industries, including technology, mining, smelting, and recyeling.
Kaiser Aluminum Corp., also in the metal mining industry, will
report earnings on Wednesday, July 22, 2015. Analysts are expecting
earnings of $1.19 per share for Kaiser Aluminum, up 12% from last
vear's earnings of $1.05 per share. Other companies in the metal
mining industry with upcoming earnings release dates include:
Noranda Aluminum Holding and Aluminum Corp. of China Limited.

Earnings estimates provided by Zacks.

& 4.4: NarrativeScience [ 5h4=pHIRE 5 [

4.2 EHNPAIR

PN A ST B B SR 1 AR R B 5T, AR D LRI G AR R R RAE B R 2
BORHAT) b o [ A Mk SR 55 53 B At i) 1 2 TR SO A R G- Bl 4E4t T &
T IR A AN T SR AR R G, 1Z RS T N B, K 7R B NS G A
BAr s AT A OV A . TR AR AR LT 5, B DA AS [R) Aol 2B B I 4 AF 4 AR L

15 http://iwww.forbes.com/sites/narrativescience
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MEHE 2 P SO YA BRI T 3, RN S FIVEAR 9o G SR e SE B Hede 21 e
SORTEI R, IS ARE MR S e m B AT & B S, SEEURAAR . AT A 4, T SEBILIX
PRI R GE, UK EERMIT T AHT 8 H RRTLAA K BT H RO LA BE 6 3 (K R P i A
LA, TR BTN E A B PR TE S B S A R AR 5 U

R, AT — 3 P PO T 16 AN ) Q50 1 B 2 SCA R A AR GEAR 2 AR A o, Rt
— DA RIE R S B PN USRI 28 . (A E )BT RG], £ RGURAE B R
ARG B H Al U

5. B B SCA B AR Bk
5.1 EFR#FRIR

PG B SCA Y A AR SR AR H 20 72 R PR AL B 2 B N A 1 B AR 5 S0, il
B R B (b B2 PR R A B . LB 20 TR DL BRI . DL P e e
S5 IR IS ey A% PR Py s A ) 5 B S o ot P 2 B R SO TR AR B A JEE
AN, XI55 ST BASY A G R 1 3 A R PR 8 B 1 3 A e i T AR 1 ) 55t
R EHURIAZ D2, 140, D3 B AR s b el o 5% 5 PRI A 25 85 1) DR EK P 3 ]
i, IR T AR DAR 51 B2 HOHR IR 110 5 2 00 5 PR AR BRI R E N &, B
a0, A AR BN SR B v VSR R Ui B, 0 sRoRe TR 1 P9 28 4 T HLAT 2% BRI L
K, e RARFRIL TR EIREA AR ER.

XF T UG B SCA I H S A X A1 55, AT A=A 38 s B B 2, P BAA R
RELASRIE & A TR RIE R R FIHENLn S, WHEG S HEGAE, 5
HURL DA B IR1E 5 A0 B 4 T LR U B T UR o VBN — TUbR B 1 (58 Uil Fi 4155, R
FISCARH) E AR G B A RS TS B SSE. H 2010 R, HARE S AL BN
4 bR WCHIYIT] ACLy TACL A1 EMNLP i AR IR SCHIA R TH 2013 45, ALl
5N RE T 2% [ b33 11 TEEE TPAMT BA K v+ AT 5 s I0T 2% [ s 3911 TICV 46 FI
FMRTAERRTFUREE, 2 2015 48, TSN WU &1 4 E Braxill CVPR oy, BRAIT
10 F A OE AR M8 SCR R, TR I HL 327 > U 44 [ s 2 W TOML B 2 BA ORI SUR &
P& BISCAT B 3 A BT 55 EA R N T B U b () — TR A B



55— RO SCAR AR e RSB A R AR 38 SCAR 1Y 1 50 A ) B S A0 = o B K 2%
RS, [ S EEARE MR 5 B R, S

ENBREUTTH, HEMEG I, i, sifE. M, HhmiEn DA
5 (L B MG (¥ e — B AR X3, T R A AR % ) 5 B0 AT 18 AR 5] o 33 4 2 AR BTN
FAITH AL A

FEA)F N ARSI, 5 BARYR R 5, it B R i Th R Y, B
R SR AR, Hs LR E T S . X0 B A B A A 5 A AES
SRS 7 NS

e, TEA)F SIS, AR S BR INL A AR I U 24 1 2R3 Ty =R i PR AR 2
HT AR ARG S A X FEKE QARG SRR

U T AR E BRI L = BRI K ARSI i, 76 Yao S5 NHITAE™ h, [
GBI 53 BN AR N R SRS, LA MG BRI 50, JRTESL AR Lk 4 5
Gy SR R IR A, W A ) (1 5 SR e AR A5 B R I 438 S5 . T Feng 5
Lapata™"™" |5 FH A 5 PEABE R % SO A 135 SR B A 0 TR I AR, 5 M3 o L BT f) S
R B 75 1 0 B R S A M P A ) S ], Rk R P 5 AR RN BT ) 9 2
BRI BB () T R R B B A A PR U O R AR R . S A — e T e
G TSRS USRI ORI B AR B B (AR, Bh. LR,
L RTEE WEYIRIAD, FExHE AL LSRR Z T b R ALOGFR, BEI RO 2
AE A FOTE 5 R0 308 B 24 1 R U A X S W R R L A 1 S o B A e BE I
Hodosh %5 A"/ JUJ ] Fi 22 T-4% ok % ) 81 B S 6 53 H7 (Kernel Canonical Correlation Analysis,
KCCA) RGFH A G MR RIRER, IFARYE B AE BRI A) 7, IR i ik
A)F. EAUIIAMZ, Hodosh 25 A TAE“H Feng 55 Lapata M L{E"™"" S8 AT IKSE DA
IR AR o

1) Object(s)/Stuff 2) Attributes  3) Prepositions

brown 001 reabi] 4) Constructed CRF 6) Generated Sentences
Input Image m tiped 01 L oz
= e La Yd“ 5 This is a photograph of one
h. feathered .06 T person and one brown sofa
a) dog _ and one dog. The person is
3 - against the brown sofa. And
I.& [ b'WP';‘:‘” the dog is near the person,
’\ :‘:',[rpy mm I and beside the brown sofa.
wooden 2
b) person

nea
p| 2e20io) 7 5) Predicted Labeling
besidelb,c) .0 <<null,person_b> against,<brown,sofa_c>>
beside(c,b) .19 <<null,dog_a>near,<null,person_b>>
<<null,dog_a> beside,<brown,sofa_c>>
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B IR I 2 2] 5 AR L TRV f B AR5 5 AL BR U iz M, R T
Bl RS R 326 L i OPRIERORA 2 TR, [N, SithlasBiES 5 gRiE S
A AR SR IR AT 1 S 25 4R e o XL AR 1R RV SR Je R 5 1) 7 A BB AT TG
FEMN — RO TAE, — 5 HEAE B GG R 2 2R E S A4 M4 (Deep Convolution
Neural Network, DCNN) % & (¥I 0 A & AT R AT, 53— D7 THIPE SCAR S SR P A A4 222 1
#% (Recurrent Neural Network, RNN) Ei# #2244 (Recursive Neural Network) Xf
R & AT I A B AT B ™ A% B8 BURAE SURRE T4 3 TS BAR S AN 1 151
DLECIR Z T AR O B R FR T B S RS I S D e Socher S A ™ 42 A
FHEB VA 22 P 2 0 ) A8, R A AR AT IR ST T3 (Bhial) e, b i ke B %
Uit 5 SCARSREAT I S ARAL, BUFRIZIE T YA SEE LR HIR R 9 T K PImh A RS 2
a5 —1E—MES T, Chen 15 Zitnick ™4 SUAAE 55 EUR(S SRS 1E [ — MEH 4 4
e, IR EMEAE BAE e Iomitk, RSSO R 54, RIS SR B T —A> B B (5
BJZ, SOl T BB EISCAR . SCARFIEUR MU 7R . 1T Mao 25 N I35 DONN 15 £ [&]
BAE BESCRME Bl G BIR — MEAMZ ML (n-RNND o, HEBE BRI T BAES
A TAERKFFERE T, B T AR . U4 Donahue % A" BT 31
PO AR A A B A o (HAE meRNN &) AR o A, 78 B m I A R & AR,
BIAnfE R B, SRR “man” FIERHE, JREE S EUELE B AR SRR A B R E]
PR
R R EETEELEEE Ep e Input Word ___ Recurrent r(t) Multimodal Next Word

D> | sstarmr — ... ]

man

ltifnodal  SoftMax

ully Connected

jungle  — ... - HHEND#

/] 5.2: 2B m-RNN BEAL
BRI ZE R SR RR K2R 248 22 K22 MBI FE N AU 73 A48 T e vt L 4 B e ek
() B TR 70 I8 R SR A E MR 3 SO 1 Bl AR U & A Y AT R PR R B R Y
DCNN X B, RS RE “iL” (encoding) J&, B A — 52 MEER LSTM

FZ 2% (Long-Short Term Memory Network, LSTM) “f#id” (decoding) B H 2R 1E S ¥,



T HAT BRI Fr . WP SRR TP IR o 15 3 AR S TP 22 X 2% R AL 2 P AE
28N, SRMA AT EALIE SR “EE” (Attention) HLAIRALE T TE A EHE T2 8] f
XF5%, AIMAER) T A e, B 1 “VER” Fer R At s 5115 Fr 41 i A ot i
TR HE, A R A7 AT & N IR ST 5

A
bird
flying
over

a

' body
. of

water

L. Input 2. Convolutional 3. RNN with attention 4. Word by
Image  Feature Extraction over the image word

generation

14x14 Feature Map

Bl 5.3: WG “FER 51 SRk st R

B, BRI RN R ORI AR 4 N AL oR1% 3] (Multiple Instance
Learning, MIL) SFEUGEAE, ) A A AGE 5 A A ki )7, FERASGIHLEHEIE
WF9T 2 () /N 22 221 25 (Minimum Error Rate Training, MERT) 3R& 8 SCAHIE4 2
T P AR ALE o8 ) AT HE -

IR EUR B SCA I A R ARG AL TERR R BL, BE 28 S = b B FH B — e (R 25, (3L
Ak F BT UGTE R BIX — B BB 7T R R SR TS AR S AR RS R R T
Ji i) e FE 2015 4 THE AL U R 44 E Br4x i CVPR 2015 2575 LSUN Challenge
(Large—scale Scene Understanding) BktiE sl it dE47 1 BIEAR-E H 3 A UV TR IIAE 55,
BRI T RN T USSR EOE I — 4, SRR -2 AR 2 R R
— R S B B SRR S =4, IS R SR A

5.2 EAFAIR

P AR S0 BB SCAS 1 A A S R , K30 40 BT 8 Ly T B L S
WO SOPRE R R AR5 b, R A S Lo, JLAUR R S RHIT S T 4R
B, IR SR (EAE 2015 4ERCIRALISUN TnageCLEF PRI, 75 EHR A TR
(Image Sentence Generation) fE&HEUR T4 —4.
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FEAR KRl AT FUR . Bl BRI ST AN S AT @R B, X
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