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Motivation




Il [mage-guided MMT

ZENRERNSRSHEN I (MMT)
BE—KEAM—AEXNRES X, BRERBIBZIFHA,

Candidate Translations (FR)

Une joueuse de baseball en

maillot noir vient de toucher
A baseball player in a une joueuse en maillot blanc.
black shirt just tagged

a player in a white shirt. \\\

Grounding! \

Source Sentence (EN) “Female” baseball

player




Il s Visual Context Benefit to MMT ?

EN-DE flickr16 flickrl7 mscocol7
SUBS3M as detectron 45.09  40.81 36.94
+ensemble-of-3 45.52 41.84 37.49
—visual features 45.59 41.75 37.43
—MS-COCO 45.11 40.52 36.47
—multi-lingual 44.95  40.09 35.28
SUBS6Mp, ys detectron 45.50 41.01 30.81
SUBS3Mrar gn2048 45.38  40.07 36.82
SUBS3M ys text-only 44.87 41.27 36.59

+multi-modal finetune 44.56

41.61

36.93
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translated to “chanson”

[ A typo in the source (song) - } Visual attention barely changes

Results from participants of WMT 2017.

Probing the Need for Visual Context in Multimodal Machine Translation,
NAACL 2019
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lll Construct Training Schemes Based on Visual Distilling I

EEYEE—MESZEE groundE) M ARSI SRR 1R ?

AL, BAIREFHBET SVisual context EEHEN=NEETK:
1. RESNAHEEE

2. MR ESEHFIEREHEENRISMA

3. BRESENERE




Il Source-degradation Texts Settings I

Complete sentence: a man  sleeping in a green room on a couch .
Color deprivation: a man  sleeping in a |[color] room on a couch .
Source texts Gender masking: a [person] sleeping in a green room on a couch .
Entity masking: a [mask] sleeping in a green [mask] on a [mask].
Our masking: a [person] sleeping in a |[color] [scene] on a [other] .

Corresponding images

text-only machine multimodal

translation machine translation

L /
Target texts  ein mann schlift in einem griinen raum auf einem sofa .

Figure 1: Word masking in multimodal machine translation.




I Contrihution! Object-masking Loss for Grounding IS
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I Contrihution! Object-masking Loss for Grounding IS

a man sleeping in a green room on a
sofa

L,=L(O7, WM if d; =1
Lir = L(OJ},W}) if d; =0
Lm = —(Lr — Lo)|+|(Lir — Lo)?
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Object-masking loss Lm




I Contrihution! Object-masking Loss for Grounding IS
M AEEIR S L EHENEEA

a group of men riding their bikes in a rac

Detect
‘ sreeter Pretrained LM%z
O B NlZEIMobjectFr/E 25! S NBEES

‘person’ ‘ ‘2? - ‘a’ ‘group’ ‘of’ ‘men’ ‘riding’
‘tree’  ‘road’ ‘motorcycle’ ‘park’ \ their bikes in a race

‘helmet’”  ‘bicycle’  ‘banner’  ‘fence’

'trees’ & O-to-SEUMEIUERERE

e D RS person:1. tree:0.79 road:0.62 motorcycle:0.48 fence:0.34
O-to-SEIRAMRIUE park : 0.47 helmet: 0.45 bicycle : 0.4 banner: 0.35
trees : 0.33




I Contribution2 Vision-weighted Loss for Grounding I
HEEFNMT, MMTESHNESEFIUREREREFE, ETFXMRIE, BITHEH—F 8B T Xvision
wordsBIEE, BIEEEMNERFPHMEEZER#HTgrounding,

BRms, BIMEBTIIZGESEE, t&target tokens#lvision words in source tokenstIH8MUE, A
MEEXNREEEE T EARENE, 81T EXWEMNBERERE, FRAvision-weighted loss,
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T Xam1 TVSa/fa

y J=L20r 0 RIBERESIER £, WTVS #TIRT—1

L, = z q; * Loj ——— L, @Vision-weighted loss
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I Contribution3d Object-level Visual Context Modeling Framework il

relevant objects 1 irrelevant objects
Detected objects ¥ :
Detector - {1

e e By B L “
inout imade 1 green wall young man yellow sofa ; book shelf bottle
P g Source-relevant object detector —:—» :
Original source —%—v a man sleeping in a green room on a sofa :
Object-level features Degraded source —IL—»» a_ [people] sleeping in a [color] [scene] on a [other] :
: N source embeddings :
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Object-masking loss Lm e
Multiply with original loss Lo and sum up



I Contribution3d Object-level Visual Context Modeling Framework il

Original loss Object-masking loss Vision-weighted loss
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Experiments




Bl Experiment Settings I

AT WHFATEE N groundinggES, RAMMIEIRE, MINHOVCHBIFMR:

1. standardsCi®
BERBIRES X A+HRIEE SR, TS ERERE

2. source-masksLif
BEWBEEEZENRIES X A+HRIER SR, NS ENEIRER




Il Standard Experiments

WMT17 MMT test set Ambiguous COCO
Models En=-Fr En=-De En=Fr En=-De
BLEU METEOR BLEU METEOR BLEU METEOR BLEU METEOR
Existing MMT Model
(T") Transformeri 52.0 68.0 30.6 50.4 - - 273 46.2
(R) Imagination_i - - 30.2 51.2 - - 264 45.8
(R) VAG-NMT.z1 | 53.5+0.7 70.0+0.7 31.6+0.5 522403 | 44.6+0.6 64.2+0.5 279+0.6 47.840.6
(R) VAG-NMT. | 53.840.3 70.3+0.5 31.6+0.3 522+0.3 | 45.0+04 64.7+04 28.3+0.6 48.0+0.5
(R) VAR-MMT _o 52.6 69.9 293 31.2 - - -
(T) VAR-MMT.0 | 533 704 295 503 5 . -
(R) LIUMCVC.4 | 527409 69.540.7 30.7+1.0 522404 | 43512 632109 264309 4741403
(R) VMMT_i - - 30.1£0.3 499403 - - 255+0.5 44.8+10.2
(T) GMMT o 5390 69.3 322 51.9 - : 287 476
Our Proposed Models
ovC 53.5+0.2 70.2+0.3 31.7+0.3 519404 [ 44.7+0.6 64.1+0.3 28.5+0.5 47.840.3
OVC+L,, 54.1+0.7  70.5£0.5 3234+0.6 52403 | 453105 064.620.5 28.9+0.5 48.1+0.5
OVC+L, 542+04 70.5+05 324+04 523+05 | 452+04 64.6+03 28.6+0.5 48.0+0.6
OVC+L,+L, 54.0+04 704+04 32440.6 522403 | 45.1+0.6 64.5+0.5 28.8404 48.0+0.4




Il Standard Experiments

WMT17 MMT test set Ambiguous COCO
Models En=-Fr En=-De En=Fr En=-De
BLEU METEOR BLEU METEOR BLEU METEOR BLEU METEOR
Existing MMT Model
(T") Transformeri 52.0 68.0 30.6 50.4 - - 273 46.2
(R) Imagination_i - - 30.2 51.2 - - 264 45.8
(R) VAG-NMT.z1 | 53.5+0.7 70.0+0.7 31.6+0.5 522403 | 44.6+0.6 64.2+0.5 279+0.6 47.840.6
(R) VAG-NMT. | 53.840.3 70.3+0.5 31.6+0.3 522+0.3 | 45.0+04 64.7+04 28.3+0.6 48.0+0.5
(R) VAR-MMT _o 52.6 69.9 293 31.2 - - -
(T) VAR-MMT.0 | 533 704 295 503 5 . -
(R) LIUMCVC.4 | 527409 69.540.7 30.7+1.0 522404 | 43512 632109 264309 4741403
(R) VMMT_i - - 30.1£0.3 499403 - - 255+0.5 44.8+10.2
(T) GMMT o 5390 69.3 322 51.9 - : 287 476
Our Proposed Models
ovC 53.5+0.2 70.2+0.3 31.7+0.3 519404 [ 44.7+0.6 64.1+0.3 28.5+0.5 47.840.3
OVC+L,, 54.1+0.7  70.5£0.5 3234+0.6 52403 | 453105 064.620.5 28.9+0.5 48.1+0.5
OVC+L, 542+04 70.5+05 324+04 523+05 | 452+04 64.6+03 28.6+0.5 48.0+0.6
OVC+L,+L, 54.0+04 704+04 32440.6 522403 | 45.1+0.6 64.5+0.5 28.8404 48.0+0.4




Il Standard Experiments

WMT17 MMT test set Ambiguous COCO
Models En=Fr En=-De En=Fr En=-De
BLEU METEOR BLEU METEOR BLEU METEOR BLEU METEOR
Existing MMT Model
(T") Transformeri 52.0 68.0 30.6 504 - - 273 46.2
(R) Imagination_i - - 30.2 51.2 - - 264 45.8
(R) VAG-NMT.z1 | 53.5+0.7 70.0+0.7 31.6+0.5 522403 | 44.6+0.6 64.2+0.5 279+0.6 47.840.6
(R) VAG-NMT.i | 53.8+0.3 70.3+0.5 31.6+03 522403 | 45.0+04 64.7+-04 28.3+0.6 48.0+0.5
(R) VAR-MMT o 526 69.9 29.3 512 - - -
(T) VAR-MMT.0 | 533 704 205 503 5 . -
(R) LIUMCVC4i | 52709 69.5+0.7 30.7£1.0 522404 | 435+1.2 632409 264+09 47.4+0.3
(R) VMMT_i - - 30.1+0.3 49.9+0.3 - - 255405 44.8+0.2
(T) GMMT o 5390 69.3 322 51.9 - : 287 4756
Our Proposed Models
ovC 5354H02 T702H)3 31.7H03 519404
OVC+L,, 51107 705505 323106 524103
OVC+L, 542+04 70.5+05 32.4+04 523405 | 452+04 64.6+03 28.6+0.5 48.0+0.6
OVC+L,+L, 54.0+04 70.4+04 32.4+0.6 522403 | 45.1+0.6 645+05 28.84+04 48.0+04




Bl Source-mask Experiments I

En=-De
Metrics BLEU | METEOR
OVC.t 21.02 40.61
OVC. 22.02 41.91
OVC.o 21.98 41.57
OVC o+ HM 2531 43.85 SSWERER, ANMEABHAIEFIR L RYIR K K E T,
OVC_o+L,, 26.30 45.37 OVCEZERNMAMTIESRE ETeE T RN MEREIE F+
OVC.o+L, 22.18 42.01 BRARER (IWOVC_i. OVC_oFffETT) »
OVC_o+L,,+L, | 22.57 42.24

En=-Fr
s s AT B AR HE R KR M, EEn=>Dedl
OVC o 36.04 54.00 En:>Frﬁ$ﬂFi§"§$®“J:, ﬁﬂﬁ'&ﬁggﬂﬁ70.8~3.84\
OVC ot B M 3739 5538 BLEUEBIRFH, R T HATIIZ A X FIREREL
OVC. 0+l 39.31 57.28 BRH{EHEH T OVCEEMEE BRI FTHREN KRS
OVC.o+L, 3725 | 55.79 =
OVC_.o+L,,+L, | 37.63 56.14

Table 2: Results for the source-degradation setting on the
WMT17 MMT development set. _t denotes text-only mod-
els. HM denotes a hard masking scheme where irrelevant

objects are masked in a hard way via the pretrained thresh-
old.




Bl Source-mask Experiments

En=-Fr

En=De
Metrics | BLEU | METEOR
OVC._t 21.02 40.61
OVC. 22.02 41.91
OVC.o 21.98 41.57
TOVC_O0+11 MV e | 43.09 5@5@2%%@7.!_?, K1§ﬁﬁﬁﬂ]ﬁﬁﬁtﬂﬂg?ﬁ%@§ﬁﬁj,
OVC_o+L,, 26.30 45.37 OVCEZERINIMAM DRSS E e RAMEERH
OVC.otL, | 22.18 | 4201 B0EMR (TOVC_i. OVC_offfEfT) «
OVC_o+L,,+L, | 22.57 42.24

- =L T T RAFFIR H B9 IR K B, EEn=>DeAl
OVCo 36.04 5400 En=>Fri8fiES X £, BiEtse#H70.8~3.8%"
OVC ot H M 3739 5538 BLEUEBIRFH, R T HATIIZ A X FIREREL
OVC. 0+l 39.31 57.28 BEFMEH T OVCEBMRERRIFTHRENIAE
OVC.o+L, 3725 | 5579 B

OVC_.o+L,,+L, | 37.63 56.14

Table 2: Results for the source-degradation setting on the
WMT17 MMT development set. _t denotes text-only mod-
els. HM denotes a hard masking scheme where irrelevant

objects are masked in a hard way via the pretrained thresh-
old.




Il Attention Heatmaps in Source-mask Experiments I
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source-mask case analysis I

Descriptions
SRC: alittle girl peering over a blue wall .
DSRC: a little [people] peering over a [color] wall .
REF: ein kleines médchen spéht iiber eine blaue mauer .
OVC: ein kleiner junge blickt iiber eine griine wand .
(a little boy looks over a green wall .)
OVC+Ly,: ein kleiner junge guckt iiber eine weille wand .
(a little boy looks over a white wall .)
OVC+L,: ein kleiner mddchen guckt iiber eine weifle wand .
(a little girl looks over a white wall .)
OVC+L,,,+L,: ein kleines madchen guckt iiber eine blaue wand .
(a little girl looks over a blue wall .)
SRC: a group of men in costume play music .
DSRC: a group of [people] in [clothing] play music .
REF: eine gruppe von ménnern in kostiimen spielt musik .
OVC: eine gruppe von kindern in kostiimen spielt musik .
(a group of children in costumes play music .)
OVC+L,,: eine gruppe von mannern in uniform spielt musik .
(a group of men in uniform plays music .)
OVC+L,: eine gruppe von mannern in anziigen macht musik .
(a group of men in suits makes music .)
OVC+L,,+L,: eine gruppe von minnern in kostiimen spielt musik .
(a group of men in costumes is playing music .)
SRC: a group of children play in the water under a bridge .
DSRC: a group of [people] play in the [scene] under a [scene] .
REF: eine gruppe von kindern spielt im wasser unter einer briicke .
OVC: eine gruppe von kindern spielt im gras unter einem berg .
(a group of children play in the grass under a mountain .)
OVC+L,,: eine gruppe kinder spielt im wasser unter einem wasserfall .
(a group of children play in the water under a waterfall .)
OVC+L,: eine gruppe kinder spielt im wasser unter einem wasserfall .
(a group of children play in the water under a waterfall .)
OVC+L,,+L,: eine gruppe von kindern spielt im schnee unter einem briicke .
(a group of children play in the snow under a bridge .)




B Discussion N
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