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• MS COCO, Flickr30K, Visual Genome 
• Conceptual Captions, Conceptual 12M, RedCaps 
• VQA, GQA, Visual7W, VizWiz, RefCOCO, NLVR2, …
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• MS COCO, Flickr30K, Visual Genome 
• Conceptual Captions, Conceptual 12M, RedCaps 
• VQA, GQA, Visual7W, VizWiz, RefCOCO, NLVR2, …

But this trend is reversing 

• Flickr30K-{🇨🇳,🇯🇵} STAIR Captions (🇯🇵) COCO-{🇨🇳,🇪🇸,🇮🇹,🇮🇳,🇻🇳} 
• Multi30K (🇩🇪🇫🇷🇨🇿) XTD (10 langs) GEM (20 langs) WIT (108 langs) 
• MultiSubs (🇩🇪🇫🇷🇪🇸🇵🇹) MuCO-VQA (🇮🇳) xGQA (🇩🇪🇵🇹🇨🇳🇮🇩🇧🇩🇷🇺🇰🇷) MaRVL (🇨🇳🇮🇩🇮🇳🇹🇷🇰🇪)
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• MS COCO, Flickr30K, Visual Genome 
• Conceptual Captions, Conceptual 12M, RedCaps 
• VQA, GQA, Visual7W, VizWiz, RefCOCO, NLVR2, …

But this trend is reversing 

• Flickr30K-{🇨🇳,🇯🇵} STAIR Captions (🇯🇵) COCO-{🇨🇳,🇪🇸,🇮🇹,🇮🇳,🇻🇳} 
• Multi30K (🇩🇪🇫🇷🇨🇿) XTD (10 langs) GEM (20 langs) WIT (108 langs) 
• MultiSubs (🇩🇪🇫🇷🇪🇸🇵🇹) MuCO-VQA (🇮🇳) xGQA (🇩🇪🇵🇹🇨🇳🇮🇩🇧🇩🇷🇺🇰🇷) MaRVL (🇨🇳🇮🇩🇮🇳🇹🇷🇰🇪)

Mostly Indo-European languages Mostly translations from English
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Benchmarks have driven progress in machine learning 
🖼 ImageNet 
🇺🇸 GLUE, SuperGLUE 🇮🇩 IndoNLU 🇰🇷 KLUE 🇷🇺 RussianSuperGLUE 🇷🇴 Liro 
🌍 XGLUE, XTREME, XTREME-R
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3

IGLUE: Image-Grounded Language Understanding Evaluation 

🌍 20 languages: 11 families, 9 scripts, 3/5 WALS macro-areas 
⚙ 4 V&L tasks requiring different levels of syntactic-semantic understanding 
🗂 5 datasets, both pre-existing and new ones 
📈 Zero-shot & Few-shot learning setups

Benchmarks have driven progress in machine learning 
🖼 ImageNet 
🇺🇸 GLUE, SuperGLUE 🇮🇩 IndoNLU 🇰🇷 KLUE 🇷🇺 RussianSuperGLUE 🇷🇴 Liro 
🌍 XGLUE, XTREME, XTREME-R
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NATURAL LANGUAGE INFERENCE
1/,

ϲϣήϳ�ΔϠδϟ�Γήϛ�ΐϋϻ�
ςϘϧ�ΙϼΜΑ�Γήϛ�

FRQWUDGLFWLRQ

4$

YHJHWDEOHV

5HDVRQLQJ

7UXH

5HWULHYDO

(1*��,Q�WRWDO��WKHUH�DUH�PRUH�WKDQ�ILYH�SHRSOH�SOD\LQJ�
GUXPV�LQ�WKH�WZR�LPDJHV�FRPELQHG�DQG�SHRSOH�LQ�WKH�
WZR�LPDJHV�DUH�SOD\LQJ�GLIIHUHQW�NLQGV�RI�GUXPV�

(1*��$�JURXS�RI�PHQ�DQG�ZRPHQ�GUHVVHG�LQ�
IRUPDO�EODFN�GUHVVHV�DQG�VXLWV�KROGLQJ�WKHLU�PXVLF�
ERRNV�DQG�VLQJLQJ�

(1*��7KH�EDVNHWEDOO�SOD\HU�VKRRWV�D�WKUHH�SRLQWHU (1*��:KLFK�NLQG�RI�IRRG�LV�QRW�EURZQ"

Ɇɭɠɱɢɧɵ�ɢ�ɠɟɧɳɢɧɵ�ɜ�ɱɟɪɧɵɯ�ɩɥɚɬɶɹɯ�
ɢ�ɤɨɫɬɸɦɚɯ�ɞɟɪɠɚɬ�ɧɨɬɵ�ɜ�ɪɭɤɚɯ�ɢ�ɩɨɸɬ�
ɯɨɪɨɦ�

୩ᕖഴຍ㉳᮶ᙱඹ㉸䗽୭ேᅾᡴ㰘䠈
ᖼୟ୩ᕖഴ୰�ⓗேᡤᡴ㰘ⓗ⛇㊱ྠ䚹

Ṟ㌟㧊�㞚┢�
㦢㔳㦖�㠊⟺�
ộ㧛┞₢"

Given an image-premise, 
predict if a text-hypothesis  
entails, contradicts, or is 
neutral to it

XVNLI * 
 

🌍 5 Languages: Arabic, 
French, Russian and Spanish
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NATURAL LANGUAGE INFERENCE QUESTION ANSWERING
1/,

ϲϣήϳ�ΔϠδϟ�Γήϛ�ΐϋϻ�
ςϘϧ�ΙϼΜΑ�Γήϛ�

FRQWUDGLFWLRQ

4$

YHJHWDEOHV

5HDVRQLQJ

7UXH

5HWULHYDO

(1*��,Q�WRWDO��WKHUH�DUH�PRUH�WKDQ�ILYH�SHRSOH�SOD\LQJ�
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Ɇɭɠɱɢɧɵ�ɢ�ɠɟɧɳɢɧɵ�ɜ�ɱɟɪɧɵɯ�ɩɥɚɬɶɹɯ�
ɢ�ɤɨɫɬɸɦɚɯ�ɞɟɪɠɚɬ�ɧɨɬɵ�ɜ�ɪɭɤɚɯ�ɢ�ɩɨɸɬ�
ɯɨɪɨɦ�

୩ᕖഴຍ㉳᮶ᙱඹ㉸䗽୭ேᅾᡴ㰘䠈
ᖼୟ୩ᕖഴ୰�ⓗேᡤᡴ㰘ⓗ⛇㊱ྠ䚹

Ṟ㌟㧊�㞚┢�
㦢㔳㦖�㠊⟺�
ộ㧛┞₢"
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Given an image-premise, 
predict if a text-hypothesis  
entails, contradicts, or is 
neutral to it

XVNLI * 
 

🌍 5 Languages: Arabic, 
French, Russian and Spanish

Given an image and question 
about it, predict the answer

xGQA (Pfeiffer+, 2022) 
 

🌍 8 Languages: Bengali, 
German, Indonesian, Korean,  
Mandarin, Portuguese, Russian
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Given an image-premise, 
predict if a text-hypothesis  
entails, contradicts, or is 
neutral to it

XVNLI * 
 

🌍 5 Languages: Arabic, 
French, Russian and Spanish

Given an image and question 
about it, predict the answer

xGQA (Pfeiffer+, 2022) 
 

🌍 8 Languages: Bengali, 
German, Indonesian, Korean,  
Mandarin, Portuguese, Russian

Given two images and a textual 
description, predict if the 
description applies to both 
images (true/false)

MaRVL (Liu&Bugliarello+, 2021) 
 

🌍 6 Languages: Indonesian, 
Mandarin, Swahili, Tamil, Turkish
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Given an image-premise, 
predict if a text-hypothesis  
entails, contradicts, or is 
neutral to it

XVNLI * 
 

🌍 5 Languages: Arabic, 
French, Russian and Spanish

Given an image and question 
about it, predict the answer

xGQA (Pfeiffer+, 2022) 
 

🌍 8 Languages: Bengali, 
German, Indonesian, Korean,  
Mandarin, Portuguese, Russian

Given two images and a textual 
description, predict if the 
description applies to both 
images (true/false)

MaRVL (Liu&Bugliarello+, 2021) 
 

🌍 6 Languages: Indonesian, 
Mandarin, Swahili, Tamil, Turkish

IR: Given a caption, retrieve its image 
TR: Given an image, retrieve its caption

xFlickr&CO * 
 

🌍 8 high-resource languages

WIT (Srinivasan+, 2021) 
 

🌍 11 diverse languages
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Experimental Setup

5

Baselines 
👩💻 Implement multilingual V&L Transformers in a single code (VOLTA; Bugliarello+ 2021) 
🤖 mUNITER & xUNITER (Liu&Bugliarello+, 2021)  M3P (Ni+, 2021)  UC2 (Zhou+, 2021)
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Experimental Setup

5

Fine-Tuning 
🇺🇸 Train on the English split 
💻 On a V100 (16 GB) GPU for less than 12h

Zero-Shot Transfer 
🌍 Evaluate on multilingual data

Translate-Test Transfer 
🌍➡🇺🇸 Evaluate on machine translated data

Few-Shot Learning 
🌍 After English fine-tuning, train on few samples in each target language 
📈 Performance as a function of number of shots 
💻 Max-shot setup: evaluate with all the few-shot samples (1 run per dataset—language pair) 

Metric 
⚖ Accuracy (XVNLI, xGQA, MaRVL) and Recall@1 (xFlickr&CO, WIT) — equivalent in our setup

Baselines 
👩💻 Implement multilingual V&L Transformers in a single code (VOLTA; Bugliarello+ 2021) 
🤖 mUNITER & xUNITER (Liu&Bugliarello+, 2021)  M3P (Ni+, 2021)  UC2 (Zhou+, 2021)

EMANUELE BUGLIARELLO | IGLUE: A BENCHMARK FOR TRANSFER LEARNING ACROSS MODALITIES, TASKS, AND LANGUAGES                                                                          ICML 2022

https://github.com/e-bug/volta


mUNITER xUNITER UC2 M3P0

20

40

60

80
XVNLI

English
Zero-Shot avg

mUNITER xUNITER UC2 M3P0

10

20

30

40

50

xGQA

mUNITER xUNITER UC2 M3P0

20

40

60

MaRVL

mUNITER xUNITER UC2 M3P0

10

20

30

40

xFlickr&CO IR

mUNITER xUNITER UC2 M3P0

5

10

15

20
WIT IR

Results

6EMANUELE BUGLIARELLO | IGLUE: A BENCHMARK FOR TRANSFER LEARNING ACROSS MODALITIES, TASKS, AND LANGUAGES                                                                          ICML 2022

Zero-Shot Learning



mUNITER xUNITER UC2 M3P0

20

40

60

80
XVNLI

English
Zero-Shot avg

mUNITER xUNITER UC2 M3P0

10

20

30

40

50

xGQA

mUNITER xUNITER UC2 M3P0

20

40

60

MaRVL

mUNITER xUNITER UC2 M3P0

10

20

30

40

xFlickr&CO IR

mUNITER xUNITER UC2 M3P0

5

10

15

20
WIT IR

Results

6

Large zero-shot transfer gap

EMANUELE BUGLIARELLO | IGLUE: A BENCHMARK FOR TRANSFER LEARNING ACROSS MODALITIES, TASKS, AND LANGUAGES                                                                          ICML 2022

Zero-Shot Learning



mUNITER xUNITER UC2 M3P0

20

40

60

80
XVNLI

English
Zero-Shot avg

mUNITER xUNITER UC2 M3P0

10

20

30

40

50

xGQA

mUNITER xUNITER UC2 M3P0

20

40

60

MaRVL

mUNITER xUNITER UC2 M3P0

10

20

30

40

xFlickr&CO IR

mUNITER xUNITER UC2 M3P0

5

10

15

20
WIT IR

Results

6

mUNITER xUNITER UC2 M3P0

20

40

60

80
XVNLI

English
Zero-Shot avg
Translate-Test avg

mUNITER xUNITER UC2 M3P0

10

20

30

40

50

xGQA

mUNITER xUNITER UC2 M3P0

20

40

60

MaRVL

mUNITER xUNITER UC2 M3P0

10

20

30

40

xFlickr&CO IR

mUNITER xUNITER UC2 M3P0

5

10

15

20
WIT IR

Large zero-shot transfer gap

EMANUELE BUGLIARELLO | IGLUE: A BENCHMARK FOR TRANSFER LEARNING ACROSS MODALITIES, TASKS, AND LANGUAGES                                                                          ICML 2022

Zero-Shot Learning



mUNITER xUNITER UC2 M3P0

20

40

60

80
XVNLI

English
Zero-Shot avg

mUNITER xUNITER UC2 M3P0

10

20

30

40

50

xGQA

mUNITER xUNITER UC2 M3P0

20

40

60

MaRVL

mUNITER xUNITER UC2 M3P0

10

20

30

40

xFlickr&CO IR

mUNITER xUNITER UC2 M3P0

5

10

15

20
WIT IR

Results

6

mUNITER xUNITER UC2 M3P0

20

40

60

80
XVNLI

English
Zero-Shot avg
Translate-Test avg

mUNITER xUNITER UC2 M3P0

10

20

30

40

50

xGQA

mUNITER xUNITER UC2 M3P0

20

40

60

MaRVL

mUNITER xUNITER UC2 M3P0

10

20

30

40

xFlickr&CO IR

mUNITER xUNITER UC2 M3P0

5

10

15

20
WIT IR

Large zero-shot transfer gap Translate-test transfer ≫ zero-shot transfer

EMANUELE BUGLIARELLO | IGLUE: A BENCHMARK FOR TRANSFER LEARNING ACROSS MODALITIES, TASKS, AND LANGUAGES                                                                          ICML 2022

Zero-Shot Learning



mUNITER xUNITER UC2 M3P0

20

40

60

80
XVNLI

English
Zero-Shot avg

mUNITER xUNITER UC2 M3P0

10

20

30

40

50

xGQA

mUNITER xUNITER UC2 M3P0

20

40

60

MaRVL

mUNITER xUNITER UC2 M3P0

10

20

30

40

xFlickr&CO IR

mUNITER xUNITER UC2 M3P0

5

10

15

20
WIT IR

Results

6

mUNITER xUNITER UC2 M3P0

20

40

60

80
XVNLI

English
Zero-Shot avg
Translate-Test avg

mUNITER xUNITER UC2 M3P0

10

20

30

40

50

xGQA

mUNITER xUNITER UC2 M3P0

20

40

60

MaRVL

mUNITER xUNITER UC2 M3P0

10

20

30

40

xFlickr&CO IR

mUNITER xUNITER UC2 M3P0

5

10

15

20
WIT IR

Large zero-shot transfer gap Translate-test transfer ≫ zero-shot transfer

EMANUELE BUGLIARELLO | IGLUE: A BENCHMARK FOR TRANSFER LEARNING ACROSS MODALITIES, TASKS, AND LANGUAGES                                                                          ICML 2022

3 18 39 75 90 16830

40

50

60

70

A
cc

ur
ac

y

XVNLI

Model
mUNITER
xUNITER
UC2

M3P

27155317 594704 14900

10

20

30

40

50

xGQA

0 4 8 16 40 8030

40

50

60

70

MaRVL

1510 25 50 1000

10

20

30

40

xFlickr&CO

IR TR

Zero-Shot Learning

Few-Shot Learning



mUNITER xUNITER UC2 M3P0

20

40

60

80
XVNLI

English
Zero-Shot avg

mUNITER xUNITER UC2 M3P0

10

20

30

40

50

xGQA

mUNITER xUNITER UC2 M3P0

20

40

60

MaRVL

mUNITER xUNITER UC2 M3P0

10

20

30

40

xFlickr&CO IR

mUNITER xUNITER UC2 M3P0

5

10

15

20
WIT IR

Results

6

mUNITER xUNITER UC2 M3P0

20

40

60

80
XVNLI

English
Zero-Shot avg
Translate-Test avg

mUNITER xUNITER UC2 M3P0

10

20

30

40

50

xGQA

mUNITER xUNITER UC2 M3P0

20

40

60

MaRVL

mUNITER xUNITER UC2 M3P0

10

20

30

40

xFlickr&CO IR

mUNITER xUNITER UC2 M3P0

5

10

15

20
WIT IR

Large zero-shot transfer gap Translate-test transfer ≫ zero-shot transfer

EMANUELE BUGLIARELLO | IGLUE: A BENCHMARK FOR TRANSFER LEARNING ACROSS MODALITIES, TASKS, AND LANGUAGES                                                                          ICML 2022

3 18 39 75 90 16830

40

50

60

70

A
cc

ur
ac

y

XVNLI

Model
mUNITER
xUNITER
UC2

M3P

27155317 594704 14900

10

20

30

40

50

xGQA

0 4 8 16 40 8030

40

50

60

70

MaRVL

1510 25 50 1000

10

20

30

40

xFlickr&CO

IR TR

Consistent but 
moderate gains

Zero-Shot Learning

Few-Shot Learning



Conclusion & Outlook

7

IGLUE: The Image-Grounded Language Understanding Evaluation benchmark 
• 5 datasets across 4 tasks in 20 languages 
• Zero-shot & few-shot transfer setups show large drops in performance wrt English 
• Code, data and pretrained models available online 

iglue-benchmark.github.io 
github.com/e-bug/iglue
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• Zero-shot & few-shot transfer setups show large drops in performance wrt English 
• Code, data and pretrained models available online 
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Next Steps 
• Transfer learning across modalities, tasks, and languages 
• Single- vs. multi-source transfer 
• Beyond image-only tasks (e.g. videos and speech)
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Conclusion & Outlook

7

IGLUE: The Image-Grounded Language Understanding Evaluation benchmark 
• 5 datasets across 4 tasks in 20 languages 
• Zero-shot & few-shot transfer setups show large drops in performance wrt English 
• Code, data and pretrained models available online 

iglue-benchmark.github.io 
github.com/e-bug/iglue

Next Steps 
• Transfer learning across modalities, tasks, and languages 
• Single- vs. multi-source transfer 
• Beyond image-only tasks (e.g. videos and speech)

Thank you
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