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e Unified theoretical and software framework for current V&L BERTs
e Controlled experiments

> Similar performance with same training data and hyperparameters
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e Unified theoretical and software framework for current V&L BERTs
e Controlled experiments

> Similar performance with same training data and hyperparameters
» Embedding layer plays a crucial role <>
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V&L Transformer Architectures
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BUGLIARELLO ET AL. | MULTIMODAL PRETRAINING UNMASKED EMNLP 2021 4



Overview

Language embedding

[CLS] A dragon chasing a person [SEP]

BUGLIARELLO ET AL. | MULTIMODAL PRETRAINING UNMASKED EMNLP 2021 4



Overview

Cias (A ) drgon ) chasing (2 ) person ) 1seR) )

Transformer

Language embedding

[CLS] A dragon chasing a person [SEP]

BUGLIARELLO ET AL. | MULTIMODAL PRETRAINING UNMASKED EMNLP 2021 4



Overview

Cias (A ) drgon ) chasing (2 ) person ) 1seR) )

Transformer

Language embedding

O A

[CLS] A dragon chasing a person [SEP]

BUGLIARELLO ET AL. | MULTIMODAL PRETRAINING UNMASKED EMNLP 2021 4



Overview

Cias (A ) drgon ) chasing (2 ) person ) 1seR) )

Transtormer
Language embedding Image embedding
o
[CLS] A dragon chasing a person [SEP] m w k

BUGLIARELLO ET AL. | MULTIMODAL PRETRAINING UNMASKED EMNLP 2021 4



Overview

Qs ) (A ) (mn) (emng) (2 ) (oomen) (550 ) (1) (28 (&

Transtormer
Language embedding Image embedding
o
[CLS] A dragon chasing a person [SEP] m w k

BUGLIARELLO ET AL. | MULTIMODAL PRETRAINING UNMASKED EMNLP 2021 4
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[SEP]
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[SEP]
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[SEP]
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[SEP]
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Single-Stream Attention

A Unified Framework

Dual-Stream Intra-modal Attention
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Gated Bimodal Transformer Layer

e Single- and dual-stream layers are special cases

BUGLIARELLO ET AL. | MULTIMODAL PRETRAINING UNMASKED EMNLP 2021 6



A Unified Framework

Single-Stream Attention Dual-Stream Intra-modal Attention Dual-Stream Inter-modal Attention
| FFB || 50 _—
' A OO S 00
i e, EESEEEE 88 ) pEka oo -
I SSSSNSS, @
I 0G0 ()
) 3R 8 K,
lQ K ‘: AAAAAAAA m (V
OO @l

Gated Bimodal Transformer Layer

e Single- and dual-stream layers are special cases

 Takes a set of fixed binary variables {y, 7}
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Gated Bimodal Transformer Layer

e Single- and dual-stream layers are special cases

 Takes a set of fixed binary variables {y, 7}

e v:regulate the cross-modal interactions
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Gated Bimodal Transformer Layer

e Single- and dual-stream layers are special cases

 Takes a set of fixed binary variables {y, 7}

e v:regulate the cross-modal interactions

e 7:control if parameters are tied between modalities
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Downstream Performance




Pretraining Data Confound?
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Pretraining Data Confound?

V&L BERTs are pretrained on different amounts and types of data
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¢ Re-implemented using our unified framework in VOLTA (github.com/e-bug/volta)
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e Single-Stream: VL-BERT (Su+, 2020) VisualBERT (Li+, 2019) and UNITER (Chen+, 2020)
e Dual-Stream: ViLBERT (Lu+, 2019) LXMERT (Tan&Bansal, 2019)

¢ Re-implemented using our unified framework in VOLTA (github.com/e-bug/volta)

Pretraining data

e Conceptual Captions (2.77M)

Downstream tasks
e VQAV2, RefCOCO+, NLVR2 and Flickr30K

Controlled setup
e Same data & fixed set of hyperparameters

e Multiple pretraining and fine-tuning seeds
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