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What is the state of SoTA in V&L?
Vision and Language (V&L) models
Multimodal Transformers
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Vision and Language Model

There are mountains in the image.
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Vision and Language Model

There are mountains in the image.

LXMERT
ViLBERT

VL-BERT

VisualBERT
VinLV

X-LXMERT
Oscar

UNITER

Unicoder-VL

ViLBERT 12-in-1

…

6



ViLBERT
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VQA
Is this a mountain? Yes.
How many mountains? Two.

VCR
Is this a mountain?
Yes.
Because it is taller than
the horizon.

Phrase Grounding
Where are mountains?

Image Retrieval
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Task-centrism in the V&L community
task A, task B, …., task Z.
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Vision and Language Model

How many mountains are there
in the image?
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Vision and Language Model

There are mountains in the image.
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Phenomenon-centrism
Let’s VALSE!
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Phenomenon-centrism

VALSE: a FOIL concerto of 6 pieces
Counting

The man wears one pair of glasses.
The man wears two pairs of glasses.

Existence
There is a man in the image.

There is no man in the image.

Plurality
The greenhouse has many plants.
The greenhouse has a single plant.

Relations
There is a sink behind the man.

There is a sink to the right of the man.

Actions
The man is watering the plants.
The man is cutting the plants.

Coreference
The apron looks clean. Is it white? No.
The apron looks clean. Is it white? Yes.

17



Phenomenon-centrism

VALSE: a FOIL concerto of 6 pieces
Counting

The man wears one pair of glasses.
The man wears two pairs of glasses.

Existence
There is a man in the image.

There is no man in the image.

Plurality
The greenhouse has many plants.
The greenhouse has a single plant.

Relations
There is a sink behind the man.

There is a sink to the right of the man.

Actions
The man is watering the plants.
The man is cutting the plants.

Coreference
The apron looks clean. Is it white? No.
The apron looks clean. Is it white? Yes.

18



Phenomenon-centrism

VALSE: a FOIL concerto of 6 pieces
Counting

The man wears one pair of glasses.
The man wears two pairs of glasses.

Existence
There is a man in the image.

There is no man in the image.

Plurality
The greenhouse has many plants.
The greenhouse has a single plant.

Relations
There is a sink behind the man.

There is a sink to the right of the man.

Actions
The man is watering the plants.
The man is cutting the plants.

Coreference
The apron looks clean. Is it white? No.
The apron looks clean. Is it white? Yes.

19



VALSE: a FOIL concerto of 6 pieces
Counting

The man wears one pair of glasses.
The man wears two pairs of glasses.

Existence
There is a man in the image.

There is no man in the image.

Plurality
The greenhouse has many plants.
The greenhouse has a single plant.

Relations
There is a sink behind the man.

There is a sink to the right of the man.

Actions
The man is watering the plants.
The man is cutting the plants.

Coreference
The apron looks clean. Is it white? No.
The apron looks clean. Is it white? Yes.

The plants are watering the man. 20



VALSE: a FOIL concerto of 6 pieces
Counting

The man wears one pair of glasses.
The man wears two pairs of glasses.

Existence
There is a man in the image.

There is no man in the image.

Plurality
The greenhouse has many plants.
The greenhouse has a single plant.

Relations
There is a sink behind the man.

There is a sink to the right of the man.

Actions
The man is watering the plants.
The man is cutting the plants.

Coreference
The apron looks clean. Is it white? No.
The apron looks clean. Is it white? Yes.

The plants are watering the man. 21



How to obtain valid foils?

• Language models for generating foil words (e.g., SpanBERT)
• Natural Language Inference (NLI)
• Human annotation
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Natural Language Inference filtering

Caption
The greenhouse has many plants.

Foil
The greenhouse has a single plant.

Premise Hypothesis

Premise Hypothesis

neutral / contradiction

entailment
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Natural Language Inference filtering

Caption
The greenhouse has many plants.

Foil
The greenhouse has a single plant.

Premise Hypothesis

Premise Hypothesis

neutral / contradiction

entailment

The greenhouse has many plants. The greenhouse has some plants.

entailment
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Vision and Language Model

There are mountains in the image.
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Vision and Language Model

There are mountains in the image.

LXMERT
ViLBERT

CLIP

ViLBERT 12-in-1

VisualBERT
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Pairwise accuracy

Caption
The greenhouse has many plants.

Foil
The greenhouse has a single plant.

image-sentence alignment scoreimage-sentence alignment score ≥

<

30



0

10

20

30

40

50

60

70

80

90

100

Existence Plurality Counting
balanced

Counting
small

numbers

Counting
adversarial

Spatial
relations

Action
replacement

Actant swap Coreference
standard

Coreference
clean

Noun phrases Average

VALSE pairwise accuracy

CLIP LXMERT ViLBERT ViLBERT 12-in-1 VisualBERT

31

random baseline



0

10

20

30

40

50

60

70

80

90

100

Existence Plurality Counting
balanced

Counting
small

numbers

Counting
adversarial

Spatial
relations

Action
replacement

Actant swap Coreference
standard

Coreference
clean

Noun phrases Average

VALSE pairwise accuracy

CLIP LXMERT ViLBERT ViLBERT 12-in-1 VisualBERT

32

random baseline



0

10

20

30

40

50

60

70

80

90

100

Existence Plurality Counting
balanced

Counting
small

numbers

Counting
adversarial

Spatial
relations

Action
replacement

Actant swap Coreference
standard

Coreference
clean

Noun phrases Average

VALSE pairwise accuracy

CLIP LXMERT ViLBERT ViLBERT 12-in-1 VisualBERT

33

random baseline



0

10

20

30

40

50

60

70

80

90

100

Existence Plurality Counting
balanced

Counting
small

numbers

Counting
adversarial

Spatial
relations

Action
replacement

Actant swap Coreference
standard

Coreference
clean

Noun phrases Average

VALSE pairwise accuracy

CLIP LXMERT ViLBERT ViLBERT 12-in-1 VisualBERT

34

random baseline



0

10

20

30

40

50

60

70

80

90

100

Actant swap Noun phrases

VALSE pairwise accuracy

CLIP LXMERT ViLBERT ViLBERT 12-in-1 VisualBERT GPT1 GPT2

35
unimodal!

random baseline



VALSE: a FOIL concerto of 6 pieces
Counting

The man wears one pair of glasses.
The man wears two pairs of glasses.

Existence
There is a man in the image.

There is no man in the image.

Plurality
The greenhouse has many plants.
The greenhouse has a single plant.

Relations
There is a sink behind the man.

There is a sink to the right of the man.

Actions
The man is watering the plants.
The man is cutting the plants.

Coreference
The apron looks clean. Is it white? No.
The apron looks clean. Is it white? Yes.
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https://github.com/Heidelberg-NLP/VALSE

💃💃
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