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Language and Vision

First become a “track” in EMNLP in 2015.



Language and Vision

Bag of Words (BoW) in NLP and Vision



Language and Vision

Image Captioning Multimodal Machine Translation

Visual Question Answering Image Search (retrieval)



Image Captioning

(Xu et al., 2015)

A stop sign is on a road with a 
mountain in the background.

“Scene understanding”



Sequence to Sequence Model
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Image Captioning

(Xu et al., 2015)

A stop sign is on a road …



Image Captioning

(Xu et al., 2015)

A stop sign is on a road …

…



Image Captioning

(Xu et al., 2015)

To allow salient features to dynamically come to the forefront as needed.



Image Captioning

(Xu et al., 2015)

A              stop

sign
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“Soft” Attention

Memory (key-value pairs)
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“Hard” Attention

Memory (key-value pairs)

Query
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Image Captioning

(Xu et al., 2015)

Extract visual features



Image Captioning

(Xu et al., 2015)



Image Captioning

(Xu et al., 2015)



Image Captioning

(Xu et al., 2015)
Mistakes of the model.



Multimodal Machine Translation



Multimodal Machine Translation



Multimodal Machine Translation

(Wu et al., 2021)



Multimodal Machine Translation
Multi30k Gated Fusion
En→De

Test2016 4.5E-21
Test2017 7.0E-17
MSCOCO 9.7E-21

En→Fr
Test2016 1.6E-18
Test2017 7.2E-15
MSCOCO 2.3E-18

(Wu et al., 2021)



Visual Question Answering (VQA)

https://www.youtube.com/watch?v=gar88i-V0RE


Visual Question Answering (VQA)



Visual Question Answering (VQA)

Inconsistent

Is the drink black?

yes

pink

What color is the drink?

(Hudson and Manning, 2019)



Visual Question Answering (VQA)

(Hudson and Manning, 2019)

Is the drink black or pink?

green

Is the drink black?
Invalid

yes



Visual Question Answering (VQA)

(Hudson and Manning, 2019)

sandwich

???

What is located to the left of the fries?

What color is the thing under
the food left of the little girl 
with the yellow shirt?

?

Not Compositional

For VQA2:
• 19.5% questions have relations
• 8% spatial reasoning questions
• 3% compositional questions

* Dataset weakness



Visual Question Answering (VQA)

(Hudson and Manning, 2019)

sandwich

???

What is located to the left of the fries?

What color is the thing under
the food left of the little girl 
with the yellow shirt?

?

Not Compositional

For VQA2:
• 19.5% questions have relations
• 8% spatial reasoning questions
• 3% compositional questions

* Dataset weakness



GQA: Real-World Visual Reasoning and Compositional Question Answering

(Hudson and Manning, 2019)

Example Questions



Image Generation

DALL-E: Creating Images from Text



Image Generation

DALL-E: Creating Images from Text



Image Generation

(Razavi et al., 2019)



Diffusion Model

https://lilianweng.github.io/posts/2021-07-11-diffusion-models/



Diffusion Model in NLP

(Li et al., 2021)

(Gong et al., 2022)

https://github.com/Shark-NLP/DiffuSeq


