
Deep Learning for Vision & 
Language
Text-to-Scene Models



• Conditional GANs
• AutoEncoder Models (AEs, VAEs)

Today:
• Text to image Models
• Sequence-to-sequence based text-to-image models
• Detour: Style Transfer – Input Feature Optimization.
• Reverse Diffusion Models

Last Class
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AutoEncoder Models
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Variational AutoEncoder (VAE)

8
https://ai.stackexchange.com/questions/30176/are-mean-and-standard-deviation-in-variational-autoencoders-unique
https://pytorch.org/docs/stable/generated/torch.normal.html



Vector Quantized - GAN

9https://arxiv.org/abs/2012.09841 https://arxiv.org/pdf/2110.04627.pdf



Vector Quantized GAN (VQGAN)

10https://arxiv.org/abs/2012.09841 https://arxiv.org/pdf/2110.04627.pdf



DALL-E (v1)
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DALL-E (v1)
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Text to Scene as Machine Translation!

Mike holds a hotdog

h̄0 h̄1 h̄2 h̄3 h1 h2

END

h3

Text2Scene: Generating Compositional Scenes from Textual Descriptions
Fuwen Tan, Song Feng, Vicente Ordonez. Intl. Conference on Computer Vision and Pattern Recognition. CVPR 2019.
Long Beach, California. June 2019.(~Oral presentation + Best Paper Finalist -- top 1% of submissions)
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The actual model

Objectiveobjects
locations

attributes

Encourage attention weights 
to fully use the input text.

Lattn = ∑
i

[1 − ∑
t

αt,i]2
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Amazon Alexa AI 

https://www.amazon.science/blog/the-science-behind-alexas-new-interactive-story-creation-experience
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Amazon Alexa AI 

https://www.amazon.science/blog/the-science-behind-alexas-new-interactive-story-creation-experience



Gatys et. al. Image Style Transfer Using 
Convolutional Neural Networks. CVPR 2016

More on the Idea of Feature Space 
Optimization
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Gatys et. al. Image Style Transfer Using Convolutional Neural Networks. CVPR 2016

Idea 1: Image 
Reconstruction from 
Features
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Idea 2: 
Backpropagation of 
Style
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• Diffusion Process

31
Slides compiled by my student Aman Shrivastava
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How do we train?
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Questions


