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4.1 4.2 4.3

Training Show & Tell Latent Space Visualization Workshop

Sharing and Discussion of 
Training Results

Quick Scripts:

Manual Seed Generation

Super-Res

What is Latent Space?

How can we visualize and make 
sense of high-dimensional 
space?

Selecting Specific Latent Vectors

Interpolation Animation



3

Data Model Project

1. Collection

2. Curation

3. Processing

1. Choosing a Model

2. Training a Model

Latent Space 
Exploration #1

Interpolation 
Animation

Latent Space 
Exploration #2

Interpolated Grid

Latent Space 
Exploration #3

Vector Arithmetic



First jump into some scripts:

class 4

RANDOM SEED ITERATION AND GENERATION: seed_generation.ipynb
SUPER RESOLUTION: super_res.ipynb



What is Latent Space?



DCGAN Architecture (Generator)

From Unsupervised Representation Learning with Deep 
Convolutional Generative Adversarial Networks

DCGAN Architecture - Generator

https://arxiv.org/abs/1511.06434
https://arxiv.org/abs/1511.06434


DCGAN Architecture (Generator)

From Unsupervised Representation Learning with Deep 
Convolutional Generative Adversarial Networks

The Generator produces a fake image from the “noise vector”

https://arxiv.org/abs/1511.06434
https://arxiv.org/abs/1511.06434


DCGAN Architecture (Generator)

From Unsupervised Representation Learning with Deep 
Convolutional Generative Adversarial Networks

The Generator produces a fake image from the “noise vector”

This “random” 100-dimensional latent vector acts as 
input to the Generator to produce a fake image

https://arxiv.org/abs/1511.06434
https://arxiv.org/abs/1511.06434


Every unique fake image is mapped from a unique latent vector. We can regenerate the same 
image using the same vector.

Fake Image A:

Fake Image B:

Fake Image C:



Every unique fake image is mapped from a unique latent vector. We can regenerate the same 
image using the same vector.

Latent Vector A:

Latent Vector B:

Latent Vector C:



Every unique fake image is mapped from a unique latent vector. We can regenerate the same 
image using the same vector.



Every unique fake image is mapped from a unique latent vector. We can regenerate the same 
image using the same vector.

“Beaux-art Latent Walk” (2020)
Lab for Design Technologies

Prof. Andrew Witt, Gia Jung, Claire Djang

https://docs.google.com/file/d/1pW0rnjHRx4HeUCladF0mDwaZfhszrQUi/preview


Think of Latent Space as a 100-dimensional Vector Space where Latent Vectors live



Think of Latent Space as a 100-dimensional Vector Space where Latent Vectors live

vector = (v1, v2, v3, … , v99, v100) 



Think of Latent Space as a 100-dimensional Vector Space where Latent Vectors live

vector = (v1, v2, v3, … , v99, v100) 

How can we view/represent 
high-dimensional space?



Related concept: projecting from higher dimensions

https://projector.tensorflow.org/

https://projector.tensorflow.org/


What do the latent vectors look like and 
how do their values vary?



Standard Normal Distribution

https://pytorch.org/docs/stable/generated/torch.randn.html

https://pytorch.org/docs/stable/generated/torch.randn.html


Standard Normal Distribution



One possible way to explore the latent space: 
linear interpolation



Linear Interpolation



Linear Interpolation

(x0,y0) (x1,y1)



Image

Random 
Seed 0 15 73 80 98

Image 
Index 52 46 33 32 60

Vector 
Index 0 1 2 3 4

Curating Individual Latent Vectors (Beaux-Arts Example)
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Image Index in PyTorch Grid
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Image

Random 
Seed 2 10 18 21 43

Image 
Index 56 34 39 22 63

Vector 
Index 0 1 2 3 4

Selecting Individual Latent Vectors (Dwell Example)



Linear Interpolation

https://docs.google.com/file/d/1QhHDKaSA7fmmW3vhLnkmc6ScZpLVNGT6/preview


More Advanced Visualizations
(Coming soon… on Wednesday workshop!)



Linear Grid Interpolation

https://docs.google.com/file/d/17M0OIiAPYX9DQmVk4IDEvV9ym42h7TlS/preview


Multidimensional Iterations

https://docs.google.com/file/d/1uWCKaYFR8VHSNYQQY7CtXCL74D8NoVSE/preview


Vector Arithmetic

From Unsupervised Representation Learning with Deep 
Convolutional Generative Adversarial Networks

https://arxiv.org/abs/1511.06434
https://arxiv.org/abs/1511.06434


HW 4



HW 4

After learning about the latent space visualization tools and scripts we have provided (or will provide Wednesday), begin 
working towards your final project by proposing a visualization idea specific to your dataset. What have you learned from 
your data / training results and how can you show this through visualization? The possibilities for the final project are 
open-ended.

The first step is usually isolating the specific latent vectors you’d like to work with. Prepare a quick presentation that 
includes these individual chosen vectors, what you’d like to accomplish with them, and any process/progress/challenges.

Due: Wednesday January 13th




