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Visualisation and Analysis using Al

Al Lund

* Analysis and Visualization

* Dimensionality reduction
*Visualizing our physical world
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Al for analysis and synthesis
Dimensionality reduction
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Al for analysis and synthesis
Dimensionality reduction




Al for analysis and synthesis
Dimensionality reduction
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10.1

4

Interactive lllustration 10.1: Left: two coordinates (1, z2) specify input. Right: the result of the mapping (z1,z2) — O + z1E; + z2E,, where O is the
mean image and E; and E, are the first two eigenfaces. Try moving the black circle and see how the output changes.

The mean image, O, and the two eigenfaces, E; and E;, are shown below.




Autoencoder

 Face to Face transfer using Autoencoder
- Several training examples, varying
pose/expression/lightning etc




Autoencoder

 Face to Face transfer using Autoencoder
- Another person




Autoencoder

« Two seperate Autoencoders
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* Person A

* Person B




Autoencoder

» Trick: Both use same Encoder during training
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Deep fakes

* DeepTomCruise
* Viral on TikTok

* Discussions on SVT, SR, etc.




Sa funkar det - del 2 — generera
data

+ Discriminator network - tries to distinguish generated from real data

« Generator network - tries to generate images that discriminator labels as real

Latent space Z to sample

generated

Generator M Discrimina
network tor
Goodfellow et m@%W@errsarial Nets" (NIPS

2014)



Sa funkar det - del 2 — generera data

Path through latent space

Generator
network

Karras et al; Progressive growing of GANs
https://www.youtube.com/watch?v=361E9tV9vmO0



Anvanda Al for att generera data
Cycle-GAN

* Two sets of images (X
and Y)

* Train

Converter X->Y(X)
Converter Y->X(Y)
Discriminator X vs X(Y)
Discriminator Y vs Y(X)

* Loss
© X=X(Y(X))
© Y =Y(X(Y))
+ Converter competes with
discriminator

Zhu, J. Y., Park, T., Isola, P., & Efros, A. A. (2017). Unpaired image-to-image translation
using cycle-consistent adversarial networks. arXiv preprint arXiv:1703.10593.
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Visualizing our physical world

* Obtaining 3D models

* Analysis

*Visualizing 3D models
*Using models for localisation



Fridge content analysis 2002
Firnstrom, Johansson, Astrom (2002). Computer Vision for determination of
Fridge Contents




Autonomous systems — 1990
Dissemination - Danaher Motion

Project 1990

Masters thesis
project 1991

Real-time structure
from motion.

Minimal solvers
Initial estimates
Bundle adjustment

Localization relative
to map

Loop closure
Kiruna mine

. Solutions and Ambiguities of the Structure and Motion Problem for 1D Retinal Vision
Astrém, K. & Oskarsson, M. 2000 In : Journal of Mathematical Imaging and Vision. 12, 2, p. 121--135



Non-Sequential Structure from Motion Engyvist, Olof; Kahl, Fredrik; Olsson, Carl,
OMNIVIS, 2011.




UNIVERSITY

Non-Sequential Structure from Motion Engvist, Olof; Kahl, Fredrik; Olsson,
Carl, OMNIVIS, 2011.







SAAB -> C3 Technologies -> Apple LUN

. Conjugate Gradient Bundle Adjustment UNIVERSITY
Byrod, M. & Astrom, K. 2010 Computer Vision-Eccv 2010, Pt 1I. Springer, Vol. 6312, p. 114-127






Structure from sound pipeline
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Structure from sound pipeline

Robust
Multilateration
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One more thing




Conclusions

- Al Lund

* Analysis and Visualization, Dimensionality reduction
- PCA
- Autencoder
- T-SNE
- UMAP
- Method development

* Visualizing our physical world
- Making maps from sensor data (image, video, radio, sound)
- Visualizing the world
- Positioning

- Alvsborgs I6sen



)

J/:////%//

/ /
///
/ {

_

_

7
7
) 7

7




