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Bonus Point Quiz
Get all answers right to receive 2 Bonus Point!
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Recap the KL-Divergence concepts

https://cloud.cps.unileoben.ac.at/index.php/s/dMGqWc2RSf68pQt

https://cloud.cps.unileoben.ac.at/index.php/s/dMGqWc2RSf68pQt
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Outlook of this lecture 
Probability Theory

Note that the lecture will take place in the lecture room. However, I will not use slides. 
Instead I will derive least squares feature regression and maximum likelihood 
solutions on the black board. 

Have a look at the pages 13-16 in the ML book 
(https://cloud.cps.unileoben.ac.at/index.php/s/iDztK2ByLCLxWZA).

https://cloud.cps.unileoben.ac.at/index.php/s/iDztK2ByLCLxWZA
https://cloud.cps.unileoben.ac.at/index.php/s/iDztK2ByLCLxWZA
https://cloud.cps.unileoben.ac.at/index.php/s/iDztK2ByLCLxWZA
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Motivation for Feature Transformations

Linear Models and Quadratic Objectives are ‘nice’!

● They have a single global minima!
● Thus, the optimal solution can be computed in a single 

update step, e.g., through least squares regression!

● Note that most objectives are non-convex and most 
models are non-linear. They require iterative update 
mechanisms like iterative gradient descent!

One major goal of a feature transformation is to use 
linear models with convex objectives in a feature space.  
The feature space mapping introduces a non-linearity 
that increases the model complexity and thus its data 
generation/reproduction capabilities. 
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Motivation for Feature Transformations
Another major goal of feature transformations are abstractions to ‘explain’ the data!
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Regression Models Discussed in this Course
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Regression Models Discussed in this Course

25.03, Today’s lecture 01.04, next lecture

(
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Research Studies exploiting such Bayesian 
Models

Rueckert, Elmar; Mundo, Jan; Paraschos, Alexandros; Peters, Jan; Neumann, Gerhard
Extracting Low-Dimensional Control Variables for Movement Primitives Inproceedings

In: Proceedings of the International Conference on Robotics and Automation (ICRA), 2015.
Links | BibTeX | Tags: movement primitives, Probabilistic Inference

https://cps.unileoben.ac.at/wp/ICRA2015Rueckert.pdf
https://cps.unileoben.ac.at/publications/?tgid=7#tppubs
https://cps.unileoben.ac.at/publications/?tgid=3#tppubs
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Thank you for your attention!
Univ.-Prof. Dr. Elmar Rückert

Chair of Cyber-Physical-Systems

Montanuniversität Leoben

Franz-Josef-Straße 18, 

8700 Leoben, Austria 

Phone:  +43 3842 402 – 1901 (Sekretariat CPS)

Email: teaching@ai-lab.science

Web:  https://cps.unileoben.ac.at

Disclaimer: The lecture notes posted on this website are for personal use only. The material is intended for educational 
purposes only. Reproduction of the material for any purposes other than what is intended is prohibited. The content is to 
be used for educational and non-commercial purposes only and is not to be changed, altered, or used for any commercial 
endeavor without the express written permission of Professor Rueckert. 
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