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This is a dummy text. Far far away, behind the word mountains, 
far from the countries Vokalia and Consonantia, there live the 
blind texts. Separated they live in Bookmarksgrove right at the 
coast of the Semantics, a large language ocean.

– This is a dummy text. Far far away, behind the word mountains, 
far from the countries Vokalia and Consonantia.

 – Separated they live in Bookmarksgrove right at the coast of the 
Semantics, a large language ocean. A small river named Duden 
�ows by their place and supplies it.

Infotext. Lorem ipsum dolor sit amet, consectetur adipiscing elit, sed do eiusmod tempor incididunt ut 
labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco laboris nisi.

– This is a dummy text. Far far away, behind the word mountains, 
far from the countries Vokalia and Consonantia.

 – A small river named Duden �ows by their place and supplies it 
with the necessary regelialia.

This is a dummy text. Far far away, behind the word mountains, 
far from the countries Vokalia and Consonantia, there live the 
blind texts. Separated they live in Bookmarksgrove right at the 
coast of the Semantics, a large language ocean. 

– This is a dummy text. Far far away, behind the word mountains, 
far from the countries Vokalia and Consonantia. 

– There live the blind texts. Separated they live in Bookmarksgrove 
right at the coast of the Semantics, a large ocean. 

1. This is a dummy text. Far far away, behind the word mountains, far from the countries Vokalia and 
Consonantia, there live the blind texts. 

2. Separated they live in Bookmarksgrove right at the coast of the Semantics, a large language ocean.
3. A small river named Duden �ows by their place and supplies it with the necessary regelialia.
4. It is a paradisematic country, in which roasted parts of sentences �y into your mouth.
5. This is a dummy text. Far far away, behind the word mountains, far from the countries Vokalia and 

Consonantia, there live the blind texts. 
6. Separated they live in Bookmarksgrove right at the coast of the Semantics, a large language ocean.
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Learning and Optimization for Reliable Robot Motion Estimation
Julian Nubert, Shehryar Khattak, Etienne Walther, Marco Hutter, Robotic Systems Lab, ETH Zurich 
Katherine J. Kuchenbecker, Haptic Intelligence Department, Max Planck Institute for Intelligent Systems

Approach

2 Learning-based Localizability Estimation (IROS 2022) 3 Graph-based Multi-sensor Fusion (ICRA 2022)1 Self-supervised Learning of LiDAR Odom (ICRA 2021)

•    Efficient utilization of data
•    Geometric losses ONLY  
      during training
•    No labelled or GT data

•    Self-sup. network training
•    Various experiments 

•    Fast-update rates for control
•    Global accuracy for construction
•    Smooth & consistent estimates
•    Flexible (delay, meas. types)

•    Opt.-based prediction-update loop
•    Dual-graph design        switching

https://github.com/leggedrobotics/GMFCL      https://youtu.be/syTV7Ui36jg
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https://github.com/leggedrobotics/lidar_loc      https://youtu.be/fm08PFwMO0chttps://github.com/leggedrobotics/delora      https://youtu.be/rgeRseUTryA
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KITTI Ablation Study

Trans. Error Rot. Error

•    Env.-Degeneracy        loc. failure
•    Estimation on raw sensor meas.
•    Underlying opt. not considered
•    Generalization across envs/sensors

•    NN-based estimation approach
•    Only trained on simulated data
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– You �nd the layout versions in the layers window. 

– The template is based on a A3 format but can also 
be printed out as A1 or A0. 

– For a portrait layout, please use the template 
«eth_scienti�c_poster_portrait.ai».


