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1 Introduction

1.1 Research motivation



1.2 Thesis goal and contributions

1.2.1 How to appropriately measure the quality of

representations?
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1.2.2 How to apply generative modelling to point cloud

representation learning?
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1.2.3 How to obtain compact binary representations for

3-dimensional point clouds?

�; � < 1

(� = 0:01; � = 0:01)



1.2.4 How to perform unsupervised clustering of 3-dimensional

point clouds?
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1.2.5 How to effectively apply generative modelling to

representation learning on arbitrarily-sized point clouds?



1.2.6 How to learn point cloud representations suitable for

catastrophic forgetting mitigation?



1.2.7 How to learn meaningful representations for the point

cloud completion task?



1.2.8 What is the influence of the feature aggregation function

on the overall representation quality?
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1.3 Plan of this work



2 Problem background

2.1 Machine learning

2.1.1 Learning methods
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2.1.2 Statistical approaches

2.1.2.1 Supervised
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2.1.2.2 Unsupervised
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�i�`�B�#�m�i�B�Q�M �Q�7 �i�?�2 �Q�#�b�2�`�p���#�H�2 �/���i���X �h�?�2�B�` �`�2�H���i�B�Q�M�b�?�B�T �+���M �#�2 �b�m�K�K�2�/ �m�T ���b

�7�Q�H�H�Q�r�b�,

Z � PZ (Z ) �U�k�X�R�R�V

X � PX (X jZ ) �U�k�X�R�k�V
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�/�B�b�i�`�B�#�m�i�B�Q�M�,

P(�t) =
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P
�t2 X �2�t�T(� E(�t))
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�k �S�`�Q�#�H�2�K �#���+�F�;�`�Q�m�M�/
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�B�M�B�i�B�Q�M �Q�7 �i�?�2 �m�b�2�7�m�H�M�2�b�b �B�b �K�Q�b�i �Q�7 �i�?�2 �i�B�K�2 �+�?���H�H�2�M�;�B�M�; �i�Q �7�Q�`�K�m�H���i�2�X �A�M �;�2�M�2�`���H�-

�`�2�T�`�2�b�2�M�i���i�B�Q�M �H�2���`�M�B�M�; �B�b �T�2�`�7�Q�`�K�2�/ �i�Q �2�t�i�`���+�i �2�K�#�2�/�/�B�M�;�b �+�Q�K�T�Q�b�2�/ �Q�7 �b���H�B�2�M�i �7�2���@

�i�m�`�2�b �`�2�T�`�2�b�2�M�i�B�M�; �/���i���- �r�?�B�+�? �r�B�H�H �#�2 �7�m�`�i�?�2�` �m�b�2�/ �7�Q�` �� �;�B�p�2�M �/�Q�r�M�b�i�`�2���K �i���b�F�- �2�X�;�X
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�� �b�2�i �Q�7 �?�B�/�/�2�M�- �m�M�/�2�`�H�v�B�M�; �p���`�B���#�H�2�b�X �q�?�B�H�2 �i�?�2�v ���`�2 �Q�7�i�2�M �B�K�T�Q�b�b�B�#�H�2 �i�Q �2�t�T�H�B�+�B�i�H�v

�Q�#�i���B�M�- �i�?�2�B�` �2�t�B�b�i�2�M�+�2 �B�b �i�?�2 �+�Q�`�2 �K�Q�i�B�p���i�B�Q�M �7�Q�` �`�2�T�`�2�b�2�M�i���i�B�Q�M �H�2���`�M�B�M�; �`�2�b�2���`�+�?�X

�A�i �B�b �?�v�T�Q�i�?�2�b�B�b�2�/ �i�?���i���M �B�/�2���H � �̀2�T� �̀2�b�2�M�i���i�B�Q�M �B�b �Q�M�2 �B�M �r�?�B�+�? �i�?�2 �7�2���i�m� �̀2�b �r�B�i�?�B�M
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�i�?���i �i�?�2 � �̀2�T� �̀2�b�2�M�i���i�B�Q�M �/�B�b�2�M�i���M�;�H�2�b �i�?�2 �+���m�b�2�b �7� �̀Q�K �Q�M�2 ���M�Q�i�?�2�`�U�:�Q�Q�/�7�2�H�H�Q�r �2�i ���H�X
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