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3 Representation learning for generative modelling
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4 Representation learning for continual learning
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5 Representation learning for point cloud completion
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1 Introduction

1.1 Research motivation
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1.2 Thesis goal and contributions
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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?

000 00000 Citoo U O ooo 0o fodoodoobod 0hooto 0o 0 0oooo botrdoooitodl oooodo doo
000000000 0DOOD0 00 Doob Uobooo 0o biobb 000000000 ol k0 00iooe oo 0oog k! 0boiooo
8 O A o o M A
0000 0000OI00 Dooootoot Loooooo boooy Do 0ooto tioboo o Goo0oobooo Loooooooooo
0000000 000400 0Dhoorbooot 0o 0o 00000 Oitto 00 0o Do boboor boooooo 0o 4o
JQyiidooo0ioo0 tooo 0o Ubioo dootd dtfobddo oudidoifhbo Codo Dodoocodtioo boo
00000000 UOioo Oibooo tod bou bbbl fobototoobombo 4o boooo boto Lo Ooo booo o
0000io0en 0o 0000000 000 Doooo Doo I0oooo fobootooloou 0o booo o 0oo Do Oooo too
00000000040 fooool Doootoolol booioio boddo toooo Lo 0Udoootiod 4oooon 0000 tooo
000000 00 botdolitdodoboo fodotdhoiooitod Uomo doot 4odooooo fot Doddo ooooo oo
0 00000 0oit0 Ooftdoootiot oo 0o biooooooo 0o 000 Dooodom Dooodo oo 0boCoooooo
Qoo

(0000000000000 IoOooooo fou Doodo Oitol Oroo Doo Loonoo 0ook oot o fOooomooo
(000 00 00 00000 0oooooo 004 Uoo oo boo 0oiooooo o4 oo 0o bobotooiboot otuodioooo
L0000 000 000Iobooo 0o toooootioo oooiod Dot fooooiooou Do Doo 0Ufotoooido
00000000 00 CJoooootooio DOO bobooooo 0o b booobt Ooiboicol oo oo 0ocoo oo boo
000000ooion o0 000 0080000000000 0000t tooioboolonitor td boooooo Do tooomnd o
0000000 Oooidoooiotol Loootoboiol doldihooooo tbdodoo tobuooodr oo oo boobooo
0000 00000 0 O O0oom DioDioooobbol Uooottooty Doooobooo bhooobot 0o boootooooo
0000 (0000000 bOoo DOioo Diboo 0ooo ouboloobdn 00 0o0ooooooto 0Uobooobooo oooo
0uoouod U 0ooo 00 Do0 Oooooood 0ddobodor oo O bdooodo doooooo foooodootod oo
000 L0i0o0ooh Dooon Lboootooo Dooolod 0o boo 0ood dootdoCCdooo Doodo oo fo
Q00000000 0oDo booooooibod fbooooo bofbdooioto titootoitoo Lo Dooooo fiopoombuinao
00000 000U 000 0oioiood 0oioo 0000 doi0ooooiioo totioioo 0o 0o0ooiiodoioon jooo
N

00 (0000000 0oodoidoitd 0o 000 0f0oDooo Doodoobo oo doodidiu o foodooo 0 Uio
0000io0ino bUOOooe Lo douooo booooo



0 00000000oeo

1.2.3 How to obtain compact binary representations for

3-dimensional point clouds?
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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?
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1.2.6 How to learn point cloud representations suitable for
catastrophic forgetting mitigation?
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1.2.7 How to learn meaningful representations for the point

cloud completion task?
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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
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2 Problem background
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2.1 Machine learning

000 00000000 00 000ooooo Dootooo ooobiod 4ooot boodooo 00 0ooo boooodo oog
000 DO00o00oo 0o Doo Cooto 0o boooito 0doooiooo 0od 0oobooioo todooiod Loooooo
00000 00 tooOo0ooot 0ot Uoioolooiitl bootodod 00d odoootiodr udiuiouod doodo O0od
0000000000 DO0 0obooooito Looooitooo

2.1.1 Learning methods
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2.1.2 Statistical approaches
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2.1.2.2 Unsupervised
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Deep Generative Models
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Q'B;BM HQM2@r v TT'Q +? BM Q' /2" iQ +QK# ii?2 Q'B;BM H al]
kyyk T"Q#H2K Q7 B;MQ BM; QmiHB2 b,

P(ji) + P(ii}). UKXReV

P(i;j)= n

r?72°82 Bb MmK#2° Q7if KTH2I2-BM/B+2b Q7 /i b KTH2b BM i?2
/IBK2MbBQM H BT )+2b M2}M2/ b,

8 ! noo
ke X _ 2
2oep KUK t'z ztlk o7 KU WK t'2 ztkk Bi76 |
F’(iji)=§ i ke i i
0 Qi?2 rBb2-

UkXRdV

K]
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