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* Explainable machine learning (ML)

* ML robustness and repeatability
* Learn more with less (single-shot, few-shot)
* ML concept understanding

* Understanding interconnections between disentangled and concept
based representations
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Disentangled representation learning

* Existing data sets: disentanglement_lib, dSprites, Cars3D, NORB,
mpi3d ...

disentanglement_lib




Concept learning

* Existing data sets: OMNIGLOT, CUB, CURI, Animals with attributes, ...

for-all x \in S (color?(x) = “blue”) and (all (size?(S) = size?(x)))

polar bear

black: no . v .
WIELER yes All objects are blue and have the same size v . O
brown: no .

stripes: no

water: yes

eats fish: yes

All objects in the scene have the same color \ 4 ¢
zebra v
black: yes BEEERMISEERE RN $ 2329000 0 - - - - - - - - - - - - - s - - s s S-S — S-S S oSS s—oSSss=====—==== e e e ] e
white: yes exists x \in S (color?(x) = “blue”) and all (shape?(S{_x}) = “square”)
brown: no
stripes:  yes There exists a blue object in the scene E
water: no

eats fish: no

and the rest of the objects are squares [ | - . -




Disentangled concept data set - BricksND

* Data set in different spaces (1D,
2D, 3D)

* Variable properties:
shape, colour (hue, saturation,
value), position, scale, number

* Concept representation 2D _

* Hierarchical concept
complexity (simple to complex)
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Complexity representation

* Simple concept * Complex concept

Concept
ObjectID 1 2 3
Disentangled Concept Shape LWT LWT NWT

Shape  shape_01 Long wide thick (LWT) ~ Colours NB Y R
Colour ~ H=168, S=130, V=70  Navy blue (NB) COMESEE | % & e 1,2

B
Scale 1.5 Large (L) sslel 3 1
Position  X=0, Y=0 Center (C) Above 1,3

Bellow 2 2
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