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Conceptual Layer

1. Conceptual Spaces

Features:

● Interpretable dimensions
● Distance = semantic dissimilarity
● Regions = concepts

Obtaining the Dimensions:

● Handcrafting
● Multidimensional Scaling
● Artificial Neural Networks
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Symbolic Layer

Subsymbolic Layer

blue

[0.72, 0.87, -0.02, ...]

Gärdenfors, P. Conceptual Spaces: The Geometry of Thought MIT press, 2000
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2. Multidimensional Scaling (MDS)

Psychological grounding
Dealing with unseen inputs
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1) Psychological experiment

2) Average across participants

3) Multidimensional Scaling

space

# dimensionsmatrix

similarity judgments



2. Multidimensional Scaling (MDS)
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SpAM & MDS

64 images

4D space

Horst, J. S. & Hout, M. C. The Novel Object and Unusual Name (NOUN) Database: A Collection of Novel Images for Use in 
Experimental Research Behavior Research Methods, 2016, 48, 1393-1409
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3. Artificial Neural Networks

encoder

decoder

hidden

image

reconstruction

Dealing with unseen inputs
Psychological grounding

9Higgins, I.; Matthey, L.; Pal, A.; Burgess, C.; Glorot, X.; Botvinick, M.; Mohamed, S. & Lerchner, A. β-VAE: Learning Basic Visual 
Concepts with a Constrained Variational Framework 5th International Conference on Learning Representations, 2017
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4. Our Proposal

Psychological grounding
Dealing with unseen inputs 11
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4. Our Proposal
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5. Feasibility Study
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5. Feasibility Study
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Take-Home Message

Multidimensional Scaling

Psychological grounding
Dealing with unseen inputs

Artificial Neural Networks

Dealing with unseen inputs
Psychological grounding

Our Proposed Hybrid Approach

Psychological grounding
Dealing with unseen inputs

Feasibility Study

We can learn an MDS space
Overfitting problems
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Thank you.
Questions?

https://github.com/lbechberger/LearningPsychologicalSpaces
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Test Error for Different Number of Dimensions
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