Unveiling the mystery of visual attributes of
concrete and abstract concepts:
Variability, nearest neighbors, and challenging categories

Tarun Tater, Sabine Schulte im Walde, Diego Frassinelli

RQ 1 — Can visual diversity differentiate
between concrete & abstract concepts?
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* In classification, low-level features outperform
complex models — RQ 1

* More images improve performance only for
concrete nouns — RQ 1

» Concrete and abstract targets show significant
visual variability — RQ 2 [W] L a]

- Multiple reasons for visual variability ﬁ
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RQ 2 — How consistent are visual attributes
across multiple images of the same concept?

Bing-25 | YFCC-25 | YFCC-500
accountability (1.55) allegiance (1.77) affordability (1.93) chariot (4.86) waterfall (4.9) banana (5) Attl’lbllte A C A C A C
o — Color 0.68 096 170 095 081 0.65
HOG 0.48 144 0.68 058 0.36 0.44
Texture 029 033 035 026 028 027
GIST 0.55 1.88 1.03 0.76 0.52 0.56
i SURF 0.64 1.70 093 062 040 0.38
Image Selection YOLO 225 319 109 103 164 157
ObjectLoc. 0.18 0.39 0.15 0.18 024 0.27
Combined  0.64 214 1.40 0.99 069 0.75
e 1,000 target nouns from Brysbaert Norms ,
. Simclr 0.65 149 1.15 0.79 0.53 0.5
o 500 highly concrete —  ViT 2.83 2644 371 6.67 227 6.63
o 500 highly abstract ;

e Images:

o Bing
n 25 per target
» Search-based dataset — controlled data

o YFCC100M
» 25-500 per target — coverage issue!
» User-tagged images from Flickr — diversity
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Multiple senses
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e.g., accuracy,
generation, cone.
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Physical context
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e.g., banana, bag,
courage.

Subjective description

e.g., equality, paper,
laundry.

Popular culture

e.g., office, apple,
inception.

RQ 3 — What are inherent yet plausible failure
categories for visual representations?

Lack of visual
representation

e.g., intention,
idealist, paradigm.




