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Vision Foundation models are applicable to various downstream tasks

Downstream Tasks
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But they are opaque and hard to interpret

Downstream Tasks
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sailing on a body of water, possibly the ocean.
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Interpretability can help steer models and make them safer
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Concept Bottleneck Model (CBM)
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Concept Bottleneck Model (CBM)
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Concept Bottleneck Model (CBM)
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human interpretable
Typically: X limited to classification X no spatial grounding X no hierarchies
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Our Work: Concept Foundation Model (CFM)
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Our Work: Concept Foundation Model (CFM)

Rich Concept Representation

(- N

Concept
Relations

Language-aligned
Vision Encoder

Patch-wise

Concept

Encoder i
rBody of Water

C F M Spat1a] Groundmy

\

Concepts:

Saarland Informatics
AAX PLANCK INSTITUTE R Slc




CFM: Language-aligned Concept Foundation Model for Vision Presented by Kai Wittenmayer

CFM preserves applicability accross all foundational model tasks

Rich Concept Representation Downstream Tasks
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CFM provides consistent and well-grounded concepts
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CFM provides consistent and well-grounded concepts

\

motor car
Index 55

/Activations

Meaningful relationships such as specifications or subparts!
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CFM provides patch- or pixel-level segmentation explanations

Top contributing concepts
(per segment)

Kite Segment

Sport Kite - 32.0%
Kite String - 26.9%
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CFM yields steerable captioning

CFM rThe image features a dining table se?
ﬂ for a birthday celebration. The table

is adorned with a variety of food
l items, including a cake, a bowl of

LLM fruit, and a few cups. The cake is
(Gemma—Q 2B) placed in the center of the table, [...].
In addition to the food, there are
several wine glasses on the table,
with one on the left side, another on
Named Concepts | the right side, and [...] J
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CFM yields steerable captioning

CFM rThe image features a dining table seD
ﬂ for a birthday celebration. The table

is adorned with a variety of food
l items, including a cake, a bowl of

LLM fruit, and a few cups. The cake is
(Gemma-Q 2B) placed in the center of the table, [...].
In addition to the food, there are
several wine glasses on the table,
with one on the left side, another on
Named Concepts | Che right side, and [...] J

\,

o3 x
ﬂ concepts = 0

The image features a dining table set for a
party, with a variety of food and drinks on
display. There are several plates of food,
including a bowl of fruit, a cup of coffee,
\and a bottle of wine. The table is [...] )
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CFM performs on par with existing CBMs and opaque baselines

1. Image Classification 2. Open-Vocabulary Seg. 3. Captioning Alignment
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Conclusion

Spatially grounded concepts
Explicit coarse-to-fine hierarchy
Detailed naming

Generality of the foundation model

Rich Concept Representation
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