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Map multiple modalities to the target

Input contains multiple modalities (X, X") and target label y
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When multi-modal learning isn’t better ©

Multi-modal learning fails to solve the task in many scenarios

what sport field is in the background?

® The field in the background is a tennis court. The surface is painted with green and red sections,
typical of many tennis court designs, and the player is holding a racket, indicating this is a tennis

match or practice session.

174 do you see any soccer field in the image?

There isn't a visible soccer field in this image. The court shown in the image has characteristics of
a tennis court, as mentioned, with specific colored surfaces and line markings typical for tennis
rather than soccer. The fence around the court and the player with a racket further indicate that

this is likely a tennis setting, not a soccer field.
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Sorry, | can't help with images of people yet.
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Uncover underlying factor for
these discrepancies

Introduce 12M2: a simple
approach for multi-modal learning



Multi-modal learning contains intra-modality dependencies

Dependency among the

Tennis

Language Prior is Not the only Shortcut: A benchmark for shortcut learning in VQA? (Si et al., 2022)



Multi-modal learning contains intra-modality dependencies

Dependency among the

Text X' Tennis

What sport is being

played?

Language Prior is Not the only Shortcut: A benchmark for shortcut learning in VQA? (Si et al., 2022)



Multi-modal learning contains inter-modality dependencies
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Conventional methods capture
either inter- or intra-modality
dependencies, but not both



12M2

Inter-& Intra-modality modeling
Modality & architecture agnostic



Inter- & Intra- Modality Modeling (12M2)
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