CLARGA: Multimodal Graph

Representation Learning over
Arbitrary Sets of Modalities



Research Goals

?
| want to classify numbers using images of handwritten digits and spoken pronunciations...
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?,
| want to diagnose depression from clinical interview recordings using pose, face, and speech features...
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Achieve high accuracy and speed for any given task w/o changing CLARGA’s
underlying architecture. All we should need is a training dataset.



An Overview of CLARGA



Modality Encoders

Vision Transformer

Language Transformer

Fully Connected Layers

1D Convolutions + LSTM
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Handling Missing Modalities

® Replace missing modalities w/ a mask
e Optimize mask throughout training to minimize
loss of performance



Constructing a Graph




Adaptive Graph Attention
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Residual Graph Attention Layers (GAT)
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Residual Graph Attention Layers (GAT)

Residual Connection (Skip)
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Modality Fusion

Overall, how relevant
are each of you for
this example?




Modality Fusion
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Hybrid Objective

Two Goals:
® Minimize task loss
® Minimize contrastive alignment loss

Task Loss
® Error between model’s prediction and the true label
e E.g., Cross-Entropy for classification

Contrastive Alignment Loss (InfoNCE)
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Push away other examples’ embeddings,
they should be more distinct



