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Learning Sounding Actlons

Action: C moves a
metal cutting machine
with hands.

Does the action sound?

& NO

Action: C digs the
soil with a hoe.

Does the action sound? = AESE=3

©@ YES

Motivation: can we distinguish sounds that are directly caused
by human actions from those that are not?

Goal: bring audio-visual embeddings closer when sounds are
due to the foreground actions and distance them othewise

Our idea: seek semantic agreement between audio, video and
language (action descriptions)

Multimodal Contrastive-Consensus Coding (MC3)
Multimodal Contrastive coding
* Treats modalities (i, j) from the same sample (t) as positive

. z log exp(eje /T)
contrastive — L |B| reR ZleB exp(e /1-)

Multimodal Consensus coding
« Compute pairwise similarity score w.r.t. anchor modality a

« Consensus score is the minimum of all pairwise scores
ct = K‘l(min(Kl(eteg) -, Kn(eteb)))
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Multimodal consensus coding

Language

Two-stage Ny AR
training: C picks up a bucket from the flat plank Align
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» Align stage: pairwise contrastive learning guides modality embeddings to have a good initial alignment (L. ,.trastive)
* Refine stage: refine the pairwise aligned embedding with a globally established consensus (Lyc3 = Leontrastive T Leonsensus)

Experiments
« Sample 250K training clips from Ego4D based on narration timestamps

* Annotate 33K clips of whether them containing sounding actions for evaluation
Sounding action discovery
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C drops the knife on !C puts down the ~ C holds the plant  !C holds the plants C moves the clothes on the hanger rail
the chopping board knife upright with the sisal fiber




