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Problem And Objective

Automatic spatial audio estimation based on audio-visual cue.

360 Audio-Visual Dataset (360AVD) which contains 265 video clips with a well-annotated
ground-truth providing the sound direction and location.

Propose evaluation criteria: 360 SSD and 360 OVErr.
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Proposed System

Stagel: Representation, where audio and visual signals are pre-processed.
Visual Signalistransformed into equirectangular or cubical format.

Stagell: Feature Embedding, where we used : -
*VGG-19 network to compute feature maps from 15 frames and e H '
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averagethem to obtain one feature map. Vidoo Sianal '
* Extractthe 128-dimensional audio representation, using ':> _' | VideoSignal _| ::>
a pre-trained VGGish network. Audlo Slgna\ |:|
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Stagelll: Prediction Module, to predict the 3D volumetric maps. Capturing -
¢ SsM Module[1]---3 convlayers SSM — (o (£T conur)), 0 an a

Prediction Pipeline.

e ATT Module[2]--- Uses attention module

At — f(softmax(w - p(lv) + la)),
StageIV: AmbisonicsEncoding, (B format). i ( ( () )

Metrics Dataset

* 360- SSD: Euclidean distance between the centre of the predicted i-th sound source, 265 Omnidirectional Video clips.
andthe centre of ground truth i-th sound source. Annotated sound source and direction.
All distances are normalized, and the probability spheres haveradius 0.5 Eachclipis 10 secs.
Categories: presentation, documentary, debates and casual
* 360- OVErr: Ratio of an intersection of the predicted and ground truth probability discussions.
volumes to the union. Data: https://github.com/V-Sense/360AudioVisual

Evaluations

Presentation

265 Omnidirectional videos.

Models 360-SSD 360-OvErr
e=0.6 0.5 0.4 0.6 0.5 0.4
SsM-Cubical | 0.71 £ 0.04 0.724+0.08 074 £0.06 | 0.71 £ 0.06 0.77 £0.05 0.82 +0.04
SsM-EquiR | 0.75£0.06 0.77+0.09 0.79+0.07 | 078 £0.07 0.84 £0.06 0.88+0.08
Att-Cubical | 0.72£0.05 073005 074+£0.04 | 0.72+0.05 074 £0.08 0.78 £0.08
Att-EquiR 0.76 £0.04 0.77£0.08 0.78+£0.06 | 0.84+0.06 0.85+0.06 0.86=£0.06

Documentar:
q

Quantitative Results on 360AVD Dataset. The scores are averaged on 265
ODVs for all models.

-
(a) Original EquiR (b) SsM-EquiR (c) Att-EquiR
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