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Overview
v' 360° videos convey holistic view for the surroundings

v' Applications: autonomous vehicles, AR/VR, Automatic cinematography [1],

saliency detection [2], audio spatialization 3], etc.

Q. What color are the shorts of

Q. Where i1s the cause of rustling noise
side of the talking man| doing? bald man speaking in a grave voice!  in relation to a woman in pink clothes?
A. Walking. A. White. A. Right.

First large-scale audio-visual QA dataset on 360° videos

Q. What are the people| on the opposite

Spherical spatial reasoning and audio-visual reasoning

v
v
v 51.7K QA pairs with answer grounding
v

Possible extension from audio-visual scene graphs to embodied Al

Challenges

Spherical Spatial Reasoning Audio-Visual Reasoning

v Non-Euclidean spatial relations v' Audio-visual cues beyond normal FoV

v Distortion, discontinuity on a sphere v' Fine-grained audio-visual relationships

v' Relative spatial relation without fixed from the videos in the wild

orientation
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Q. Where is the cause of speech of a female in

relation to a man with sunglasses? / A. Right.

Q. What color is the shirt of the man who
speaks first? / A. Black.

Q. What is the source of sound of engine that is
beneath an electric wire? / A. Black car driving.

Q. Is a man wearing a mask telling something? /
A. No.

Pano-AVQA Dataset

v’ 360° video clips (+multichannel audio) with audiovisual saliency

v’ 3-stage pipeline to facilitate annotation

Annotation Crowdsourcing

V: Walking man
S: Chattering

V: Gray

V: Black car in a distance

|
|
|
|
|
|
S: Mildly revving engine noise 1|
|
|
|
|
|
V: Traffic light :

Q. What sound is the
walking man making?

car A. Chattering.

Q. Where is the grey
car in relation to the
walking man?

A. Above.
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Visual / Sound Description
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Audio Tag Distribution
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Language and Audio-
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L+AV Layer
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(BERT)
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Q. What color is
the t-shirt of the
man talking?

A+LV Layer

A-Transformer
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V-Transformer
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Visual Transformer (LAVIT)

A. Blue.

Decoder
E (MLP)

Pretraining Tasks

(L) Masked LM

(A) Skewness

I (V) Coordinate

(Multi) QA, Grounding

: Spherical harmonics decomposition |
(audio skewness prediction) I
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Experiments
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Spherical Spatial Reasoning (%)
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Influence of Modality Influence of FoV
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Spherical Spatial Embeddings
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g 50 Q. What is below a man with striped shirt?
> Answer: Selfie stick / Prediction: Camera
S 0 DGT .................
< : - Cartesian
48 i 0 Angular
: 0 Spherical
. : 11 Quaternion
Cartesian  Spherical Unit Sphere Quaternion Q Is a conversation sound created by a
man wearing black mask?
Answer: Yes / Prediction. Yes
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