
Building Multimodal Datasets for
Immersive 3D Neural Fields

Srinath Sridhar

BIRS Workshop on 3D Generative Models

July 2023



2

Brown Interactive 3D Vision and Learning Lab (IVL)

https://ivl.cs.brown.edu

Rohith Agaram | Kefan Chen | 

Yiwen Chen | Arnab Dey | Jacob 

Frausto | Rao Fu | Dylan Hu | Iris 

Huang | Filip Kierzenka | Cheng-

You Lu | Rugved Mavidipalli | Theo 

McArn | Chandradeep Pokhariya | 

Rahul Sajnani | Qiuhong Wei | 

Angela Xing | Xiao Zhan | Peisen 

Zhou

https://ivl.cs.brown.edu/










4



4

Robots need multimodal dynamic 3D 

understanding.
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Current Progress in Multimodal Dynamic 3D Understanding
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Neural Fields

NeRF, Mildenhall et al. 2020

DeepSDF, Park et al. 2019



15

Everyday Tasks

Pixels 3D Meshes
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Everyday Tasks

Pixels 3D Meshes

Editing neural fields remains challenging



17

Dynamic Neural Fields / NeRFs

Neural 3D Video Synthesis from Multi-view Video, Li et al., CVPR 2022
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Dynamic Neural Fields / NeRFs

Neural 3D Video Synthesis from Multi-view Video, Li et al., CVPR 2022

Limited duration: 1-30 seconds
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Multimodal 3D Neural Fields

The ObjectFolder Benchmark: Multisensory Learning with Neural and Real Objects, Gao et al. 2023
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Multimodal 3D Neural Fields

The ObjectFolder Benchmark: Multisensory Learning with Neural and Real Objects, Gao et al. 2023

Static objects and sounds
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Part of the Reason: Datasets
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DiVA-360: The Dynamic Visuo-Audio Dataset
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DiVA-360: The Dynamic Visuo-Audio Dataset
53× cam 

1280x720 @ 120 FPS
6× mic

audio-visual scenes
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DiVA-360: The Dynamic Visuo-Audio Dataset

DiVA-360 Static Dataset

DiVA-360 Dynamic Dataset
53× cam 

1280x720 @ 120 FPS
6× mic

audio-visual scenes







Challenges

Capture system (hardware+software)

Sensor synchronization

Calibration

Benchmarking Metrics
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Capture Hardware & Software

BRown Interaction Capture System (BRICS)
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Capture Hardware & Software

BRown Interaction Capture System (BRICS)

Table-scale scenes

Custom software for sensor synchronization

Calibration of cameras/lights

Manually labeled text descriptions











Static Data



Static Data
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Additional Information

• FG-BG segmentation masks and 6 DoF pose
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Additional Information
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Detour: Self-Supervised Canonicalization of Fields
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Detour: Self-Supervised Canonicalization of Fields

Canonical Fields: Self-Supervised Learning of Pose-Canonicalized 

Neural Fields

Rohith Agaram, Shaurya Dewan, Rahul Sajnani,  Adrien Poulenard, Madhava Krishna, Srinath Sridhar

CVPR 2023
Highlight
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Canonical Fields: Self-Supervised Learning of Pose-Canonicalized 

Neural Fields

Rohith Agaram, Shaurya Dewan, Rahul Sajnani,  Adrien Poulenard, Madhava Krishna, Srinath Sridhar

CVPR 2023
Highlight
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Canonical Fields: Self-Supervised Learning of Pose-Canonicalized Neural Fields, Agaram et al., CVPR 2023 (Highlight)

Rotation Equivariance in Vector Fields
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Rotation Canonicalization

3D Point Clouds NeRFs
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Canonical Fields: Self-Supervised Learning of Pose-Canonicalized Neural Fields, Agaram et al., CVPR 2023 (Highlight)

Results: Neural Radiance Fields
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Canonical Fields: Self-Supervised Learning of Pose-Canonicalized Neural Fields, Agaram et al., CVPR 2023 (Highlight)

Results: Neural Radiance Fields
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DiVA-360: The Dynamic Visuo-Audio Dataset

diva360.github.io

https://diva360.github.io/
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Benchmarking Metrics

• Dynamic Data (per-frame on 6 held-out views)
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Metrics

Peak Signal-to-Noise Ratio (PSNR)

Structural Similarity Index Measure (SSIM)

Learned Perceptual Image Patch Similarity (LPIPS)

Just Objectionable Difference (JOD)

Methods

Instant-NGP (Mueller et al. 2022)

MixVoxels (Wang et al. 2022)
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Benchmarking Metrics

• Dynamic Data (per-frame on 6 held-out views)

• Static Data

Metrics

Peak Signal-to-Noise Ratio (PSNR)

Structural Similarity Index Measure (SSIM)

Learned Perceptual Image Patch Similarity (LPIPS)

Just Objectionable Difference (JOD)

Methods

Instant-NGP (Mueller et al. 2022)

MixVoxels (Wang et al. 2022)

Metrics

PSNR, SSIM, LPIPS, JOD

6DoF Pose Canonicalization (Sajnani et al. 2022)

Methods

Instant-NGP (Mueller et al. 2022)

CaFi-Net (Agaram et al. 2023)
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DiVA-360: The Dynamic Visuo-Audio Dataset

DiVA-360 Static Dataset

DiVA-360 Dynamic Dataset53× cam 6× mic

audio-visual scenes
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DiVA-360: The Dynamic Visuo-Audio Dataset

DiVA-360 Static Dataset

DiVA-360 Dynamic Dataset53× cam 6× mic

audio-visual scenes

Limitations

Focus not on number of objects/categories

Benchmarking metrics limited to images

Not (yet) open world
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Tschernezki, Darkhalil, et al., EPIC Fields: Marrying 3D Geometry and Video Understanding

Large-Scale Open-World Reasoning

Other Modalities: Touch, etc.
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