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Acoustic Beamforming for Multimodal Scene Understanding
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Acoustic Beamforming
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Beamforming In-the-wild

Beamformed Sound Pressure Signal Overlayed on Traffic Video



Neural Aperture Expansion
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Multimodal Acoustic Beamforming Dataset
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Multimodal Vision and Acoustic Detection

Long-range Beamforming Multimodal Signals
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Multimodal Object Detection Frame Interpolation and Extrapolation
Method Detector APsyg (D) APs5 (N ) APaye PSNR (dB)
RGB + BF (NAE) Fine-tuned 812 643 295 Future frame prediction  ¢+1 t+2 1+3
RGB + BF Fine-tuned  80.7 61.8 28.3 Beamforming + RGB 28.56 2747 2294
RGB-only Fine-tuned 794 37.2 18.1 RGB only 27.62 25.57 21.50
BF-only Fine-tuned  62.5 61.1 21.3 Optical Flow Extrapolation 23.18 21.45 18.90

Stereo-sound [16] Fine-tuned 0 0 0 Last RGB Frame 23.06 21.31 18.85




Multimodal Sensing where Cameras Fail

o
- .E
o'
2 O
mq—
o E

©
20)

on

Multimodal




Partial Occlusion Scene
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