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1. Background --- Polarization

Visual information is encoded in light by intensity, color, and polarization[1]

[1] Cronin, Thomas W., et al. "Visual ecology." Visual Ecology. Princeton University Press, 2014.
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1. Background --- Polarization

ρ=0 0<ρ<1 ρ=1
related to the nature of object materials
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Polarization can reveal intrinsic physical properties of the object.

Defects Inspection Concealed Object Detection

1. Background --- Polarization
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1. Background --- Polarization Camera
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1. Background --- Polarization Event Camera
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Not friendly to observation and traditional computer vision.- 9 -

PDAVIS



Intensity AoLP DoLP 0 10
π/2Frame

Events

Polarization FireNet

2. Polarization Video Reconstruction

Scheerlinck, Cedric, et al. "Fast image reconstruction with an event camera.“ IEEE/CVF Winter Conference on Applications of Computer Vision. 2020.- 10 -
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2. Polarization Video Reconstruction

Events to Polarization
E2P

Scheerlinck, Cedric, et al. "Fast image reconstruction with an event camera.“ IEEE/CVF Winter Conference on Applications of Computer Vision. 2020.- 11 -



Events

2. Polarization Video Reconstruction
Events to Polarization
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2. Polarization Video Reconstruction
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[1] Hu, Yuhuang, Shih-Chii Liu, and Tobi Delbruck. "v2e: From video frames to realistic DVS events." CVPRW. 2021.

Synthetic Events

[1]
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Number statistics of our event-to-polarization dataset E2PD

2. Polarization Video Reconstruction
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3. Experimental Results

01 Polarization Reconstruction Results on Synthetic Polarization Events

02 Polarization Reconstruction Results on Real Polarization Events

03 Polarization Reconstruction Live Demo

Sequence #1 Sequence #2Quantitative Comparison

Sequence #3 Sequence #4
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mean squared error structural similarity index measure perceptual similarity

3. Experimental Results
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3. Experimental Results

Methods FLOPs (G) Inference Time (ms)
Polarization FireNet 46.4 5.3
E2P (Ours) 36.4 5.1

Computational Efficiency

Live Demo #5
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4. Conclusion and Outlook

We achieve
high-speed and high dynamic range

polarization reconstruction with PDAVIS events.

Conclusion

Outlook
More Robust More Accurate/Efficient

 Adaptive integration of
frames and events

Downstream Applications

 Car/Pedestrian detection
in challenging scenes

 Powerful Transformer
 Biologically inspired

spiking neural networks

Our E2P is with 
simple CNN architecture
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