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Polarization of Light
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▪ Surface orientation
▪ Material properties
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Polarimetric Imaging for Perception

Goal: Explore the potential improvement of perception tasks, when 
using an RGBP camera.
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RGBP Dataset – Data Collection

• Setup built in-house.

• Full calibration: camera – lidar – [GPS + inertial system].
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RGBP Dataset

• 12K samples: RGB, AoLP, DoLP, lidar and pose.

• 8K images with free space annotated.

• Noon-time to avoid heading dependency.
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Free Space Estimation

• Adapted SNE-RoadSeg network [1]. Removed normals estimation.

• Polarization features added: sin 2 ∙ 𝐴𝑜𝐿𝑃 , 𝑐𝑜𝑠 2 ∙ 𝐴𝑜𝐿𝑃 , 2 ∙ 𝐷𝑜𝐿𝑃 − 1 .
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[1] Fan, Rui, et al. "Sne-roadseg: Incorporating surface normal information into semantic segmentation for accurate freespace detection." 
ECCV, 2020.



Depth Estimation

• Adapted self-supervised monodepth v2 [2].

• Polarization features added: sin 2 ∙ 𝐴𝑜𝐿𝑃 , 𝑐𝑜𝑠 2 ∙ 𝐴𝑜𝐿𝑃 , 2 ∙ 𝐷𝑜𝐿𝑃 − 1 .
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[2] Godard, Clément, et al. "Digging into self-supervised monocular depth estimation." ICCV,  2019.



Results – Free Space

RGBP outperformed RGB.
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Results – Free Space

RGBP outperformed RGB.
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Results – Depth Estimation

RGBP and RGBP pre-trained on RGB  (pt-RGBP) outperformed RGB.
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Results – Depth Estimation

RGBP and RGBP pre-trained on RGB  (pt-RGBP) outperformed RGB.
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Conclusions

• New polarimetric dataset released for perception tasks.

• Polarization data improved free space and depth estimation systems.

• Minimal architectural changes needed for quantitative improvement.
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Thanks!

14

RGB AoLP DoLP Lidar

Download the dataset!

https://michaelbaltaxe.github.io/polarimetric_perception
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