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Sea-thru
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Derya Akkaynak Tali Treibitz

A physics-based computer vision method

for

color reconstruction of underwater images
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Sea-thru: CVPR 2019
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Sea-thru: CVPR 2019 + CVPR 2018
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Light Attenuation in Air vs Water
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Sea-thru: CVPR 2019 + CVPR 2018 + CVPR 2017
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Sea-thru works for video too!
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https://youtu.be/oSrBMX8e6yo
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Why does Sea-thru work?

• It has range as input (RGB-D method)
• Does NOT need a color chart (more later)
• Does NOT need knowledge of optical water type
• Does NOT require forward-facing imaging

• First method to use the Akkaynak-Treibitz image formation model  (“revised” model)
• Derived for the ocean, physically accurate
• Rigorously tested & validated underwater
• Different coefficients for attenuation and backscatter
• Attenuation coefficient NOT a constant per scene
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Image Formation
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Image Formation
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OLD (ATMOSPHERIC) Image Formation Model
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OLD (ATMOSPHERIC) Image Formation Model
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Akkaynak-Treibitz Image Formation Model
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Old Model
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Akkaynak-Treibitz Image Formation Model
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Not just for water!
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Not just for water!
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A calibrated experiment
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Backscatter is a function of range (z)

range z(m)

Why one color chart is not enough
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Attenuation coefficient is a
function of range (z)

range z(m)
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But we rarely have color charts in the scene!
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Sea-thru in a nutshell
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Thank you!

Derya’s website

deryaakkaynak.com/sea-thru

Tali’s website

http://csms.haifa.ac.il/profiles/tTreibitz/

Papers & data

http://csms.haifa.ac.il/profiles/tTreibitz/datas
ets/sea_thru/index.html

3D models

https://sketchfab.com/Marine_Imaging_Lab
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http://csms.haifa.ac.il/profiles/tTreibitz/
https://sketchfab.com/Marine_Imaging_Lab

