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Halftoning
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Inverse halftoning

See-through inverse halftoning and generative adversarial testing of image formation model
Workshop on Machine Learning – Assisted Image Formation, Nice July 10-12, 2019



4

Optical inverse halftoning
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Optical set-up
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𝑧 = 0 𝒛S𝑜𝑚𝑒 𝑑𝑜𝑡𝑠 𝑎𝑟𝑒
𝑠𝑡𝑖𝑙𝑙 𝑣𝑖𝑠𝑖𝑏𝑙𝑒!

The d𝑜𝑡𝑠 𝑎𝑟𝑒 no
more 𝑣𝑖𝑠𝑖𝑏𝑙𝑒!

The image 
𝑎𝑝𝑝𝑒𝑎𝑟𝑠 𝑏𝑙𝑢𝑟𝑟𝑒𝑑!
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Image model of a single interface

 𝐼 𝑥 = 𝑁 𝒙, . ℎ ∗ 𝐼 (𝑥)
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No volumic diffusion

 𝐼 = 𝑜𝑢𝑡[𝑖𝑛 𝐼 ]  𝑖𝑛 𝐼
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With volumic diffusion

𝑝 𝐼 = 𝑁. (𝑔 ∗ 𝐵𝑝 .𝑜𝑢𝑡[𝑖𝑛 𝐼 ] + 1 − 𝑔 ∗ 𝐵𝑝 .𝑖𝑛 𝐼 )

where 𝐵𝑝~ 𝐵𝑒𝑟(𝑝)

See-through inverse halftoning and generative adversarial testing of image formation model
Workshop on Machine Learning – Assisted Image Formation, Nice July 10-12, 2019



11

A set of physical image models \ classes 
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translucency
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SSIM?

𝑆𝑆𝐼𝑀 𝑥, 𝑦 =
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Let us consider the question of model assessment
jointly with modeling
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A data-driven model, G[I]

~
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… and an expert network D
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synthesized?
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.. in a compet for « machine training »
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Loss function

𝑙𝑜𝑠𝑠𝑝𝑒𝑟𝑐𝑒𝑝𝑡𝑢𝑎𝑙 = 𝑙𝑜𝑠𝑠𝑐𝑜𝑛𝑡𝑒𝑛𝑡 + 𝑙𝑜𝑠𝑠𝑎𝑑𝑣𝑒𝑟𝑠𝑎𝑟𝑖𝑎𝑙
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Data and GAN architecture

• 1000 images extracted from VOC2012 database

resized to 256x256 and error diffusion halftoned

• 650 images for training, 100 for validation and 250 for testing

• GAN architecture derived from SRGAN
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Roadmap of the small experiment (simulation)
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Results
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Pre-conclusion

• A physical model and a generative adversarial methodology for 
testing it have been suggested

• The obtained hierarchy between the model and its approximations 
looks good

• The closest instance remains beyond the generative image model650 
images: a Panda effect?

• Other metrics as EMD could be tested.
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Thank you for your attention!
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