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Deep machine learning 
applied to moving image restoration
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Summary

• computers 

• artificial intelligence (AI) 

• training 

• lessons learned
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Computers
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In the beginning was fun …

1975 

• programming on mainframe 

1979 

• building and programming own computers 

1983 

• first explorations of machine learning at 
EPFL
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… then I fell under the spell …

1998 

• Anil Kokaram: Motion Picture Restoration 

• Kris Kolodziejski (1957–2012) and his 
Digital Film Lab, København 

2001 

• “Diamant” film restoration software 

• “Preserve Then Show” conference in 
København
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… and finally came profit

2004 

• AV Preservation by reto.ch 

2014 

• late summer school “Beyond Black and 
White: Additive Colour Systems” 

2017 

• machine learning applied to restoration
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AI

source: Wikipedia
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Definitions

➔ please follow other presentations ;-)
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Requirements

• ability to learn 

• ability to deal with uncertainties and 
probabilities 

• ability for humans to intervene and correct 
machine errors
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Training

source: Wikipedia
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source: The Reel Thing
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Deep machine learning

• organise data in multidimensional arrays 

• operations can be expressed in terms of 
matrix multiplication and Kronecker product 

• require a lot of GPU computing power
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Data-based decision making

• detected anomalies are fixed via 
reinforcement learning
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source: github.com/AcademySoftwareFoundation/openfx
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source: github.com/AcademySoftwareFoundation/openfx
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Lessons learned

source: Wikipedia
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Pros

• improves computer performance 

• opens new human-machine interactions 

• processes information faster than humans

17

Cons

• implementation costs are high 

• software development is expensive and the 
necessary development resources are scarce 

• skilled programmers almost inexistent
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Conclusions

• Without using this technology, we would 
never have been able to realise certain of 
our projects. 

• It was a lot of work … 

• … and there was a lot of fun!
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