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The path to a white-box network

1. joint three restoration tasks
2. light-weight architecture
3. transparent CNN

Blurred image

Ringing

CFA pattern



Intrinsic camera blur

Original image

Blurred image

Degraded data by blur, 
CFA pattern and noise

Image degradation model



Model-based solution

Optimization problem with total 
variation regularization

Using ADMM leads to an 
iterative solution

IWFT: Sroubek 2019



Model-based solution

Initial restoration

only filtering and 
element-wise operations 

Optimization problem with total 
variation regularization



Filters are improved by learning

Initial Learned

Raw Demosaicked Initial Model-based D3Net Ground-truth

D3Net is inspired by model-based 
optimization algorithm
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Joint vs. sequential approach

Real data



Conclusion

1. joint three restoration tasks

2. light-weight architecture

3. transparent CNN

Demosaicking Deblurring Deringing
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