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Nyquist Sampling 

    • Nyquist sampling   an "ideal" image,  no 

frequencies are missed.  

• Superresolution = scaling + interpolation 
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Recalling Nyquist 
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Superresolution 

• Sub-Nyquist sampling  aliasing  high 

frequencies are lost or modified 

• Superresolution can recover aliased data 
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Traditional superresolution  

sub-Nyquist sampling 
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sub-pixel shift 

pixel interpolation   

  superresolution 

Traditional superresolution 
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Realistic Superresolution 

Deconvolution 
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Convolution 
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original image 
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Realistic superresolution 

• Acquisition model:  

+ Noise 

+ Blur 

+ Shift 

+ Downsampling 

 

• Reconstruction method:  

+ Multichannel blind deconvolution 

+ Shift compensation 

+ Resolution enhancement 
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Superresolution & Blind Deconv. 

• Acquisition model 

 

• Optimization problem 

Data 
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Superresolved  image (2x) 

Optical zoom (ground truth) 

rough registration 

Superresolution 
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Space-variant Case 
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Space-variant Case 

• Video with local motion 

• Masking 

 

• Slowly changing PSFs and/or 

misregistered images 

• Patch-wise approach 
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Camera-motion Blur 
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Space-variant Superresolution 
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Close-up 

Input LR 

Space-variant 

Reconstruction 

Original 

Space-invariant 

Reconstruction 



Infrared video super-resolution 

• Handheld IR camera 

– 160 x 120, 9 fps 

 

• Real-time super-resolution 

– with factor 2 (320 x 240) 

– computed directly inside  

 the camera using DSP 
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“Blind” Deconvolution on Smartphones 

Using accelerometers and/or gyroscopes  

Rotation and translation of the phone 







Wiener Filtering on Android Smartphones 



Wiener Filtering on Android Smartphones 
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Wiener Filtering on Android Smartphones 
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Regularization Terms 
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Incorporating a between-image shift 



Alternating Minimization 

 

 

• u-step 

 

 

• h-step 
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Variable Splitting 

 

 

• u-step 

 

 

• h-step 
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Augmented Lagrangian Method 

 

 

• u-step 

 

 

• h-step 
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Wiener Filtering in Android Smartphones 


