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Images taken through a window or plane of glass can often be 
obstructed by reflections shown below.

There are a variety of techniques and tools professional 
photographers can use to minimize these reflections, however 
these are often not readily available to the average user.  The goal 
of this project is to explore computational techniques of removing 
reflections.  I will evaluate three separate algorithms to determine 
the various advantages and disadvantages for each one.

Superimposed Image 
Decomposition (SID) [2]
Takes in a series of translated 
photos and exploits the relative 
motion between the reflected and 
transmitted layers to separate them.  

Sparse Blind Separation 
with Motions (SPBS-M) [1]
Takes in multiple images of a scene 
with variations in movement, 
intensities, and reflections.  Uses 
these images to estimate the motion 
of each layer and the mixing 
coefficient of each image.  

Ghosting Cues [3]
Takes in a single image input and 
searches for “ghosting” effects – 
multiple reflections from the window 
in the captured image.
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The algorithm using ghosting cues struggled to separate the 
reflection layer from the transmission layer because it only 
received a single image as input.  It works best with reflections 
from double-plane windows and even then still requires fine-tuning 
of the parameters to produce a good separation.  SPBS-M 
produces the best separation with few ( < 4) static images as 
shown in the third result.  However, when there is significant 
movement in the reflections as shown in the 2nd example, the 
outputs get blurred and the separation is no longer as clean.  SID 
performs very well even with high reflection change, and it is the 
fastest of the three.  However, it struggles with few input images.
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