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A digital image (I) can be modeled as a mixture of two 
components: illumination (L) and reflectance (R), as in the 
equation below:
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As an alternative approach, this work investigates the 
cancelation of unwanted illumination effects using signal 
separation techniques, such as Independent Component 
Analysis (ICA). 

Illustration of the ICA technique applied to the Cocktail Party Problem. 
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The Independent Component Analysis (ICA) is applied to the 
separation of statistically independent non-Gaussian signals, 
mixed by linear, invariant, and memoryless systems. The 
FastICA is an ICA algorithm that estimates a demixing matrix 
W such that the components of the resulting output vector 
are as statistically independent as possible. Synthetic 
images, simulating the illumination and reflectance 
components of a scene, were mixed with additive operations 
and the FastICA algorithm was used in the separation of this 
mixtures.

Preliminary results suggest that it is possible to achieve the 
proposed objective. Current efforts are in modeling the real 
illumination and reflectance interaction as additive 
mixtures. Often the illumination and reflectance mixture is 
space variant and separation techniques for that case are 
being studied. The general objective of this research is to evaluate the 

performance of ICA algorithms in the separation of the 
illumination and reflectance.  

I = RL
In many applications, it may be desired to cancel effects 
caused by uneven illumination. The literature shows that 
this problem is commonly addressed by fusing image signals.

Illumination correction with Multi-Exposure Fusion

Simulation of uneven illumination on a scene. The original components were 
estimated with FastICA algorithm.
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