
 
Abstract 

 
Over the last two decades, digital imaging applications have evolved from a niche application into a 
huge commercial enterprise; and along the way, model-based imaging techniques have evolved into a 
core set of theoretical tools that form a major component of the field’s theoretical foundation. The 
primary goal in model-based techniques is to construct a model of the image and the imaging system, 
and then to use this framework to infer information that is not directly available. This unifying 
framework can be used to solve a wide array of imaging problems ranging from image segmentation 
and analysis to image reconstruction and representation.  
We present examples in applications ranging from medical to desktop imaging, and show how in each 
case model-based methods can be used to substantially improve quality or reduce cost of the imaging 
system. In the field of desktop imaging, we show how model-based methods have been used to 
increase resolution of images, efficiently store documents, and correct image distortion in low-cost 
imaging systems. At the other end of the cost spectrum, we give examples of how model-based 
methods have the potential to dramatically increase the quality of medical computed tomography (CT) 
images, while simultaneously reducing dosage. Finally, we conclude by presenting some emerging 
analytical methods in the use of sparse techniques for the modeling and analysis of images, and show 
how these methods can improve model accuracy and/or dramatically reduce computation and 
storage. 
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