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Getting closer to reality in modeling image capture devices is crucial for improving the image quality beyond
the limits of image restoration algorithms as we know them today. There is currently an increased interest

in modeling distortions and noise coming from real capture devices (Poisson noise, internal nonlinearities,
space variant point spread functions due to non ideal optics, chromatic aberrations, etc.). While these effects
are often not considered in the restoration algorithms, their impact on the resulting image quality is huge in
practice. For example, different nonlinearities (both intrinsic to the imaging device and induced ones, e.g.,

to make the noise signal independent) can invalidate typically assumed noise models and can also devastate
deblurring. Joint modeling of digital and nondigital components (like optics and sensors) or various sources
of image distortions (such as color filter array, blur, and noise) will likely yield improvements over the
traditional approach to treat them separately.

We are aware that this is a very ambitious goal and that the current state-of-the-art does not have (complete)
answers to these problems yet. The goal of this special issue is to put together some of the most recent
developments in the field, creating in this way a clearer picture of the current status and generating new
ideas for further progress. The scope is open to different imaging technologies, including medical imaging
(MR, PET, SPECT, etc.) and microscopy imaging. While emphasizing real capture models, we encourage
submissions that deal with general issues appearing in many realistic situations rather than focusing on very
particular technical details. Potential topics include, but are not limited to:

» Realistic noise modeling in digital cameras

» Noise estimation from a single image

» Poisson noise removal

» Estimation of the Point Spread Function (PSF)

» Correction of optical distortions

» Statistical modeling of the imaging chain

» Joint denoising, demosaicing, and deblurring

» Radiometric calibration of digital camera images

» Realistic capture models for restoration of medical images (MRI, PET, SPECT, etc.)
» Restoration of microscopic images
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