MOLECULAR IMAGING, COMPLEX STATISTICAL AND STOCHASTIC MODELS AND FUTURE MATHEMATICAL CHALLENGES
IMAGERIE MOLECULAIRE, MODELES STATISTIQUES ET STOCHASTIQUES COMPLEXES ET DEFIS MATHEMATIQUES DU FUTUR
Aboubakar Maïtournam
maitour1@yahoo.com
Département de mathématiques et informatique

Université Abdou Moumouni Dioffo de Niamey

BP 10662, Niamey, Niger
Key words: Bicubic splines, Pearson system of densities, autoregressive unilateral process, Molecular imaging, data analysis, future mathematical challenges, sample size, stopping times.

Image processing probably will be at the core of future mathematical challenges raised by current large-scale generation of data in Genomics, Epidemiology, Biometry, Tracking, and so on. Indeed image processing has already led to the development of new mathematical fields as Mathematical Morphology, Multifractal analysis, Wavelets; at the junction of set theory, geometry, analysis, probabilities, statistics, topology and computer sciences. 
Image processing and consequently future data analysis challenges will necessitate new unification theories and methods, reconciliation within mathematical world between various fields, and interaction between disciplines.

First we present statistical models used for detecting simple and small features in Classical Anatomical Imaging. These models rely on noise modeling in a frequentist fashion (Pearson system of densities) or by means of autoregressive unilateral stochastic processes; after a suitable approximation of image with bi-cubic splines functions. We illustrate the generality of these models with examples related to cancer prevention, to localization of future organs in embryo, and to counting of objects in complex biological images. 
However Classical Anatomical Imaging has several limitations. In order to increase the accuracy of Classical Anatomical Imaging, the multidisciplinary field of Molecular Imaging has emerged.

So we sketch in our point of view the quantitative challenges and future research directions, raised by Molecular Imaging in statistical design of clinical trials phase III, and personalized medicine. The multiple testing issue, the curse of dimensionality, sample size calculation methods, spatial and classical stochastic processes (stopping times), will play a major role in a complex fashion. So new mathematics will be required in order to deal with the high level of complexity of that task.



