Abstract
This thesis work investigates the use of multifrequency PolSAR data for crops and urban area image classification. As a prior step, powers rates are investigated using the incoherent model-based polarimetric target decompositions, then supervised and unsupervised classifiers have been explored using coherency matrix, decomposition models and texture features for monofrequency and multifrequency PolSAR data types.
[bookmark: _GoBack]For incoherent polarimetric target decompositions, three model-based methods (Yamaguchi, Freeman-Durden, and Van Zyl) were analyzed according to canonical scattering mechanisms powers rates, namely volume, double-bounce and surface powers and using the coherency matrix corrected from the orientation angle effect. The double bounce power arises after deorientation step. Accordingly, a special attention has been given to urban area detection which is a challenging task, because of orientation angle problem that occurs in the oriented building around the radar line of sight. As a contribution a novel and accurate method was proposed based on the covariance matrix coefficients computed in the circular polarization basis. This method outperforms the published methods accuracies tested on the same site.
From another part, two unsupervised classifiers, the Gaussian Mixture Model, and the H/α wishart maximum likelihood and four supervised classifiers: Wishart maximum likelihood, Artificial neural networks, support vector machine, and random forest have been explored. Supervised classifiers results indicated that random forest is the best among all the studied classifiers and for all classes, and we used this later to assess the impact of multifrequency on classification results.
After all the tests and evaluations using random forest classifier with decompositions and texture features we concluded, that according to classification accuracies for C, L and P bands, no feature, either from decomposition or texture is well suited for all themes related to different scattering types. Each feature may fit better with a given class. The C band is well suited for urban, whereas L band is well suited for crops classes. Adding L or P band to C band in basic classes classification or adding C or P band to L band in crops classification does not improve much the classification results, whereas combining all frequencies increases the rate of the classification. The test images used in this work are acquired in a fully polarimetric mode with C, L and P bands.
