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Abstract

Dezvoltarea tehnologica din ultimii ani, precum si numarul din ce in ce mai mare de misiuni spatiale care ofera produse cu rezolutie foarte mare si de o calitate foarte ridicata, deschid noi directii si perspective in ceea ce priveste intelegerea si manipularea imaginilor de teledetectie. Arhivele de imagini de teledetectie devin comparabile cu arhivele de date multimedia, atat in ceea ce priveste complexitatea continutului cat si in ceea ce priveste scalabilitatea, ducand la o necesitate crescuta de dezvoltare a unor sisteme inteligente de Extragere si Regasire de Informatii, precum si a unor tehnici si metode de Data Mining prin care datele sa devina accesibile utilizatorilor in timp real sau cvasi-real. Se pune astfel problema maparii datelor in informatie si mai mult decat atat, de a retine acele informatii care sunt relevante pentru o aplicatie specifica. Aceasta lucrare are ca obiectiv analiza imaginilor de teledetectie achizitionate cu senzori Radar cu Apertura Sintetica, de rezolutie foarte mare (1 metru), cu continut urban (HR SAR). Avand in vedere modul coerent de formare a imaginii, precum si efectele specifice care apar in acest tip de produse, interpretarea datelor poate fi mai dificila decat aceea a imaginilor optice. Tinand cont de volumul urias de date care trebuie manipulat, interpretarile vizuale sau manuale trebuie inlocuite cu metode automate, pentru care se pot defini masuri de calitate. Prin urmare, in aceasta teza se defineste o reprezentare semantica de nivel inalt, care sa permita utilizatorilor identificarea si indexarea de structuri si obiecte in datele HR SAR si care sa ofere un grad sporit de generalitate si adaptabilitate. Pornind de la caracteristicile de formare ale imaginilor SAR si avandu-se in vedere efectele de modulatie care apar in cadrul acestor sisteme, lucrarea propune extragerea de informatii nu doar din reprezentarea in amplitudine a datelor complexe SAR ci din intregul semnal (amplitudine si faza), un accent deosebit fiind pus pe reprezentarea spectrala a acestuia. Datele sunt tratate ca procese aleatoare complexe, pentru care sunt analizate caracteristicile statistice specifice, iar informatia continuta in spectru este modelata si „codata” in trei categorii de descriptori complementari: descriptori informationali de complexitate, descriptori spectrali si estimati spectrali ierarhizati. Performantele descriptorilor sunt evaluate cantitativ si calitativ pe baze de date consistente, cu variabilitate mare de structuri, in vederea validarii generalitatii si adaptabilitatii descriptorilor. 

The recent technological developments together with the increasing number of satellite missions offering high resolution high quality products have opened new directions and perspectives for the understanding and management of Remote Sensing Data. Earth Observation archives are becoming comparable to multimedia archives, not only in terms of content complexity but also in matters of scale. This fact leads to an increasing necessity for the development of intelligent information extraction and retrieval systems and Data Mining methods that can allow real- or cvasi-real-time data access for users. Therefore it becomes necessary to find new means of mapping data into information and moreover to retain the information that is relevant for a given application. This thesis has as main objective the analysis of remote sensing images acquired with Synthetic Aperture Radar systems with very high resolution (1 meter) on urban sites (HR SAR). taking into consideration the coherent image formation mode, as well as the specific geometrical and radiometric effects inherent to these products, data interpretation becomes more difficult than the case of optical images. Taking  into account the huge volume of data that need to be handled, visual and manual inspections and analyses become obsolete and must be replaced by automatic methods for which relevant quality metrics can be defined. Therefore, in this thesis we define an adaptable  high level semantic representation of the data that allows for the identification and indexing of different structures and objects in HR SAR images. Starting from the characteristics of the SAR image formation process and considering the modulation effects that affect these systems, the thesis proposes the extraction of information not only from the amplitude representation of the SAR data, but from the full complex signal (amplitude and phase), a strong emphasis being put on the spectral representation of the signal. We model the data as complex random processes for which the specific statistical characteristics are analyzed and the information contained in the spectrum is modelled and coded into three categories of complementary descriptors: informational descriptors of spectrum complexity, spectral descriptors and hierarchical spectrum estimates. The performance of the proposed descriptors are quantitatively and qualitatively assessed on consistent databases with high variability of structures, in order to validate their generality and adaptability. 

