


Abstract
The natural immune system offers many interesting mechanisms, which inspired the design of Artificial Immune Systems (AIS). These are successfully exploited to solve various artificial intelligence problems. Recently, many researchers took a special interest in the use of the Artificial Immune Recognition System (AIRS), which is known as being a supervised learning classifier adapted to pattern recognition issues. Based on this bio-inspired classifier, the present Thesis presents novel ideas to resolve off-line handwritten signature verification and identification tasks. 
· The first idea concerns the verification task, in which AIRS is assessed with various descriptors that extract texture, gradient and topological characteristics. AIRS training develops new representative data that are subsequently used to recognize unknown samples through a k Nearest Neighbor (kNN) classification. Experiments showed very promising results in spite of a tough and heavy learning of AIRS.
· The second idea comes to overcome and go beyond the AIRS limitations to achieve a more robust verification. Precisely, the kNN classification is substituted by a Support Vector (SV) decision, yielding the AIRSV classifier. Experiments reveal a significant improvement in the results while allowing a more flexible learning process.
· The third idea tackles the identification task by proposing a novel open implementation that transforms an N-class identification problem to a 2-class problem using a dissimilarity framework. Experiments showed that AIRS performs well in the identification task, especially with a large number of users.
Experiments of this Thesis are carried out on four datasets: CEDAR, MCYT-75, GPDS-300 and GPDS-4000.
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