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Abstract

The approach that we used in different real-time and image processing applications is a codesign approach based on an algorithm-architecture adequacy methodology. This one consists in simultaneously studying the algorithmic and architectural aspects by taking into account the constraints (in terms of resources, response time) while aiming at optimizing the implementation and reducing development time. Within this presentation we will give an overview of our different contributions on parallel and dedicated architectures for real-time image processing: 

· The Network-On-Chip (NoC) adapted for a System-On-Chip (SoC) dedicated to image applications. This NoC can manage several pixel streams in parallel by adapting dynamically the datapath between processing elements and memories. This NoC is based on router architecture, with a dynamically adaptable internal data path which allows handling of multiple parallel pixel streams. 
· The extension of a formal methodology named AAA (Algorithm Architecture Adequacy). We are interested in the extension of the AAA design methodology for reconfigurable circuit in order to introduce a new optimization heuristics. Based on the AAA methodology and its associated software tool SynDex-IC, we explore and generate various Neural Network implementations while minimizing FPGA resources and the design time. We also study optimization of FPGA circuit implementation of 3D medical image reconstruction based upon marching cubes algorithm.
· The parallel programming model of novel 2D/3D operators based upon discrete topology and/or mathematical morphology. We proposed a common strategy for the parallelization of different topological operators on multi-core CPUs shared memory machines and the parallel programming on multi-core GPUs of different applications: tone mapping operator for the real time driving simulator, 3D image compression algorithm for a multiview auto-stereoscopic 3D display.
