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MULTISCALE MOTION ESTIMATION BASED ON A POTTS-MARKOV, BAYESIAN, SEGMENTATION SCHEME Brault P.1 , Mohammad-Djafari A.2 (1) Fundamental Electronics Institute, France (2) Laboratory of Signals and Systems, France (e-mail: [email protected], http://braultp.free.fr) Abstract In a video scene, motion estimation (ME) can be studied on a dense field (optical flow) or on image structures or regions. Image structures can be deduced from the motion itself or formerly deduced by a segmentation. A scheme of ME, funded on a Bayesian segmentation using a Potts-Markov model, has lead to a ”region-matching” ME scheme [1]. Bayesian segmentation has been operated, with the same model, in the wavelet domain and has shown an interesting gain in segmentation speed [2]. In the present work we have synthesized both approaches to demonstrate a new scheme of region-matching ME which uses the hierarchical property of the multiscale segmentation scheme. A bottom-top ME is built from the hierarchical segmentation in the wavelet domain. We show that a hierarchical, region-based, ME, can provide an interesting approach w.r.t. the necessity of ME robustness as well as its scalability and its progressivity, in an object (or region) -based compression scheme. This approach is compared with recent developments like the “structure from motion” (SfM) in [3], based on Bayesian inference and sequential Monte Carlo methods, and the “trace model” for object (face) detection and tracking in [4]. References: [1] Brault P. and Mohammad-Djafari A., Bayesian Segmentation of Video Sequences Using a Markov-Potts Model, WSEAS Transactions on Mathematics, Vol.3 (1), pp 276–282, 2004. [2] Brault P. and Mohammad-Djafari A., Unsupervised Bayesian Wavelet Domain Segmentation Using a Potts-Markov Random Field Modeling, Journal of Electronic Imaging, Vol 14(4), 2004. [3] Qian G. and Chellappa R., Bayesian Algorithms for Simultaneous Structure from Motion Estimation of Multiple Independently Moving Objects, IEEE Transactions on Im. Proc., vol. 14, Jan. 2005. [4] Gangaputra S. and Geman D., The Trace Model for Object Detection and Tracking, to appear in lecture notes on Computer Science, 2006. Key Words: Motion Estimation, Orthogonal Wavelets, Potts-Markov Field, Bayesian Segmentation
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