






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Mircea DUMITRU , Ali MOHAMMAD-DJAFARI , Context Inverse

Abstract :The recent developments in chronobiology need a periodic components (PC) variation analysis for the signals expressing the biological rhythms. 

















 Télécharger le PDF 






 2MB taille
 1 téléchargements
 288 vues






 commentaire





 Report
























Estimating the periodic components of a biomedical signal through inverse problem modelling and Bayesian inference with sparsity enforcing prior Mircea



1 2 DUMITRU , 1



Ali



1 MOHAMMAD-DJAFARI ,



Laboratoire des Signaux et Systèmes (CNRS-SUPELEC-Univ. Paris–Sud) 2 Rythmes Biologiques et Cancers (INSERM-Univ. Paris–Sud)



34th International Workshop on Bayesian Inference and Maximum Entropy (MaxEnt2014) 21-26 September 2014, Amboise, France



Abstract : The recent developments in chronobiology need a periodic components (PC) variation analysis for the signals expressing the biological rhythms. A precise estimation of the periodic components vector is required. The classical approaches, based on FFT methods, are inefficient considering the particularities of the data (short length). In this poster we propose a new method, using the sparsity prior information (reduced number of non-zero values components). The considered law is the Student-t distribution, viewed as a marginal distribution of a Infinite Gaussian Scale Mixture (IGSM) defined via a hidden variable representing the inverse variances and modelled as a Gamma Distribution. The hyperparameters are modelled using the conjugate priors, i.e. using Inverse Gamma Distributions. The expression of the joint posterior law of the unknown periodic components vector, hidden variables and hyperparameters is obtained and then the unknowns are estimated via Joint Maximum A Posteriori (JMAP) and Posterior Mean (PM). For the PM estimator, the expression of the posterior law is approximated by a separable one, via the Bayesian Variational Approximation (BVA), using the Kullback-Leibler (KL) divergence. Finally we show some results on synthetic data in cancer treatment applications.



Context



Bayesian Approach & Hierarchical Model



 Goal : – Precise estimation of periodic components corresponding to short signals. – Application in chronobiology : precise estimation of a ∼24h period (circadian) for a signal recorded four days.  Classical methods – Fourier Transform based methods. – well known, well understood, fast (via FFT).  Drawbacks – Due to the fact that periods are not linear in the spectrum, lack of precision. – Application in chronobiology : For a four days signal, the closest picks in the spectrum for 24h corresponds to 19h and 32. – Via FT methods is not possible to distinguish a 23h of a 25h period.



 Hyperparameters Prior : In a full Bayesian approach we want to assign distributions also for the hyperparameters. Conjugate prior concept leads to a Inverse Gamma distribution assigned for both variances, v  and v f :



n ∈ {0, ..., N − 1}



m=0



– Noting g(tn) = g n and f (tn) = f n and defining the vectors f = [f 1, f 2, . . . , f n]T and g = [g 1, g 2, . . . , g n]T : gn '
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n ∈ {0, ..., N − 1}



g = Hf + 



Bayesian Approach & Hierarchical Model  Idea : Use the prior knowledge, i.e. sparsity to estimate f from an expression that contains the prior knowledge for f , translated via p(f ) and the likelihood translated via p(g|f ) through the Bayes Rule :
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ff α



(0) f β



and



(0)



= αf0 ,



 JMAP : – JMAP of all the unknowns f , z, v , v f on the basis of the available data, g defined as :



Results - synthetic data



= arg min L(f , z, v , v f ), (f , z , v  , v f )



 Periodic components vector and corresponding signal
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; q4(v f ) = IG v f
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p(g|f , v ) = N (g|Hf , v I)  Prior : – Certain classes of distributions (heavy-tailed, mixture models) are well known as good sparsity enforcing priors – We propose a Student-t distribution for enforcing sparsity. – Direct assignment of a Student-t distribution for p(f ) leads to a non-quadratic criterion when estimating. – The Student-t distribution can be expressed as an Infinite Gaussian Mixture via a hidden variable, z. (Hidden variable z is modelled as the inverse variance of f ) : (



p(f |z, v f ) = N (f |0, v f Z −1), Z = diag[z 1, z 2, . . . , z N ] QN p(z|αz , βz ) = j=1 G(z j |αzj , βzj )
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Theoretical and Reconstructed Signals
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 Estimated PC and reconstructed signal
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Noisy Signal



Theoretical and Estimated Amplitudes



g e ; q (z ) = G z |α f Σ g q1(f ) = N f |m, , β 2j j j zj zj 
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 Estimated PC and reconstructed signal



q q ln df dz dv  dv f p



– Minimization is done via alternate optimization – The choice of the exponential families for the priors and conjugate priors for hyperparameters leads to the conclusion that the approximated distributions remains in the same family : 
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 Noisy signal and the corresponding FFT spectrum



αf 0+1+ N2



 Posterior Mean : – Posterior distribution is not a separable distribution, analytical computation of PM is difficult. – For computing the PM we first approximate the posterior law p(f , z, v , v f |g) with a separable law q(f , z, v , v f |g) by minimizing of the Kullback Leibler divergence : ZZ
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Theoretical Amplitudes Amplitude



where L(f , z, v , v f ) = − ln (p(f , z, v , v f |g)) – Via alternate optimization with respect to unknowns result in :   e   f 



= βf0



 4 days signal corresponding to sparse PC vector
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– For all parameters of the distributions analytical expressions can be derived, leading to an iterative algorithm :
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where θ = (θ 1, θ 2) represents the hyperparameters (Full Bayesian, unsupervised).  Likelihood : Lack of prior information leads to a zero-mean Gaussian stationary noise variance model from which we deduce the likelihood :
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p(f , θ 1, θ 2|g) ∝ p(g|f , θ 1) p(f |θ 2) p(θ 1)p(θ 2)
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Estimation







!



(NIPL) :



f



 (c) Parameter Z (0) :



m=0



– Due to the potential modeling and measurement errors, the model will account for the errors and uncertainties :



(Bayesian) :



Amplitude



,







Amplitude



f (pm)e



2πj p1m tn



ff  (b) Parameters α
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 Model : – The proposed method for improving the precision consists in formulating the problem as an inverse problem. – The Inverse Fourier Transform establish a linear relation between the known data g and the periodic components amplitudes vector f :



f  (a) Parameters α
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Inverse Problem Approach
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Conclusions  The proposed method is able to accurately estimate the periodic components for short sparse signals.  For such signals, the proposed method is superior to the classical FFT method, being able to provide information about any wanted point in the periodic component vector.  However, a better understanding of the impact of initialization and convergence of the algorithm is needed in order to consider the validation of the method complete.  The proposed method provides informations about the variances.



Perspectives  Study the impact of each hyperparameter used in the initialization procedure for the behaviour of proposed algorithm.  Apply the proposed method on real data.  Adapt the proposed method for the multivariate case.  Consider other priors for enforcing sparsity.



























des documents recommandant







[image: alt]





Linear Inverse Problems - Ali Mohammad-Djafari 

1 Introduction and some examples. 3. 1.1 Some ... 4.1 Â£ ikelihood76 unction andÂ¤Â§8Â£ solution . ..... The optimum solution is the stationnary point oâ„¢6Ë† â€žTâ€¡Ã§â„¢BWÃ€'Â¼â€š ..... is another quantity which can be usedâ€œ6 or the design oâ„¢6 










 


[image: alt]





Advanced Bayesian methods for inverse problems - Ali Mohammad 

Images: Space, Fourier and Wavelets representations. A. Mohammad-Djafari ..... Often needs sampling (hidden discrete variable). â–· Generate samples Î¸ using.










 


[image: alt]





Bayesian approach for inverse problems in optics - Ali Mohammad 

the data and fast inverse FT.6 But, when the data do not fill uniformly the Fourier ... imaging systems: a) X-ray tomography and NMR imaging, b) Diffraction tomography with ... mation, c) SAR and RADAR imaging, d) Eddy current tomography.










 


[image: alt]





Inverse problems in imaging science: from ... - Ali Mohammad-Djafari 

Nov 7, 2014 - Probability law: Discrete and continuous variables. â–· A quantity can be discrete or continuous ... Representation of signals and images.










 


[image: alt]





Inverse Problems: from Regularization to ... - Ali Mohammad-Djafari 

called Inverse problem. A. Mohammad-Djafari, Seminar 1: School of Mathematics and Computational Science, Sun Yat-sen University, Guangzhou, China 3/47 ...










 


[image: alt]





Bayesian approach to inverse problems: from ... - Ali Mohammad-Djafari 

f and the measurement system is called Forward problem. â–· Infering on ... Making an image using a camera, a microscope or a telescope. â–» f(x, y) real .... More specific and specialized priors, particularly through the ...... modeling of HR image 










 


[image: alt]





Bayesian Inference Tools for Inverse Problems - Ali Mohammad-Djafari 

optimization and the three possible approximation methods. Finally, the .... Without any other constraint than the normalization of q, an alternate optimization of.










 


[image: alt]





Bayesian inference framework for Inverse problems - Ali Mohammad 

http://djafari.free.fr http://publicationslist.org/djafari ...... CSI: Contrast Source Inversion, VBA: Variational Bayesian Approach,. MGI: Independent Gaussian mixture ...










 


[image: alt]





Bayesian Approach for Inverse Problems in Imaging - Ali Mohammad 

z(r) q(r). ' &. $. %. A family of Hierarchical Gauss-. Markov-Potts prior models p(f(r)|z(r) = k) = N(mk, vk), k = 1, Â·Â·Â· , K p(z) âˆ� exp{ âˆ’. âˆ‘ râˆˆR âˆ‘k Î±kÎ´(z(r) âˆ’ k). âˆ’ âˆ‘.










 


[image: alt]





Bayesian Inference Tools for Inverse Problem - Ali Mohammad-Djafari 

Signal deconvolution in Proteomic and molecular imaging ... micromotion target based on sparse signal representation,â€� EURASIP Journal on Advances in ...










 


[image: alt]





Inverse Problems in Computer Vision - Ali Mohammad-Djafari 

Multi channel data fusion and joint segmentation. â€“ Video movie segmentation with motion estimation ..... Introduction of a class label variable z(r) z(r) = k, k = 1 ...










 


[image: alt]





ConTEXt 

Sep 27, 2013 - This document is typeset using LuaTEX. TEX and AmSTEX are trademarks of the American Mathematical Society; MetaFont is a trade- mark of ...










 


[image: alt]





mircea eliade le prisonnier de lhistoire pdf 

Read Online Now mircea eliade le prisonnier de lhistoire Ebook PDF at our Library. Get mircea eliade le prisonnier de lhistoire PDF file for free from our online ...










 


[image: alt]





Rani RIZK* Jean Christophe FAUROUX* Mircea MUNTEANU 

TRANSILVANIA University of Brasov, Strength of Materials and Vibration Dept, ... intends to answer to the following questions: how does the stiffness of this type ...










 


[image: alt]





daniel dumitru darie manual reiki dbid 50uzx 












 


[image: alt]





Switch inverse 

... arriÃ¨re dans votre perceuse. RÃ©digÃ© par: Juan Endara. DeWalt DW997 Forward / Switch inverse Remplacement. Â© iFixit â€” CC BY-NC-SA. /Www.ifixit.com.










 


[image: alt]





Ali Allahi 

... gate & Gold dealers. PASSAGE SOROUSH melomaniacs corner ... themes are named according to their author's name - many ancient sheikh of the sect -.










 


[image: alt]





Introduction Context 

The flow chart covers only the progress of an actual experiment but ...... software. This option can be activated via the menu bar of the Introduction Screen. It is.










 


[image: alt]





Mircea Eliade, Simone Vierne, Jules Verne 

-La sÃ©paration (sÃ©paration de leur monde connu : Harry et 4 privet drive, frodo et le. Shire, Amos et Omain. -L'Ã©tablissement du lieu sacre. 2) La mort initiatique.










 


[image: alt]





FARES Ali .fr 

de suites et applications Ã  l'optimisation et aux systÃ¨mes diffÃ©rentiels). - Defense: ... Two sessions in English language (American Language Center) and military service, Lebanon. 2003- ... Word, Excel, GanttProject, PowerPoint, Latex/beamer,.










 


[image: alt]





Inverse Problems in Astrophysics 

signal decomposition in order to accelerate the convergence. ... Refs: Vonesch et al, 2007; Elad et al 2008; Wright et al., 2008; Nesterov, 2008 and Beck-Teboulle, 2009; ... IST can be seen as a generalization of projected gradient descent.










 


[image: alt]





Designing in Context 

skeleton part. âœ“ Modify the axis spacing between the Pillar and .... Select the desired geometry to make the constraint. 4. The two constrained components switch.










 


[image: alt]





Ali ASSIFAOUI's HomePage 

Jan 15, 1974 - electrochemical, acoustophorometric and dielectric measurements were employed ... temperatures below its glass transition using a Dielectric ...










 


[image: alt]





Ali Mohammad-Djafari 

imaging. 3D and 4D. Genomics. Telesurgery http://www.corticalstudios.nl/animation.html http://www.planmeca.com/index.php?lng=1&page=00301 ...










 














×
Report Mircea DUMITRU , Ali MOHAMMAD-DJAFARI , Context Inverse





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



