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Multivariate coherence decomposition: a simulation study Zhang Junpeng, student Member, IEEE, Yao Dezhong, Cui Yuan, and Yong Liujun 



Abstract—This paper presented a method, termed MVCCDFD (Multivariate coherence decomposition), for mapping coherent brain sources at given frequencies. By calculating averaged coherence over all pairs of channels, we can know at which frequencies there are strong coherence. And then, by utilizing MVCCDFD to corresponding frequencies we can get the 2D distributions of coherent sources at given frequencies. Computer Simulation shows that this method can identify the coherent brain sources at different frequencies.



I. INTRODUCTION



T



HE mechanism of functional interactions between different cortical areas of human brain is an important problem for the brain cognitive research and the neuroscience. Current techniques for localizing active cortical areas are fMRI, PET, and ECD (equivalent current dipole) modeling of MEG and EEG. Although fMRI and PET have high spatial resolutions, only an EEG/MEG analysis has enough timing precision to be able to observe the expected transient formation of neuronal assemblies.Current commonly applied methods to extract information on interactions between different brain regions from EEG/MEG rely on the analysis of raw sensors signals. Standard methods include Coherence analysis[1,2]and event-related synchronization/desynchronization[3]. In this paper we main discuss coherence analysis. Until now, coherence analysis have been constrained to the bivariate case, while the examination of empirical multivariate EEG recordings was accomplished by the simple repeated application of bivariate coherence analysis. For instance, Grasman et al.[4] tested for significant increases in the strength of coherence between lateral temporal located sensors. The scalp EEG recordings are obtained in a visual selective attention task. The result is displayed as colored lines between the sites in a schematic map of the scalp. This method gives detailed information on the topographic structure of interrelations, but it has at least two drawbacks: The visualization can get incomprehensible if a large number of lines has to drawn and this analysis in itself gives no information on a common integrating structure that may be present in the data. In this paper, motivated by Allefeld’s work[5], we further develop an method to multivariate coherence analysis that Manuscript received May 1, 2005. This work is supported by NSFC No.90208003 and the 973 project No.2003CB716106. Yao Dezhong is with Life school , the University of Electronic Science and Technology of China, 610054, Chengdu China.(corresponding author phone/fax: 86-28-83201018; e-mail: [email protected]). Zhang Junpeng, Cui Yuan and Yong Liujun are with Department of Computer Science, Chengdu Medical College, Chengdu China, 610083(e-mail: [email protected])



0-7803-8740-6/05/$20.00 ©2005 IEEE.



tries to combine the global with the topographically detailed perspective. II. METHODS The coherence of two series x and y is defined as



cohxy (Z )



| Pxy(Z ) | 2 Pxx(Z ) Pyy(Z )



(1)



Where Sxx(Ȧ) and Syy(Ȧ) are auto-power spectral densities(PSDs) of X and Y, respectively, and Sxy(Ȧ) is their cross-power spectrum. The coherence , in fact, is normalized cross-spectrum. Coherence is bounded between 0 and 1, where Coh(Ȧ) =1 indicates a perfect linear relation between x and y at frequency f. It is commonly taken as a measure that quantifies the functional coupling between cortical areas based on signals from sensors covering different brain areas. Suppose there are N signals (such as scalp EEG recordings) and unknown relations between any two of them. In order to discern the strength of coherence between them, we calculate the coherence matrix as [Cohij] i,j=1,2, 3,…, N. The coherence is a coefficient correlation (squared) expressed as a function ofȦ. In our previous work , we present a methods, termed as MVCCD(MultiVariate Coefficient Correlations Decompositions)[6], to mapping correlated brain activities in time domain, whose principle is that by decomposing the cc matrix obtained by calculating the Coefficient Correlations between any two channels of EEG recordings into individual correlation index and then. Since the coherence is a coefficient correlation(squared), we can extend MVCCD into frequency domain and name it as MVCCDFD. III. SIMULATIONS A .simulation specification The head is modeled as a 4 concentric sphere model in this model, the radii of the 4 spherical surfaces of brain, SCF, skull and scalp is 7.9cm, 8.1cm, 8.5cm and 8.8cm, respectively. And the conductivities are 0.461 A (V m)-1, 1.39 A (V m)-1, 0.0058 A (V m)-1 and 0.461 A (V m)-1, respectively. Suppose that there are three radial dipoles (Q =3) in the volume conductor model, the locations of which in Cartesian coordinates are respectively (x, y, z) =˄0.0688, -0. 2116, 0. 9749˅φ6.5cm, (-0.1341, 0.4126, 0.9010)φ6.5cm, ˄ -0.4126 ˈ -0.1341 ˈ 0.9010 ˅ φ 6.5cm. The simulated waveform of the first dipole S1 is a sinusoidal oscillation at frequency of 10Hz, the second at frequency of 20Hz, and the third are composed of the sum of S1 and S2. The simulated scalp EEG recordings are obtained by forward problem algorithm and 5% gauss noise is added to simulate real scalp



Fig. 1. The average coherence spectrum. The axis X is frequency(Hz) and the Y averaged coherence over 2/(N(N-1)) pairs of electrodes. N equals the the number of the channels.



f= 20Hz



Fig. 2. The left show the 2D distribution of the 3 radial dipoles. The middle is obtained by MVCCDFD at about 10Hz and the right at about 20Hz. It is obvious that the MVCCDFD is able to identify where the sources are and which frequency band the sources at.



EEG. We expect, by MVCCDFD, to map their spatial distribution and to identify which frequency band they are at, respectively. B. simulation result Let Xij denote the simulated EEG recordings measured at the ith channel at time j, and then, the coefficient correlation between channel i and channel j is expressed as



Ri j (W )



N 1 xi (t ) x j (t  W ) ¦ N  t 1 t 1



(1)



and coherence between I and I is the Fourier transform of Rij (3) cohij (Z ) FFT [ Rij (W )] the averaged coherence between all pairs of the channels can be obtained by equation (4) coh
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From the fig. 1. , we can conclude that , in the mean sense, there are strong coherence at 10Hz and 20Hz. So, we implement MVCCDFD at those two frequencies. The simulation result is depicted as fig.2. The middle and the right show that this method can identify coherent brain sources at given frequency. IV.



CONCLUSION AND DISCUSSION



We present a method, MVCCD, for imaging the 2D spatial distribution of the coherent brain sources at given frequency or frequency band. It is especially suited for analyzing synchrony components in continuously recorded electromagnetic signals when the subject is in relatively steady mental states. We have used a two step procedure, first, the coherence matrix is obtained. Secondly, we decompose the matrix and then image the results on the scalp. From the simulation, we can conclude that MVCCDFD can identify the locations of the brain sources and which frequency band the sources are in,



respectively. The next step of our work is to use this method to analyze spontaneous EEG or ERP. It may image the alpha rhythm. The presented method is expected to give significant results in further EEG studies in the field of cognitive sciences, obtain additional information on brain dynamics in a topographically, temporally, and frequency-specific way, as well as other fields concerned with multivariate oscillation processes. REFERENCES [1] [2] [3] [4]
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By calculating averaged coherence over all pairs of channels, we can know at which frequencies there are strong coherence. And then, by utilizing. MVCCDFD to corresponding frequencies we can get the 2D distributions of coherent sources at given frequencies. Computer Simulation shows that this method can identify the. 






 Download PDF 



















 196KB Sizes
 1 Downloads
 236 Views








 Report























Recommend Documents







[image: alt]





Multivariate Correlation Coefficient Decomposition ... 

simulation and real Visual Evoked Potentials(VEP ) test show that, compared to traditional power mapping, the presented .... from real EEG data by MVCCD.














[image: alt]





MATRIX DECOMPOSITION ALGORITHMS A ... - PDFKUL.COM 

[5] P. Lancaster and M. Tismenestsky, The Theory of Matrices, 2nd ed., W. Rheinboldt, Ed. Academic Press, 1985. [6] M. T. Chu, R. E. Funderlic, and G. H. Golub, ...














[image: alt]





MATRIX DECOMPOSITION ALGORITHMS A ... - Semantic Scholar 

... of A is a unique one if we want that the diagonal elements of R are positive. ... and then use Householder reflections to further reduce the matrix to bi-diagonal form and this can ... http://mathworld.wolfram.com/MatrixDecomposition.html ...














[image: alt]





A Nonparametric Variance Decomposition Using Panel Data 

Oct 20, 2014 - In Austrian data, we find evidence that heterogeneity ...... analytical standard errors for our estimates without imposing functional forms on Fi, we.














[image: alt]





MATRIX DECOMPOSITION ALGORITHMS A ... - Semantic Scholar 

solving some of the most astounding problems in Mathematics leading to .... Householder reflections to further reduce the matrix to bi-diagonal form and this can.














[image: alt]





In-Network Cache Coherence 

valid) directory-based protocol [7] as a first illustration of how implementing the ..... Effect on average memory latency. ... round-trips, a 50% savings. Storage ...














[image: alt]





Observation of time-invariant coherence in a room temperature ... 

Oct 14, 2016 - placeable resource for quantum-enhanced technologies. However, decoherence effects .... theory [3, 26, 27, 37], the degree of quantum coherence in the state Ï� of a quantum ..... and E. R. de Azevedo, NMR Quantum Information Processing














[image: alt]





Notes on Decomposition Methods - CiteSeerX 

Feb 12, 2007 - Some recent reference on decomposition applied to networking problems ...... where di is the degree of net i, i.e., the number of subsystems ...














[image: alt]





Observation of time-invariant coherence in a room temperature ... 

Oct 14, 2016 - ena and thermodynamics) or by a task for which coherence is required ... Ï� t free induction decay. 1. 2J. Cl. Cl. 13C. 1H. Cl. A t. B. C. E. F. = 0.














[image: alt]





A Domain Decomposition Method based on the ... 

Nov 1, 2007 - In this article a new approach is proposed for constructing a domain decomposition method based on the iterative operator splitting method.














[image: alt]





Policy Coherence for Development : A Background paper ... - Hal-SHS 

Sep 18, 2014 - country include information and communication costs about the host country, which obviously vary according ..... certainly because of the expected benefits from this technology transmission mechanism that the literature has ...... vers














[image: alt]





Policy Coherence for Development : A Background ... 

Sep 18, 2014 - Comments on this paper would be welcome and should be sent to the OECD. Development Centre, 2, rue .... III. IS ATTRACTION OF FDI A REASONABLE POLICY? ..... When factors are mobile in this framework, perfectly ..... in the simplest way














[image: alt]





a novel coherence measure for discovering scaling ... 

Discovering Scaling Biclusters from Gene Expression Data 855 ... There are different types of biclusters which are defined as follows. 12 ...... and data mining.














[image: alt]





Notes on Decomposition Methods - CiteSeerX 

Feb 12, 2007 - matrix inversion lemma (see [BV04, App. C]). The core idea .... this trick is so simple that most people would not call it decomposition.) The basic ...














[image: alt]





Notes on Decomposition Methods - CiteSeerX 

Feb 12, 2007 - is adjacent to only two nodes, we call it a link. A link corresponds to a shared ..... exponential service time with rate cj. The conjugate of this ...














[image: alt]





Convex Shape Decomposition 

lem in shape related areas, such as computer vision, com- puter graphics and ... First, we give a mathematical definition of the decompo- sition. Definition 1.














[image: alt]





Intrinsic Image Decomposition Using a Sparse ... 

A 3D plot of the WRBW coefficients (across RGB). updated using the computed detail coefficients stored .... used the â€œboxâ€� example from the MIT intrinsic image database [24]. This is shown in Fig. 4. We perform the. WRBW on both the original imag














[image: alt]





A decomposition theorem for characteristic 0 henselian ... 

Nov 6, 2007 - Swiss cheese. Definition. A swiss cheese is a subset of K of the form B\(C1 âˆª...âˆªCn), where B,C1,...,Cn are all balls (or K itself), with Ci âŠŠ B.














[image: alt]





A Study of Non-Smooth Convex Flow Decomposition 

the components uc, us and ut of a divergenceâ€“free flow u = GâŠ¥Ïˆ, i.e., u = uc + us + ut ..... In Proceedings of the Conference on Computer ... H.D. Mittelmann.














[image: alt]





In-Network Cache Coherence 

protocol [5] as an illustration of how implementing the pro- .... Here, as an illustration, we will discuss the in-network ...... els: A tutorial,â€� IEEE Computer, vol.














[image: alt]





ii SPECTROSCOPIC OPTICAL COHERENCE ... 

Spectroscopic optical coherence tomography (SOCT) is a recent functional ...... broadband optical Gaussian beam; then for most cases the incident wave can be ..... constructed to alter the intensity of backscattered light from specific locations.


























×
Report Multivariate Coherence Decomposition: A Simulation ...





Your name




Email




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





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















