Section 15.3: Independent Component Analysis for MEG data

Red shows input, black shows output

CREATING THE MEG FILE IN R
MEGa <- scan("c:/Documents and Settings/Alan Izenman/Desktop/MEG")

dim(MEGa) <- c(17730, 122)

dim(MEGa)

[1] 17730   122

MEGa[1:10, 1:5]

           [,1]      [,2]     [,3]      [,4]     [,5] 

 [1,]  -48.1010  -49.9636  33.2980  -71.7910 159.5690

 [2,]    8.9292 -142.8894  -4.8167  -66.8023  61.2882

 [3,]  -15.4601 -226.2582 -56.2879  -74.1104   4.1433

 [4,] -101.8247 -211.3216  -4.5970  -59.1573  52.4750

 [5,] -134.0560 -137.6300  89.8988   28.9549 139.9503

 [6,]  -65.4968  -99.0562  85.8677   83.8565 193.6496

 [7,]   32.9820  -95.9607  32.8257  -22.1502 202.4394

 [8,]   63.1649 -103.6243  49.0272 -199.5665 161.1277

 [9,]   -4.5310 -137.4798  69.6223 -256.4766  80.2623

[10,]  -93.0902 -162.0336   8.4081 -176.8518  29.0592

MEGa <- data.frame(MEGa)

PLOTTING THE MEG DATA

par(mfcol = c(12, 1), mar=c(1,4,1,2))

plot(MEGa[,1], type="l",  axes=F, ylab=” “)
plot(MEGa[,2], type="l",  axes=F, ylab=” “)

plot(MEGa[,3], type="l",  axes=F, ylab=” “)

plot(MEGa[,4], type="l",  axes=F, ylab=” “)

plot(MEGa[,5], type="l",  axes=F, ylab=” “)

plot(MEGa[,6], type="l",  axes=F, ylab=” “)

plot(MEGa[,7], type="l",  axes=F, ylab=” “)

plot(MEGa[,8], type="l",  axes=F, ylab=” “)

plot(MEGa[,9], type="l",  axes=F, ylab=” “)

Section 15.3.12: USING FASTICA ON MEG DATA

library(fastICA)

attach(MEGa)

dim(MEGa)

(This gives a numeric matrix having 17730 rows and 122 columns.  Do not print.)

Compute PCA of the MEGa data, retaining only the first 22 PCs.  The 22 PCs have eigenvalues greater than 1.  This gives MEGa.pca.  It is a 17730 x 22 data file.

MEGa.pca.ica <- fastICA(MEGa.pca[,1:22], n.com=22, alg.typ=”parallel”, fun=”logcosh”, maxit=4000, tol=0.0001)

dim(MEGa.pca.ica)

NULL

(This is a “list” with 5 dimensions.)

M <- MEGa.pca.ica$S

M <- data.frame(M)

par(mfcol = c(22,1), mar=c(0,4,0,2))

plot(M[,11],type="l", axes=F, ylab = " ")

plot(M[,19],type="l", axes=F, ylab = " ")

plot(M[,8],type="l", axes=F, ylab = " ")

plot(M[,12],type="l", axes=F, ylab = " ")

plot(M[,3],type="l", axes=F, ylab = " ")

plot(M[,4],type="l", axes=F, ylab = " ")

plot(M[,6],type="l", axes=F, ylab = " ")

plot(M[,21],type="l", axes=F, ylab = " ")

plot(M[,14],type="l", axes=F, ylab = " ")

plot(M[,9],type="l", axes=F, ylab = " ")

plot(M[,2],type="l", axes=F, ylab = " ")

plot(M[,10],type="l", axes=F, ylab = " ")

plot(M[,1],type="l", axes=F, ylab = " ")

plot(M[,16],type="l", axes=F, ylab = " ")

plot(M[,17],type="l", axes=F, ylab = " ")

plot(M[,20],type="l", axes=F, ylab = " ")

plot(M[,18],type="l", axes=F, ylab = " ")

plot(M[,7],type="l", axes=F, ylab = " ")

plot(M[,5],type="l", axes=F, ylab = " ")

plot(M[,22],type="l", axes=F, ylab = " ")

plot(M[,13],type="l", axes=F, ylab = " ")

plot(M[,15],type="l", axes=F, ylab = " ")

Section 15.3.2: USING FASTICA ON FOETAL ECG DATA

library(fastICA)

attach(foetal.ecg)

par(mfcol = c(8,1), mar = c(3,4,0,2))

plot(foetal.ecg[,2], type="l", axes=T, ylab=" ")

plot(foetal.ecg[,3], type="l", axes=T, ylab=" ")

plot(foetal.ecg[,4], type="l", axes=T, ylab=" ")

plot(foetal.ecg[,5], type="l", axes=T, ylab=" ")

plot(foetal.ecg[,6], type="l", axes=T, ylab=" ")

plot(foetal.ecg[,7], type="l", axes=T, ylab=" ")

plot(foetal.ecg[,8], type="l", axes=T, ylab=" ")

plot(foetal.ecg[,9], type="l", axes=T, ylab=" ")

attach(foetal.ecg.pca)

foetal.ecg.pca.ica <- fastICA(foetal.ecg.pca[,1:2], n.com=2, alg.typ="parallel", fun="logcosh", maxit=4000, tol=0.0001)

dim(foetal.ecg.pca.ica)

NULL

fepi <- foetal.ecg.pca.ica$S

fepi <- data.frame(fepi)

par(mfcol = c(8,1), mar = c(3,4,0,2))

plot(fepi[,1], type="l", axes=T, ylab="IC1")

plot(fepi[,2], type="l", axes=T, ylab="IC2")

plot(fepi[,3], type="l", axes=T, ylab="IC3")

plot(fepi[,4], type="l", axes=T, ylab="IC4")

plot(fepi[,5], type="l", axes=T, ylab="IC5")

plot(fepi[,6], type="l", axes=T, ylab="IC6")

plot(fepi[,7], type="l", axes=T, ylab="IC7")

plot(fepi[,8], type="l", axes=T, ylab="IC8")

