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Brain Signals

Signal sources and corresponded experimental equipment
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Electrical Activity of Brain Signal
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An electric current creates a magnetic field around it.

The right-hand rule: When the thumb of the right hand is
pointing in the direction of the current, the fingers of the right
hand curl in the direction of the magnetic field




Electroencephalogram Magnetoencephalogram




MEG vs. EEG
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Increased Slowing

EEG Features in Alzheimer’s Disease
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NeuroPsychiatric Inventory

Delusions Does the patient believe that others are stealing from him or her, or planning to harm him or her in some way?

Yes No Severity: 1 2 3 Distress: 0 1 2 3 4 5

Halludnations Does the patient act as if he or she hears voices? Does he or she talk to people who are not there?

Yes No Severity: 1 2 3 Distress: 0 1 2 3 4 5

Agitation or aggression s the patient stubborn and resistive to help from others?

Yes No Severity: 1 2 3 Distress: O 1 2 3 4 5

Depression or dysphoria Does the patient act as if he or she is sad or in low spirits? Does he or she cry?

Yes No Severity: 1 2 3 Distress:. 0 1 2 3 - 5

Anxlety Does the patient become upset when separated from you? Does he or she have any other signs of
nervousness, such as shortness of breath, sighing, being unable to relax, or feeling excessively tense?

Yes No Severity: 1 2 3 Distress: 0 1 2 3 4 5

Elation or euphoria Does the patient appear to feel too good or act excessively happy?

Yes No Severity: 1 2 3 Distress: 0 1 2 3 4 5

Apathy or indifference  Does the patient seem less interested in his or her usual activities and in the activities and plans of others?

Yes No Severity: 1 2 3 Distress: 0 1 2 3 4 5

Disinhibition Does the patient seem to act impulsively? For example, does the patient talk to strangers as if he or she
knows them, or does the patient say things that may hurt people’s feelings?

Yes No Severity: 1 2 3 Distress. 0 1 2 3 4 5

Irritability or lability Is the patient impatient and cranky? Does he or she have difficulty coping with delays or waiting for
planned activities?

Yes No Severity: 1 2 3 Distress: 0 1 2 3 4 5

Motor disturbance Does the patient engage in repetitive activities, such as pacing around the house, handling buttons,
wrapping string, or doing other things repeatedly?

Yes No Severity: 1 2 3 Distress: 0 1 2 3 - 5

Nighttime behaviors Does the patient awaken you during the night, rise too early in the morning, or take excessive naps during
the day?

Yes No Severity: 1 2 3 Distress: 0 1 2 3 4 5

Appetite and eating Has the patient lost or gained weight, or had a change in the food he or she likes?

Yes No Severity: 1 2 3 Distress: 0 1 2 3 - 5

Adapted with permission from: Kaufer DI, Cummings JL, Ketchel P et al. J Neurosychiatry Clin Neurosci 2000; 12:233-9.2000 ©
American Psychiatric Press, Inc.%



NPI Dataset from
Taipei Veterans General Hospital
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Strictly use within the class!



Read Data into Matlab

e data=readtable('Dementia_NPI.xlsx');
* npi=table2array(data);



K-means Cluster Analysis

e idx = kmeans(npi,?2)




K-means Cluster Analysis

Different K

== 1dxz=kmeans (npi,4)
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Evaluate Number of Clusters

e Silhouette value

The silhouette value for each point i1s a measure of how similar that point is to points in its own
cluster, when compared to points in other clusters. The silhouette value s1i for the ith point is
defined as

S1 = (bi-ai)/ max(ai,bi)

where ai Is the average distance from the ith point to the other points in the same cluster as 1,
and bi i1s the minimum average distance from the ith point to points in a different cluster,
minimized over clusters.

The silhouette value ranges from -1 to 1. A high silhouette value indicates that i is well matched to
its own cluster, and poorly matched to other clusters. If most points have a high silhouette value,
then the clustering solution is appropriate. If many points have a low or negative silhouette value,
then the clustering solution might have too many or too few clusters. You can use silhouette values
as a clustering evaluation criterion with any distance metric.



Silhouette Plot

* idx = kmeans(npi,2);
* silhouette(npi,idx);
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Average Silhouette Values
Across Different K

idx = kmeans(npi,2);
s2=mean(silhouette(npi,idx));
idx = kmeans(npi,3);
s3=mean(silhouette(npi,idx));
idx = kmeans(npi,4);
s4=mean(silhouette(npi,idx));
idx = kmeans(npi,5);
s5=mean(silhouette(npi,idx));
idx = kmeans(npi,6);
s6=mean(silhouette(npi,idx));
idx = kmeans(npi,7);
s7=mean(silhouette(npi,idx));
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Hierarchical Clustering

e dist = pdist(npi);
e 7 = linkage(dist);
* dendrogram(Z)



Hierarchical Clustering
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GAP is a java-designed software for generalized association plots (Chen, 2002) and exploratory data analysis. It

Generalized Association Plots is programmed for the java runtime environment 1.5 (JRE version 1.5.0_04), which is available for most

operating systems.
Last Updated: 2012/05/15
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Installing GAP

http://gap.stat.sinica.edu.tw/Software/GAP/

http://gap.stat.sinica.edu.tw/Software/GAP/download
s/GAPv0.2.7d_win_setup.exe



http://gap.stat.sinica.edu.tw/Software/GAP/

ﬂ GAP v0.2.7: A Graphical Environment for Matrix Visualization and Cluster Analysi:
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E GAP v0.2.7: A Graphical Environment for Matrix Visualization and Cluster Analysis
File View Data GAP Graph Configure Help
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E GAP v0.2.7: A Graphical Environment for Matrix Visualization and Cluster Analysis

File View Data GAP Graph Configure Help
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E GAP v0.2.7: A Graphical Environment for Matrix Visualization and Cluster Analysis

File View Data GAP Graph Configure Help
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Working on EEG Data...

NASION

@@@@Q
®-0-©
@ /.

INION



Working on EEG Data...

Time Domain

Time (Sec)

Frequency Domain
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EEG Power Dataset from
Taipei Veterans General Hospital
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