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Brain Signals
Signal sources and corresponded experimental equipment



Electrical Activity of Brain Signal



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



EEG Features in Alzheimer’s Disease

Yang AC., et al. Prog Neuropsychopharmacol Biol Psychiatry 2013; 47:52-61
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NeuroPsychiatric Inventory



NPI Dataset from 
Taipei Veterans General Hospital

Strictly use within the class!

Alzheimer’s Disease 

Clinical Dementia Rating Scale = 1



Read Data into Matlab

• data=readtable('Dementia_NPI.xlsx');

• npi=table2array(data);



K-means Cluster Analysis

• idx = kmeans(npi,2)



K-means Cluster Analysis
Different K



Evaluate Number of Clusters

• Silhouette value



Silhouette Plot

• idx = kmeans(npi,2);

• silhouette(npi,idx);



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));



Hierarchical Clustering

• dist = pdist(npi);

• Z = linkage(dist);

• dendrogram(Z)



Hierarchical Clustering





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/












Working on EEG Data…



Working on EEG Data…

Time Domain

Frequency Domain



EEG Power Dataset from 
Taipei Veterans General Hospital

Strictly use within the class!

Alzheimer’s Disease 

Clinical Dementia Rating Scale = 1


