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EE 795 Lecture 9

Electroencephalography
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Outline

• Origin
• Instrumentation
• Processing 
• Applications
• Future
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Brain Wave Recordings

• Recorded extra-cellularly from scalp 
(EEG)

• Recorded from extra-cellularly from 
surface of cortex (ECOG)

• Recorded extra-cellularly from deep 
structures (electroneurogram)
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EEG Subfields
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Structural Relationships
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Cortical Fibres
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Overview (EEG)
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Cortical Contributions
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Instrumentation (EEG Electrodes) 
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Electrode Placement



11

Cortical Electrodes
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Amplifier Connections
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EEG Signal Processing

• Spontaneous EEG is one of few 
electrophysiological signals that has 
information primarily in frequency content

• Time-amplitude information in evoked 
EEG and spontaneous EEG

• Spontaneous processing includes Fourier 
(stationary) and Wavelet analysis (non 
stationary)
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General Bandwidths
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Alpha Predominance
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Applications
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Clinical Applications (Spontaneous EEG)

• Identify presence of lesions (historical)
• Diagnosis and monitoring of epilepsy 

(seizures)
• Sleep staging
• Estimation of depth of anesthesia
• Other organic brain disease
• Neuropsychiatry (depression, 

schizophrenia, Altzheimer)
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Epilepsy
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Epilepsy EEG Signal
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Closed Loop Epilepsy 
Treatment
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Sleep Staging
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Awake
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REM
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Stage 1
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Stage 2
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Stage 3
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Stage 4
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Brain Evoked Potentials
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Future?
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Clinical Treatment
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Those with correctable pathophysiology may not respond
as standard methods place the coil in the wrong spot

(we are not very good at predicting RESPONSE using QEEG)

Possible site 
Of correctable 

dysfunction

Standard positioning
Method incorrectly 
Places coil here. 

Magnetic energy is not 
delivered to the 
appropriate site 
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Possible site 
of correctable dysfunction

Stimulating over Correct Part of the Brain

Standard positioning
method correctly 
places coil at the 
appropriate site to 

effect an 
antidepressant 

response 
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Sham (Acoustic Response)
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Sham (Acoustic –Averaged)
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True Response Left B09
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Scalp Muscle Response
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True Response Subject 2 B10
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New Advances in EEG

• Brain patterns very complex
• Use mathematical processing (machine 

learning) to analyse patterns to predict:
• Which drug to use for Schizophrenia
• Which drug to use for treating major 

depression
• Will rTMS work?
• Diagnose neuropsychiatric disease?
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