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 Pre-session eyes closed baseline 

 Guided relaxation (~5 min) Guided relaxation (~5 min)

 15 emotions 

– balanced positive and negative valence

– introduced verbally via headphones

– self-paced emotional experience

 Subject pressed a button when feeling 
became intense

 Instructed to image for ~4 min

 Post-session eyes closed baseline
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Independent component analysis (ICA)
separates mixed EEG signals at the 
scalp into temporally independent 
time courses 
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What causes dynamicWhat causes dynamic
spectral changes?spectral changes?

Norepinephrine

Serotonin

Dopamine

Acetylcholine
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 Emotion classification using power modulations
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Modulators

W
in

do
w

s

r o
f T

ria
ls

ANGERCOMPASSION

S
pe

ct
ra

l 

N
um

be
r

Trial Weights (IMx)





















w
s

...

ea
n

IM
ei

gh
ts

Multi-dimensional
scaling tra

l W
in

do
w

 IMs (all subjects)...

M
e

W
e scaling 

S
pe

ct

EEG "Emotion Space"EEG Emotion Space

Independently-rated
"Emotion Space"





OutlineOutline

 Emotional imagery experiment

 Unmixing power modulations with ICA

Broadband high frequency modulations



Broadband high frequency modulations

 Power modulations during emotional imagery
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chance = 7%



Highest F-score IM/IC

Lowest  F-score IM/IC



SummarySummary

 ICA isolates independent brain activity from scalp EEG

 separates high frequency brain from scalp muscle



 IC power is affected by independent modulator processes

 possibly neuromodulatory influences


p y y

 High frequency IM strength is related to emotional valence

 IM strengths can differentiate between subjective states


 IM strengths can differentiate between subjective states

 high freq. IMs are more likely to differentiate between emotions 






