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MRI 
Segmentation 

Solve the 
forward problem 

using realistic 

head models 
(BEM) 

Mesh generation 

EEG/MEG 

Source  

Image 

Inverse 

Problem 

Signal  

Processing 
Sensor 

Localization 

<.'H%+*0-8"'$H(#*&+H'(.*H-.3L-$*"(&#3"8(+'-.3#$H(((((((((((((((

( ( (;'-O(0*O'.#(P(%;'(,JQ(%**.E*M(

R'5"'1(?B-.3"(?H-+C(S(6H*T(U-B'38(V:W(

;+3C(0)

='C(



The very broad EEG point-spread function 
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Simulated spatially labile parietal source activity 
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Blind EEG Source Separation 

by ICA 

Information-based 

Signal Processing 
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Makeig et al., NIPS, 1995 
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A. Delorme, J. Palmer, S. Makeig, 2009  
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Equivalent dipole density 

Visual Working Memory 

Onton et al., 2005 

Sternberg 

letter 

memory 
task 

Onton et al., ‘05 
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Brain processes  

have evolved and function  

to optimize the outcome 

of the behavior 

the brain organizes 

in response to 

perceived challenges 

and opportunities.  

Embodied Cognition & Agency  
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The ERP Image  

Stim RT 

Collections of single trials, even at the source 

level, are regular, but in multiple ways – so 

they appear noisy! 



ERP-Image Plotting 

1.! Display single trials 
as color-coded 
horizontal lines 
(e.g., red is +!V, blue 
is -!V, green is 0). 

2.! Sort all trials 
according to some 
variable of interest 
(here, subject RT). 

3.! Smooth vertically. 

Jung et al., Human Brain Mapping, 2001. 
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Clusters distinguishing Turners & Nonturners 

Klaus Gramann et al., 2010 



Low-load 

Encoding: 4 s sec. 

Maintenance 

            Delay: 5 s 

Test: Y/N? 

Visual spatial working memory in young and older adults 

V. Bjerre  J. Onton, & S. Makeig, 2006 

EEG & Aging 
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Visual spatial working memory 

in young and older adults 

V. Bjerre  J. Onton, & S. Makeig, 2006 

Young adults 

Older adults 

V. Bjerre  J. Onton, & S. Makeig, 2006 



Visual spatial working memory 

in young and older adults 

V. Bjerre  J. Onton, & S. Makeig, 2006 

Young adults 

Older adults 

Young – Older 

Young adults – Older adults 

V. Bjerre  J. Onton, & S. Makeig, 2006 
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     Combine whole-head EEG, eye 

gaze tracking, and whole-body 

motion capture recording in a 

real-world 3-D environment. 

Scott Makeig, 2008 

Mobile 

Brain/body 

Imaging 

(MoBI) 



@+-3"(30-83"8(O&+3"8(0*4'0'"%(P(p*dt(
•! /&++'"%(-O4-"H'#(3"(03"3-%&+3L-$*"C(H*01&%'+(1*d'+C(-"O((3")*+0-$*"^

E-#'O(#38"-.(1+*H'##3"8(0-B'(1*##3E.'(-("'d(30-83"8(0*O-.3%5u(

!)=&[+(0)78'+#c7&E9)23',+#,)IU*@!K(

/*"H'1%u(

     Combine whole-head EEG, eye 

gaze tracking, and whole-body 

motion capture recording in a 

real-world 3-D environment. 

Scott Makeig, 2008 



3-D Orienting Head Turns 
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EEGLAB 

HeadIT 

ERICA 

DataRiver 

Producer 

MatRiver 

Enactor 

EEGChat 

BCILAB 

SIFT 
NFT 

MPT 

Open-Source Electrophysiological Software 
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The Beginning… 


