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Anatomy

[structural MRI]

• Brain anatomy
• Fiducial locations

Digitization

[Polhemus/Vicra]

• Optode locations
• Fiducial locations

Optical
[Boxy]

• Blocks of     
continuous data

Behavioral

[E’/PsychToolbox/etc]

• Timing of critical 
events (stim, RT, etc)

NOMAD
• Montage creation
• Graph DefinitionsOCP

• Dcm2nii
• Coregister digitized 

optodes to MRI
• Transform to 

Talairach and MNI

P_POD
• Normalization
• Pulse Correction
• Filtering
• Event-related 

Averaging

OPT3D
• Coregistration and Talairach

transformation (if not already done)
• Conversion from channels to voxel space
• Group and single subject statistics
• Displays spatial maps, waveforms, etc.

EXP\helmet.elp

EXP\.gds
EXP\.gdf

REG\Sub.elp

Boxy_rename.m

REG\Sub.mtg

MPRAGE\*.IMA or .DCM

Opt-crd\.loc

REG\Sub.tol or .mol

EventFile.m

OPT2\.txt

OPT\.001

OPT\.mdf

EVT\.001

OPT\.skp

Tr
ig

ge
r 

an
d

O
p

ti
o

n
al

 A
u

x

Norm00-00\.001

PC00-00\.001

PC01-08\.001

Opt-crd\.dat

PC01-08\evt_type\*.avg

Opt-crd\.prm

Opt-crd\.des

Opt-crd\.roi

*.nii
(for background 

template)

kylemathewson.com/optical

http://www.kylemathewson.com/optical
http://www.kylemathewson.com/optical


Optical Brain Imaging



Headgear, Patches, and Montages



Drawing



Map Colouring



Multiplexing and Crosstalk

Crosstalk

Spatial Multiplexing
Temporal Multiplexing
Frequency Multiplexing



Multiplexing and Crosstalk
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Multiplexing and Crosstalk
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Graph Theory



Graph Theory



Graph Theory



Graph Theory



NOMAD – Near-infrared Optode Montage Automated Design



Main Algorithm
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SettingGUI.m SchemGUI.m AssignMuxGUI.m OutputGUI.m

make_the_montage.m

helm_draw_schem.m

helm_mouse_ixy.m

ginputax.m

helmet_schem_maker.m

nomad.jpg nomad.jpg
export_fig.m

assign_the_mux.m

assign_mux.m
assign_mux_parallel.m

helm_draw_mtg.m

channel_stat_plot.m

mtg_head_plot.m

/elp/

/Examples/

nomad.m

a) helm_draw_mtg_out.m

b) output_mtg_combined.m

c) GDF_TextFileGenerator_KM.m

make_colormap.m

get_BoxyColorcode.m

helmet_name.elp

XXX_large.mat

Custom 
Import

Save 
Struct

Schematics.mtg fileGDF Folder
Dist Map

XXX_large_A.bmp

XXX_large_B.bmp

XXX_large.mtg

Large_SeshA_DOIL1_DetA_DC.txt

/GDF
/DOIL1_Large
/Session A|B
/DC|AC|PH/

MathewsonMuxCheck.m

1 2 3 4

Load 
Struct

/reg//reg//reg/

XXX_large_Dist.bmp
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Tutorial



-it works, but don't know when to stop for very hard graphs

-takes a while, because its stupid

-the chance of finding a solution in iteration n is unrelated to 
chance in n-1

-can't be sure you are on the absolute minima

Limitations

Mathewson, K. E., Beck, D. M., Ro, T., Maclin, E. L., Low, K. A., Fabiani, M., & Gratton, G. (2014). Dynamics of alpha 
control: preparatory suppression of posterior alpha oscillations by frontal modulators revealed with combined EEG 
and event-related optical signal. Journal of cognitive neuroscience,26(10), 2400-2415.

Mathewson, K. E., Low, K., Maclin, E. L., Owens, G., Fabiani, M., & Gratton, G. (in preparation). A graph coloring 
solution for the assignment of temporal multiplexing location in diffuse optical imaging.



OCP

P_pod

NOMAD

MRI

POLHEMUS/
VICRA

BOXY

MPRAGE/*.IMA

REG/Sub.elp

EXP/avg.elp

EXP/.gdf

Opt2/.txt

Opt/.001

Boxy_rename.m

REG/Sub.mtg

REG/Sub.tol

Norm00-00/.001

pc00-00/.001

Pc05-08/.001,.avg,.avm

PSYCH TOOLBOX 
/ E-PRIME

Beh/.beh

Evt/.001

EventFile.m

Recon-all

OPT3DMAT

tkregister

Preproc-sess

selxavg3

tksurfer

MRI/Raw_func.nii

Pc05-08/.avm

Pc00-00/.001

MRI/Opt3d_Data.nii

MRI/Opt3d_Banan.nii

Freesurfer/Subject/

MRI/fmri_Data.nii

REG/register.dat

Freesurfer/Subject/

MRI/Raw_anat.nii

Future Directions
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