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Transcranial electrical stimulation (TES)



Workflow of image-guided TES modeling (from 2010)

Huang et al., 2013



Workflow of image-guided TES modeling (from 2010)

1~2 weeks

Huang et al., 2013



ROAST (from Nov. 11, 2017)

20~30 minutes

Huang et al., 2019

MATLAB

ROAST

https://github.com/andypotatohy/roast

https://github.com/andypotatohy/roast


Example uses

● Basic simulation: 

roast('example/subject1.nii', {'F1',0.3,'P2',0.7,'C5',-0.6,'O2',-
0.4},'simulationTag','basicDemo')

● Generate lead field

roast('example/MNI152_T1_1mm.nii','leadField','simulatio
nTag','MNI152leadField')

● Targeted stimulation

roast_target(„example/MNI152_T1_1mm.nii‟,'MNI152lea
dField',[-48 -8 50],‟targetingTag‟,‟basicDemo‟)
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Adoptions of ROAST



Nasimova & Huang, 2022

Adoptions of ROAST

● 225 articles reviewed

● 94 clinical TES studies used 

ROAST

● 1800+ individual heads 

modeled for 30+ clinical 

applications

● 1800+ weeks of time saved

● Similar E-field found across 

studies at the same brain 

area under same or similar 

stimulation montages



Why ROAST?

ROAST

Realistic vOlumetric Approach to Simulate TES



ROAST
2017

SimNIBS V2
2018

SimNIBS V1
by Axel Thielscher
2011

Why vOlumetric?



Why Realistic?



(1) ROAST (2) ROAST-sg (5) SimNIBS-hr(3) ROAST-sa (4) ROAST-gg (6) SimNIBS-hrE (7) SimNIBS-mm

Huang et al., 2019

Difference from two 

approaches



Can we trust all these models?



Huang, Liu, et al, eLife, 2017

Model validation

• 10 patients under iEEG

• ~130 recording electrodes per patient

Anli Liu Daniel Friedman





Relative distribution patterns well predicted 
(correlation “r”);

Absolute magnitudes roughly estimated by 
model (slope “s”)

Huang, Liu, et al, eLife, 2017

Validation results 

First time validation of 

TES models!



Huang et al., 2019

ROAST vs. SimNIBS



Future directions

● ROI analysis

● Interface with other open-source software: Brainstorm, Freesurfer

● Interface for importing customized segmentation

● Integration of modern deep-learning engine

● Development of a platform that allows calibration of tissue conductivities



Resources 

Code repo: https://github.com/andypotatohy/roast

Documentation: https://github.com/andypotatohy/roast#1-getting-started

Mailing list: https://groups.google.com/group/roast-users/subscribe

Tutorial video: https://www.youtube.com/watch?v=-Yr53o4Sw2Y

Tutorial slides: https://neuromodec.org/nyc-neuromodulation-online-
2020/Neuromod2020_ROASTtutorial.pdf
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Q & A


