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Brainstorm

● Free and open-source application (GPL licence)

● Built on MATLAB & Java : platform independent

● Stand-alone version available

● Interface-based: click, drag, drop

● No MATLAB experience required

● Daily software updates

● Supports most common file formats

● Educational resources and active users’ community

[Website, Forum, GitHub, …]

https://neuroimage.usc.edu/brainstorm/

https://neuroimage.usc.edu/brainstorm/


Graphical interface

https://neuroimage.usc.edu/brainstorm/

https://neuroimage.usc.edu/brainstorm/


Workflow

https://neuroimage.usc.edu/brainstorm/

https://neuroimage.usc.edu/brainstorm/


Automatic EEG Electrode 

Localization and Labeling



Workflow

Tutorial: https://neuroimage.usc.edu/brainstorm/Tutorials/TutDigitize3dScanner

3D cap mesh 

captured by 

Revopoint scanner

Overlay of cap 

configuration flattened 

mesh after matching

2D flattened mesh

Overlay of cap 

configuration flattened 

mesh before matching

Sketch of the cap 

configuration

Automatically 

identified and 

labelled electrodes 

on the 3D cap mesh

The Brainstorm GUI showing the automatically detected EEG electrodes

https://neuroimage.usc.edu/brainstorm/Tutorials/TutDigitize3dScanner


Revopoint

Tutorial: https://neuroimage.usc.edu/brainstorm/Tutorials/TutDigitize3dScanner

https://www.revopoint3d.com/products/handheld-3d-scanner-range

https://neuroimage.usc.edu/brainstorm/Tutorials/TutDigitize3dScanner
https://www.revopoint3d.com/products/handheld-3d-scanner-range


Demo

Tutorial: https://neuroimage.usc.edu/brainstorm/Tutorials/TutDigitize3dScanner

https://neuroimage.usc.edu/brainstorm/Tutorials/TutDigitize3dScanner


Automatic sEEG Electrode 

Localization and Labeling



Workflow
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Automated anatomical labeling

Brainstorm GUI showing the automatic detected contacts

Course: https://neuroimage.usc.edu/brainstorm/WorkshopBreckenridge2025

https://neuroimage.usc.edu/brainstorm/WorkshopBreckenridge2025


GARDEL algorithm

Course: https://neuroimage.usc.edu/brainstorm/WorkshopBreckenridge2025

S Medina Villalon et. al., EpiTools, A software suite for presurgical brain mapping in epilepsy: Intracerebral EEG. (DOI: 10.1016/j.jneumeth.2018.03.018)

● Electrode Grouping: Detected contacts are grouped into 

electrodes based on their spatial proximity and orientation.

● Contact Separation: Morphological operations and watershed 

segmentation are applied to separate individual contacts within 

each electrode.

● Correction & Reconstruction: The algorithm checks for missed 

or over-segmented contacts by analyzing inter-contact distances 

and reconstructs missing contacts based on typical electrode 

geometry.

● Electrode detection order in GARDEL is determined by the 

sequence in which the image processing algorithm finds clusters 

in the CT volume, not by anatomical labeling or implantation 

order.

https://neuroimage.usc.edu/brainstorm/WorkshopBreckenridge2025
https://doi.org/10.1016/j.jneumeth.2018.03.018


Demo

Course: https://neuroimage.usc.edu/brainstorm/WorkshopBreckenridge2025

https://neuroimage.usc.edu/brainstorm/WorkshopBreckenridge2025


Limitations of GARDEL

Course: https://neuroimage.usc.edu/brainstorm/WorkshopBreckenridge2025

● Requires minimal but necessary user interaction for manual electrode naming.

● Performance may be reduced for oblique or complex electrode configurations, or when 

electrodes overlap or are poorly distinguishable in CT images.

● Assumes a consistent inter-contact distance within each electrode, limiting flexibility for 

arrays with variable spacing.

● Manual review and correction remain essential to ensure optimal accuracy.

S Medina Villalon et. al., EpiTools, A software suite for presurgical brain mapping in epilepsy: Intracerebral EEG. (DOI: 10.1016/j.jneumeth.2018.03.018)

All the necessary post processing can be done directly within Brainstorm

https://neuroimage.usc.edu/brainstorm/WorkshopBreckenridge2025
https://doi.org/10.1016/j.jneumeth.2018.03.018


SEEG post processing in Brainstorm

Tutorial: https://neuroimage.usc.edu/brainstorm/Tutorials/SeizureFingerprinting

Manual implantation

Choose the model

Define name of 

electrode Set the tip and skull entry to get the rendered electrode

https://neuroimage.usc.edu/brainstorm/Tutorials/SeizureFingerprinting


SEEG post processing in Brainstorm

Tutorial: https://neuroimage.usc.edu/brainstorm/Tutorials/SeizureFingerprinting

Add / Remove contacts

● Some contacts might be missing for an electrode (in which case the missing contacts needs to 

be added).

● There could be wrong detection of contacts (in which case those contacts needs to be 

removed).

https://neuroimage.usc.edu/brainstorm/Tutorials/SeizureFingerprinting


SEEG post processing in Brainstorm

Tutorial: https://neuroimage.usc.edu/brainstorm/Tutorials/SeizureFingerprinting

Merge electrodes

● There could be contacts being grouped into different electrodes even though they should be 

part of just one (in which case they need to be merged).

BEFORE

AFTER

https://neuroimage.usc.edu/brainstorm/Tutorials/SeizureFingerprinting


User community (2025)

48,000+ users registered on the website

https://neuroimage.usc.edu/brainstorm/Community

https://neuroimage.usc.edu/brainstorm/Community


User support

https://neuroimage.usc.edu/brainstorm/

https://neuroimage.usc.edu/brainstorm/


User support - Brainstorm Chatbot

https://neuroimage.usc.edu/brainstorm/

https://neuroimage.usc.edu/brainstorm/


The team

Thank You !

https://neuroimage.usc.edu/brainstorm/

https://neuroimage.usc.edu/brainstorm/
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