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Graphic interface
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Scripting environment

ÅRapid selection of files and processes to apply

ÅAutomatic generation of Matlab scripts 

ÅPlug-in structure: easy to add custom processes
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Brainstorm isé

ÅA free and open-source application (GPL)

ÅMatlab & Java: Platform-independent

ÅDesigned for Matlab environment

ÅStand-alone version also available

ÅInterface-based: click, drag, drop

ÅNo Matlab experience required

ÅDaily updates of the software

ÅSupports most common file formats
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Workflow
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Database

ÅThree levels: 

ïProtocol

ïSubject

ïCondition

6

ÅPopup menus

ÅAll files saved in Matlab .mat

ÅSame architecture on the disk



Anatomy

ÅOne-click import of the T1 segmentation:
FreeSurfer,  BrainSuite,  BrainVISA,  CIVET
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Atlases

ÅSupport for the surface-based atlases 
generated automatically by FreeSurfer and BrainSuite

8



Atlases

ÅSupport for the subcortical atlases 
generated automatically by FreeSurfer
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Co-registration  MEG / MRI   (1)

ÅBasic estimation based on three points (NAS,LPA,RPA)

ïMRI: Marked in the volume with the MRI Viewer

ïMEG: Obtained with a tracking system (Polhemus)
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Co-registration  MEG / MRI   (2)

ÅAutomatic adjustment based on head shape:
Fitting the Polhemuspoints with the MRI head surface

ÅFinal registration must be checked manually

ÅPolhemusdriver included in the software

11



Continuous recordings

ÅManual inspection of the recordings

ÅIdentify noise sources, mark bad segments

ÅCheck stimulus markers, add custom events

ÅhǇǘƛƳƛȊŜŘ ǿƻǊƪŦƭƻǿ ŦƻǊ ŎƭƛƴƛŎƛŀƴǎ όǎƘƻǊǘŎǳǘǎΣ ǿƻǊƪǎǇŀŎŜΧύ
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Quality control Spectral density
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< 3Hz:  Eyes 10Hz:  Alpha 50/60Hz:  Power> 40Hz: Muscle

Bad channels



Frequency filters Notch

ÅNotch filter
Removes 50Hz/60Hz power line noise (and harmonics)
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Frequency filters Bandpass

ÅHigh-pass filter:  Removes slow components
όŜȅŜ ƳƻǾŜƳŜƴǘǎΣ ōǊŜŀǘƘƛƴƎΣ ǎŜƴǎƻǊ ŘǊƛŦǘǎΧύ

ÅLow-pass filter:  Remove high-frequencies
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Artifact correction

ÅArtifact detection and removal: 

ïƘŜŀǊǘōŜŀǘǎΣ ŜȅŜ ōƭƛƴƪǎΣ ƳƻǾŜƳŜƴǘǎΣ Χ
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ECG ECG

EOG EOG



Signal-Space Projection (SSP)
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Artifact correction

ÅDetect artifacts

ÅConcatenate epochs

PCA

Spatial components

ÅSelect components

ÅCompute projectors

(linear operator)

ÅApply to EEG/MEG



Artifact correction

ÅExample: Cardiac artifact
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