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6. How to use BESA MRI 

Before working with BESA MRI, please read chapter 4 on the workflow concept. Consult chapter 5 on the 
elements of the BESA MRI screen while starting to use the program. 

6.1. Starting BESA MRI 

6.1.1. Welcome Screen 

Start BESA MRI from its icon on the desktop or from BESA Research during the coregistration process. 

When starting BESA MRI, a welcome screen appears. It provides some information on the BESA MRI 
program including the current version number and date: 

 

Press Accept to start BESA MRI. 

 



















https://www.besa.de/support/support-page/
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6.2.2. The Coregistration Workflow 

The coregistration workflow provides the coregistration of digitized surface points (electrodes and/or MEG 
sensors, fiducials, and skin points) or standard EEG electrodes with an individual MRI data set. 
Coregistration is done by marking the 3 standard fiducials (nasion, left and right preauricular points) on 
the reconstructed individual scalp surface and fitting the fiducials and selected sensors & skin points to 
this surface. 

Standard electrodes can be also matched approximately with an individual MRI. They need to be labeled 
according to the 10-20 or 10-10 international system. 

The coregistration workflow consists of the following worksteps: 

6.2.2.1. Set Project Targets 

The first workstep gives an overview over the worksteps that have to be done to complete the loaded 
workflow. Grayed tick marks indicate obligatory worksteps, empty checkboxes relate to optional 
worksteps. 

To skip electrode and fiducial fit, the check box Skip electrode and fiducial fit needs to be checked. 

When the check box 10-10 electrode placement is checked, electrode coordinates can be automatically 
generated on the subject’s scalp surface following 10-10 placement rules in the Fit Surface Points 
workstep. 

Please note that in case a FEM / BEM model was created that is to be used in BESA Research or for 
exporting, the option Generate FEM EEG Leadfield, Generate FEM MEG Leadfield, Generate BEM 
EEG Leadfield, or Generate BEM MEG Leadfield needs to be checked. 

Hit Space or press Next to continue the workflow. 

6.2.2.2. Set Fiducials 

In this workstep, select an individual subject for coregistration and mark the three fiducials on the scalp 
surface. 

First, choose an individual subject for coregistration by selecting the related segmentation project. At least 
one segmentation project must have been completed for a subject prior to coregistration with MRI. 

To select a project, hit Space or press Next or Select Input Project in the Interaction Window. 

The Select Input Project box opens. Select the subject and one of the projects if several exist. Press OK 
to load the selected segmentation data of this subject as input for coregistration. 

Next, set the Nasion position. Click onto the surface to set the nasion marker. You may adjust by 
dragging the marker with the mouse. 

To confirm the position, hit Space or click Next or Set Nasion. You can also double click. 

The head now turns to show the left side for marking the next fiducial. Click onto the surface to mark the 
left preauricular point. You may adjust by dragging the marker with the mouse. 

To confirm the position, hit Space or press Next or Set Left Preauricular Point. 

The head now turns to show the right side for marking the next fiducial. Click onto the surface to mark the 
right preauricular point. You may adjust by dragging the marker with the mouse. 

To confirm the position, hit Space or press Next or Set Right Preauricular Point. 

Rotate the head to reinspect the positions of the 3 markers (see chapter 6.3.3). Modify, if needed, by 
unpressing the required Set … button in the Interaction Window. 
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The figure below displays the completed workstep. The head is rotated to show both the nasion and the 
left preauricular markers: 

 

Hit Space or press Next to continue the workflow. 

6.2.2.3. Fit Surface Points 

In this workstep, fiducials, electrode / MEG sensor positions, and skin points are loaded from a surface 
head point file (*.sfh), aligned, and optimally fitted to the loaded individual MRI scalp surface. 

Hit Space or press Next to load a coregistration file (*.sfh) of the selected subject created when initiating 
the coregistration process with a selected EEG or MEG data set (e.g. in BESA Research). 

The Open File box comes up. Select the appropriate coregistration file (*.sfh) and open. 

After loading the .sfh file, an initial coordinate transformation is calculated to match and align the three 
fiducials marked on the MRI scalp surface with the fiducial positions stored in the .sfh file. The loaded 
surface positions are displayed taking into account this transformation. 
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In the next step, the loaded coordinates are transformed again using shift, rotation and linear 3D shrinking 
operations to fit electrodes and surface points optimally to the skin surface. For this fitting process, only 
electrodes and surface points higher than A1/A2 (z ≥ -30 mm in the head coordinate system) are 

used while a variable elastic bound is attached to the fiducials to preserve their closeness. 

You can also manually exclude or include electrodes or surface points from the fitting. To do that, right 
click on an electrode and then select Disable for fit / Enable for fit in the popup menu. The shading of 
the point is changed to show that it is excluded from the fitting. 

 

To start the fitting process, hit Space or press Next or Run Surface Point Fit. 

 

Inspect the results by rotating the head, and inspect the positions of the fitted (pink) vs. marked (blue) 
fiducials as well as the right/left symmetry of the electrodes when fitting standard electrodes. The head 
views can be toggled using the button in the section Set default head views. 

If the surface point fit is not adequate, one can manually correct the electrode cap position directly using 
the rotation, translation, and scaling elements in the interaction window. The button Reset Manual 
Correction moves the manual correction back to the defaults. 

Alternatively, one can also tune the automatic surface point by unpressing the button Run Surface Point 
Fit and changing the parameters in Advanced Settings. This can be done either in the upper section of 
the Interaction Window (e.g. to change weights of fiducials vs. electrodes and skin points) or in the lower 
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6.3.2. Setting Markers in Slice Displays 

Slice displays can also be used for setting markers at specific positions. 

A marker is set in a slice display by a single click onto the desired position in the slice. A marker can be 
selected by clicking onto it and it can be moved within a slice by dragging the mouse. Selected markers 
can be removed by pressing the Del key. 

The mouse cursor symbol specifies which marker interactions can be done at a specific position: 

  Set marker. 

 Select or move marker under cursor. 

 

6.3.3. How to use 3D Surface Displays 

The 3D surface displays are used to show the surfaces reconstructed by BESA MRI. 

The 3D surface images can be rotated by dragging the mouse. They can be moved / zoomed by dragging 
the mouse while holding down the Ctrl / Ctrl+Shift key. 

A marker is set on a 3D surface by a single click on the desired position on the surface (e.g. to specify 
fiducials for coregistration). A marker can be selected by clicking onto it and moved along the surface by 
dragging the mouse. Selected markers can be removed by pressing the Del key.  

The mouse cursor symbol signals the available interaction associated with clicking and/or dragging:  

  Rotate 3D image or set marker. Zoom 3D image. 

 Move 3D image. Select or move marker under cursor. 

 

6.3.4. BESA Research Solution Display 

Loading a solution file 

Press the Load sources button to open a dialog that allows selecting a discrete source solution exported 
from BESA Research. When the solution file is loaded the sources will automatically be displayed; if the 
solution was saved by BESA Research 7.1 or higher in Talairach coordinates, then sources are displayed 
together with confidence ellipsoid and error rim, provided that this information was calculated and saved 









https://www.livivo.de/doc/437605
https://doi.org/10.1093/cercor/bhw157
https://osf.io/h7rpk/
https://doi.org/10.1016/j.neuroimage.2015.07.075
https://doi.org/10.1152/jn.00338.2011
https://doi.org/10.1006/nimg.2001.0978
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6.4. Important Dialogs 

This section describes important user interactions realized by dialogs. 

6.4.1. Select the BESA MRI Data Folder 

If required, you may switch to different or create a new BESA MRI Data Folder by selecting the menu 
item File → Select Data Folder. In the dialog box below, select an existing folder to store all result data 
of BESA MRI or create a new folder accessible to all users in your workgroup (see chapter 7.1): 

 

Select a folder in this dialog and press Select Folder to set this folder as the current BESA MRI Data 
Folder. After selecting a new BESA MRI Data Folder, the following confirmation dialog appears: 

 

Press OK to activate the new BESA MRI data folder. 

It is recommended to leave the tick mark on to update all existing projects in the new BESA MRI Data 
folder, if you switch between folders (see chapter 2.1). 

Note: When switching between different BESA MRI Data folders, the project data are preserved in each 
folder and are not copied to the new folder. 

6.4.2. Open Projects 

Projects can be opened by pressing Open Segmentation Project or Open Coregistration Project in 
the Select Project Page (see chapter 6.1.2) or by selecting the menu item File → Open Project. 

The project type to be opened is displayed at the bottom of the Open Project dialog box shown below and 
may be modified using the Project Type dropdown list: 
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Press No if you want to discard all changes, e.g. when accidentally modifying user defined parameters 
during reinspection after opening an existing project. In this case, the stored data of the current, 
previously saved project will not be overwritten and changes to the project will not be stored.  

Press Cancel to return to the project workflow, e.g. if you want to save the current changes under a new 
project name using the menu item File → Save As. 

6.4.3.3. Save a project 

At any time during the workflow, data can be saved by selecting the menu item File → Save or typing 
Ctrl+S. However, previously stored data will be overwritten automatically. 

Notes on closing and saving: 

1. Closing and saving can be done at any time during the preparation of a project to preserve the user 
input up to the completed workstep. 

2. If a previously completed project has been opened, previous project data will be overwritten and 
replaced by the current state of the project. Therefore, do not use the save function when opening a 
previous project simply for inspection. In this case, use the menu item File → Save As. 

3. Select the menu item File → Save As to store a modified project under a new project name. 

4. The current project state and name can always be seen in title bar. 

6.4.4. Delete Projects 

Stored BESA MRI projects can be deleted if no longer needed, e.g. if an improved coregistration project 
has made a previous project obsolete. To delete, select the menu item File → Delete Projects…. The 
Delete Projects dialog box appears: 

In the Project Type drop down selection box at the bottom, select the type(s) of projects to be deleted. 
Select Segmentation Projects to delete segmentation projects, Coregistration Projects to delete 
coregistration projects, or All Projects to delete segmentation and coregistration projects. 

Mark all subjects for whom project data shall be deleted in the Subjects selection box. Then select the 
projects to be deleted in the Projects selection box (multiple subjects or projects can be selected by 
holding the Ctrl or Shift key while selecting). 

A confirmation box is displayed, after selecting and pressing Delete. 

Press Yes only, if you do not need the listed project data any more. Restoring is no longer possible after 
deleting. Press No to prevent deleting. 
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7. Appendix 

For an easy data management, the data generated by BESA MRI are stored in one folder. In this folder, 
the so-called BESA MRI Data Folder, the data are organized in subject-based subfolders. 

7.1. The BESA MRI Data Folder 

The BESA MRI Data Folder is the folder or path where BESA MRI stores all project data to and reads 
completed or prepared projects from. This folder should exclusively be used for storing BESA MRI data. 

When starting BESA MRI for the first time (see chapter 2), a local folder accessible to all users is 
suggested as the default folder. Depending on the operating system, this folder is located as follows: 

• Windows 10:   C:\Users\Public\Public Documents\BESA MRI\Projects\ 

• Windows 7:   C:\Users\Public\Public Documents\BESA MRI\Projects\ 

In most cases, however, it might be more useful to create a shared folder on a server drive, e.g. 
E:\Server\BESA MRI Data that is accessible to all users from anywhere in the local network. This is more 
convenient, since BESA MRI uses a network dongle allowing the software to be run from any computer in 
the local network where BESA MRI has been installed and configured with the shared BESA MRI Data 
folder. 

Important note: In clinical use, it is highly recommended using an encrypted drive to store the data 
folder, since it can contain patient information, unless the option to anonymize patient data is used in the 
workflow step of MRI data reading. Furthermore, please ensure that PCs running BESA MRI are 
password-protected such that only eligible users have access to BESA MRI.  

Note: If you have a multi-license installation, make sure that two users do not work on the same subject 
and project at the same time. Currently, BESA MRI does not lock projects within the network. 

If there are several major research studies with different subjects, you might want to create separate 
folders to store the data of the different studies separately. BESA MRI offers the choice to switch between 
different BESA MRI Data folders (see chapter 6.4.1) by selecting the menu item File → Select Data 
Folder. 

Note: When switching between different BESA MRI Data folders, the project data are preserved in each 
folder and are not copied to the new folder. Thus, you may have to segment a subject’s MRI twice unless 
you copy the subject’s subfolder to the new BESA MRI Data folder using, e.g. Windows Explorer, and 
update the Data Folder Information as described below. 

7.2. The BESA MRI Data Folder Information File 

For faster access on the different projects in the BESA MRI Data folder, an information file called Data 
Folder Info is created in the subfolder BesaInternal within each BESA MRI Data folder. The Data Folder 
information stores the subject and project file names of all projects in the BESA MRI Data folder. 

After copying or moving subject data folders from a previous to a new BESA MRI Data folder using, e.g. 
Windows Explorer, update the Data Folder information by selecting the menu item File → Update Data 
Folder Info. When switching between folders, make sure that the tick mark of the update option stays on 
in the confirmation dialog box (see chapter 6.4.1). 
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7.3. Subject-based Data Management 

Project data are stored on a subject name basis. Subjects are identified by family name, first name, and 
birth date as read from the input files (DICOM). If a subject name is not known, e.g. if the MRI data have 
been anonymized, the default subject name Z_Anonym is used. If the birthday is not specified, the 
default birthday 1901-01-01 (Unknown DOB = unknown date of birth) is set. 

All project data of a subject are stored in one subfolder of the BESA MRI Data folder having the 
composed folder name <SubjectName>_<Birthday>. 

Project data are managed by BESA MRI using special dialogs for opening, saving or closing, and deleting 
projects (see chapter 6.4.4). These dialogs provide a subject-and project based selection of completed or 
prepared project data.  

 

7.4. The configuration file 

Some settings can be adjusted in the BESA MRI.cfg file, located in: 

C:\Users\<USER>\Documents\BESA MRI\Settings\BESA MRI.cfg 

 

Default error ellipsoid radius: A new group can be added to the config file (the values provided in the 
example below show the default values): 

[SphereAndError] 

1st=20.000000 

2nd=20.000000 

3rd=20.000000 

ErrorMax=60 

ErrorMin=5 

UseDipoleColorAsDefault=0 

OverrideBSA=0 

 

The values for radii are expressed in mm. The first three values define the radii of ellipsoid and rim. The 
first value (1st) is the primary radius, oriented radially from the source to the head center. The second 

value (2nd) is the secondary radius, whose orientation is a projection of dipole orientation onto the plane 

perpendicular to radial direction. In case that the dipole orientation is also radial, the direction is the x 
direction of the unit sphere coordinate system. However, if the source location lies in x direction, then the 
direction is the z direction of unit sphere coordinate system. The third value (3rd) is the tertiary radius, 

oriented orthogonally to the previous two. 

Maximum and minimum values of the error radii can be set using ErrorMax and ErrorMin, 

respectively. 

When UseDipoleColorAsDefault is set to 1, ellipsoids will be colored using the dipole color instead 

of gray even for cases when default sizes are used. 

If the OverrideBSA is set to 1, the error radii information of the BESA Research solution will be 

discarded and default values will be used instead. 
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Inhomogeneity correction for displayed MRI: If the setting 

[Settings] 

InhomogeneityCorrectionDisplay=0 

is set, then the inhomogeneity correction will not be applied for visualization. The default is 1 (it will be 
applied). 

 

7.5. List of error and warning messages 

7.5.1. Error messages 

Workflow 
Workstep 

Message Text / Symbol Description 

BESA MRI Sentinel LDK Protection 
System 

No valid license detected. Please 
attach a BESA license key in 
your local network. Make sure 
that the HASP driver is installed. 
Also ensure that your HASP is 
up-to-date and that you own a 
license for this version of BESA 
MRI (contact sales@besa.de). 
(H0007) 

This message shows up when a dongle with a valid 
license is not found or the license driver is not 
correctly installed. 

BESA MRI BESA MRI is already running. 
A second instance cannot be run 
on this PC. 

When you run BESA MRI while BESA MRI is 
already running, BESA MRI displays this error 
message. 

BESA MRI 

 

The internal error MF_211 
occurred. Please contact 
www.besa.de/contact/support/ 

The error MF_211 means that something 
unexpected happened (e.g., there is not enough 
space available on the disk or you do not have 
permission to write files on the disk) and the 
program noticed that. 

You can request support using our support form. 

Start Workflow 

Select Project  

Select the BESA MRI Data 
Folder 

You don’t have write privileges 
for the selected folder. Please 
select a valid BESA MRI Data 
Folder. 

This message appears when you select a folder 
where you do not have permission to write as the 
BESA MRI Data Folder. 

Start Workflow 

Select Project  

Your current BESA MRI Data 
Folder does not contain any 
segmentation projects. 

When there are no saved segmentation projects, 
this message shows up after clicking the Open 
Segmentation Project button. 

Start Workflow 

Select Project  

Your current BESA MRI Data 
Folder does not contain any 
coregistration projects. 

When there are no saved coregistration projects, 
this message shows up after clicking the Open 
Coregistration Project button. 

Start Workflow 

Select Project 

 

The following projects could not 
be finalized due to an error: 

***.seg; 
***.seg 

This message appears when the automatic 
finalization for segmentation projects (Edit | 
Finalize All Segmentation Projects) is interrupted 
during the process. 

Segmentation 

Read T1-weighted 
MRI Data 
Read T2-weighted 
MRI Data 

The selected file could not be 
read. 

Please check if the correct file 
type is selected. In case file type 
and file format match and this 
problem still prevails, please 

This message occurs when the selected MRI file is 
empty or corrupted. 
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contact 
www.besa.de/contact/support/. 

Segmentation 

Read T1-weighted 
MRI Data 
Read T2-weighted 
MRI Data 

No scans found 

No DICOM scans were found in 
the selected folder. Please select 
another folder. 

This message occurs when the selected folder 
does not have DICOM scans. 

Segmentation 

Read T1-weighted 
MRI Data 
Read T2-weighted 
MRI Data 

Subject Mismatch 
The patient info of the loaded 
data set for image registration 
does not match the patient info of 
the current MRI data set. 

Please make sure that this is the 
correct data set for registration. If 
this is not the correct data set, 
load another data set by pressing 
the Load Data button. 

 

This message appears when the subject of the 
selected image data for image registration is 
different from the subject of the loaded main image 
data. 

Coregistration 

Set Fiducials 

The segmentation project you 
have specified as input for this 
project does not exist any more. 

Do you wish to select a new 
input project? 

 

This message appears when specified input project 
(segmentation project) does not exist. 

Coregistration 

Set Fiducials 

The segmentation project you 
have specified as input for this 
project has not been completed. 

Do you wish to finalize the input 
project? 

[Yes] [No] [Cancel] 

This message appears when specified input project 
(segmentation project) has not reached finished 
state. 

 

• Yes: The current workflow is closed; instead, 
the segmentation workflow is resumed. 

• No: The dialog box closes. 

• Cancel: Same as No. 

 

Coregistration 

Fit Surface Points 

The selected coregistration file 
does not contain any EEG 
electrode information (needed as 
input for FEM/BEM leadfield 
generation). If you want to select 
this coregistration file for a 
coregistration, please uncheck 
the option “Generate FEM EEG 
leadfield” and “Generate BEM 
EEG leadfield” in “Set Project 
Targets” workstep. 

 

This message shows up when an EEG FEM/BEM 
calculation is part of the project targets but the 
selected co-registration file (.sfh) does not contain 
electrodes. 

Coregistration 

Fit Surface Points 

No POS file exists for the 
selected coregistration file (*.sfh). 
If you want to generate a 
FEM/BEM MEG leadfield, a POS 
file containing information on the 
MEG sensors must exist with the 
same basename as the 
coregistration file. 

If you want to select this 
coregistration file for a 
coregistration, please uncheck 
the option “Generate FEM MEG 
leadfield” and “Generate BEM 
MEG leadfield” in “Set Project 
Targets” workstep. 

 

This message shows up when an MEG FEM/BEM 
calculation is part of the project targets but no MEG 
sensor coordinate file (*.pos) exists for the selected 
co-registration file (.sfh). 
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Coregistration 

Fit Surface Points 

The update information could not 
be written to the coregistration 
file ***.sfh. 

This message shows up when the selected 
coregistration file (.sfh) cannot be modified. 

Open 
Segmentation 
Project 

View Results 

Solution files need to be saved in 
Talairach coordinates in order to 
be opened in BESA MRI 

This message shows up when you select a solution 
file (*.bsa) saved not in Talairach coordinates from 
BESA Research after clicking the Load sources 
button. 

Open 
Segmentation 
Project 

View Results 

Information window 

Error: At least one of Brain Atlas 
data files is missing. Choose a 
different Brain Atlas and contact 
BESA team for support 

Press the Close button to close 
the project. 

This message appears in the Information window 
when the data file of the selected brain atlas is 
missing or corrupted. 

To resolve this issue, you should reinstall BESA 
MRI. 

 

 

7.5.2. Warning messages and symbols 

Workflow 
Workstep 

Message Text / Symbol Description 

BESA MRI 

 

A green check mark shows up next to the finished 
worksteps in the Workflow window. 

BESA MRI 
 

A green check mark shows up next to a button in 
order to indicate that the related process is 
successfully finished. 

BESA MRI 
 

A yellow question mark shows up next to a button 
in order to indicate that the related process is not 
successfully finished. 

BESA MRI Another program has requested 
to start a coregistration. 

Do you wish to close the current 
project and start coregistration? 

[Yes] [No] 

This dialog box appears when BESA Research 
requests a new MRI coregistration project while a 
project is opened or processed in BESA MRI. 

 

• Yes: The left and right sides of the MRI image 
are flipped. 

• No: The dialog box closes. 

 

Start Workflow 

Select Project 

The last BESA MRI session was 
not closed properly. 

Do you wish to restore the 
previous session? 

[Yes] [No] 

This message appears when you run BESA MRI 
again after abrupt termination during running a 
project. 

 

• Yes: You can restore the previous project. 

• No: The dialog box closes. 

 

Segmentation 

Set Orientation of 
T1 Data 

Set Orientation of 
T2 Data 

You have selected to flip the left 
and right side of your volume 
data. 

For correct data sets this 
inversion will lead to incorrect 
results. 

Are you sure that the flip of the 
left and right side is correct  for 
your data and shall be 
performed?" 

[Yes] [No] 

□ Do not show this message 
again 

This message shows up after checking the check 
box “Perform Left-Right Flip”. 

 

• Yes: The left and right sides of the MRI image 
are flipped. 

• No: The dialog box closes. 
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Segmentation 

Read T1-weighted 
MRI Data 

Data info for the primary volume 
data (T1) has been changed. 

Do you want to change the info 
of the currently read secondary 
volume data (T2) accordingly? 

This message shows up when you modify the data 
information of the main image after finishing the 
worksteps for reading T1 and T1 MRI data. 

Segmentation 

T1 Inhomogeneity 
Correction 

T2 Inhomogeneity 
Correction 

Run Inhomogeneity Correction 

You have reduced the number of 
iterations. All iterations have to 
be recalculated. 

Do you wish to continue? 

This message appears when you reduce the 
number of iterations and run inhomogeneity 
correction again. 

Coregistration 

Set Fiducials 

The segmentation project you 
have specified as input for this 
project has not prepared a 
volume conductor segmentation 
yet (needed as input for the 
generation of a FEM or BEM 
forward model). 

Note: To perform a volume 
conductor segmentation, check 
the option “Run Volume 
Conductor Segmentation” in the 
“Set Project Targets” workstep of 
your input project and finalize it. 

Do you wish to open the input 
project to perform a volume 
conductor segmentation? 

[Yes] [No] [Cancel] 

If a FEM or BEM forward model was requested in 
the project targets, but no volume conductor 
segmentation was performed in the segmentation 
workflow, the dialog box appears. 

 

• Yes: The workflow is closed; instead, the 
segmentation workflow is resumed with the 
existing project, and the user can change the 
project targets to indicate the volume conductor 
segmentation. 

• No: The dialog box closes, and then you can 
navigate back to the Set Project Targets 
workstep to change the project targets or 
choose another segmentation project. 

• Cancel: Same as No. 

 

Coregistration 

Fit Surface Points 

The result of surface point fit has 
changed since the last 
calculation. 

Do you wish to reset manual 
correction parameters? 

This message appears when surface point fit 
results have changed and you had already done 
manual corrections before. 

Coregistration 

Fit Surface Points 

Info 

Scaling on *-axis is already at 
##.##. 

Please check scaling of MRI. 

This message appears after running surface point 
fit when scale values exceed the limit range of 
scaling. 

When you use an individual MRI with the 
coregistration file where the electrode locations are 
defined on a sphere, scale values might exceed the 
limit range. 

 

7.6. Range, accuracy and precision of displayed values 

The following table lists measured quantities that are displayed to the user during certain work steps in 
clinical usage of BESA MRI. The range, accuracy and precision are also listed. 

 

Workflow 
Workstep 

Measured quantity Range Accuracy Precision 

Segmentation 
View segmentation 
results 

Source position or 
position of anatomical 
structure in the brain, in 
AC-PC coordinate 
system 

The permitted range 
lies within -127.5 mm 
to +127.5 mm, 
measured from the 
AC point. 

Accuracy of this value 
depends on the 
accuracy with which 
the definition of the 
anatomical landmarks 
and the rotation can 
be carried out during 
segmentation. Typical 
MRI quality enables 
an accuracy of ±1.5 
mm.  

Precision of this value 
was established by an 
internal test. It 
depends on precision 
of transformation 
(definition of AC 
coordinate and 
rotation of brain).  

Mean precision is ±2 
mm.  
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Segmentation 
View segmentation 
results 

Source position or 
position of anatomical 
structure in the brain, in 
Talairach coordinate 
system 

The permitted range 
lies within -127.5 mm 
to +127.5 mm, 
measured from the 
AC point. 

Accuracy of this value 
depends on the 
accuracy with which 
the definition of the 
anatomical landmarks 
and the rotation can 
be carried out during 
segmentation. Typical 
MRI quality enables 
an accuracy of ±2 
mm. 

Precision of this value 
was established by an 
internal test. It 
depends on precision 
of transformation 
(definition of AC 
coordinate and 
rotation of brain). 

Mean precision is 
±2.5 mm. 

Coregistration 
Fit surface points 

Mean distance error of 
the fit (digitized surface 
points to reconstructed 
head surface) 

The range starts at 
0.0 mm and has no 
fixed upper limit. 

±0.5 mm ±0.5 mm 

Coregistration 
Fit surface points 

Maximal distance error 
of the fit (digitized 
surface points to 
reconstructed head 
surface) 

The range starts at 
0.0 mm and has no 
fixed upper limit. 

±0.5 mm ±0.5 mm 
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