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will associate that EEG data with the just created TMS 

sample.  This ensures that the coil location is recorded at 

the time of the stimulation, and not at the end of the EEG 

trial acquisition. 

If you only connected the TTL trigger to the NEURO PRAX 

computer, then enable Use NEURO PRAX input. During the 

experiment, each time the EEG system acquires an epoch 

of data (trial), it will automatically be sent to Brainsight 

and Brainsight will record the coil location and create a 

sample with it along with the EEG data. Note that there 

will be a delay between the time of the TMS pulse and 

the sample creation as Brainsight will only be notified 

of the sample after the EEG computer has acquired the 

sample and sent it to Brainsight. If the TMS coil is moved 

during that delay, the location of the coil at the end of 

the EEG trial (as opposed as at the time the coil was fired) 

will be recorded.

As the EEG is acquired, you can view the data in the 

Brainsight windows in a variety of ways. In any image 

view, you can select one of several EEG display methods. 

Take a moment to explore the different displays to find 

one that best suits your needs. 

If the two computers have discovered each other, you 

should notice in the Brainsight Electrodes step window 

that the Add From-> NEURO PRAX item is enabled (Fig. 

21-3). If not, make sure that the NEURO PRAX computer 

is in the measure step and verify that your network is 

properly configured. Contact Rogue Research for further 

assistance.

.

Fig. 21-3
Electrodes shown in the list populated from the NEURO 
PRAX (or loaded from a sequence file).
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Digitizing Electrode Locations

Once the two systems have discovered each other, you 

can obtain the list of electrodes from the NEURO PRAX 

computer, and use the Brainsight pointer to digitize them.

•	 In the Brainsight electrodes step, click Add from 

NEURO PRAX. After a few seconds, the electrode list 

should fill up and match the electrode names on 

the NEURO PRAX computer. NOTE, if instead you 

received an error message, try going back and forth 

from the Measuring to Patient and back to Measuring 

mode on the NEURO PRAX computer, then click 

Populate from NEURO PRAX again (there is a known 

issue that the connection is interrupted after an 

extended period). 

•	 Once the electrode list has been populated, record 

them with the pointer by touching the electrode 

highlighted in the list with the pointer, and clicking   

Sample and Go To Next. You can use the Apple 

Remote or Voice recognition to sample in the same 

way as described in “Configure the I/O or trigger Box” 

from Chapter 16.

Recording EEG data during the experiment

Once the electrode locations have been recorded, Click 

Perform to go to the next step. Follow the instructions 

from “Chapter 16: Performing the Study” to set up for the 

stimulation. 

Exporting EEG Data

Once the experiment is complete and you are reviewing 

the session from “Chapter 22: Reviewing Study Data”, you 

can export the EEG data to EDF+ format for processing 

in your favorite EEG analysis program. EDF+ is the most 

commonly accepted EEG file format and enables you to 

use the EEG data acquired in Brainsight for analysis using 

other software. Brainsight supports two variants of EDF+, 

the discontinuous (event related) and the continuous 

versions. Brainsight stores the data in an event related 

format, so the continuous export is re-constructed 

using the timing information and the gaps between the 

samples (if there are any) are padded with 0s. To export 

the EEG data, (in the session review window), click Export 

EDF+, and follow the prompts.

Fig. 21-4
One of the methods of displaying EEG data.
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 Chapter 22 > Reviewing Study Data

Chapter 22: Reviewing Study Data

After one or more TMS sessions, it is often useful 

to review the data acquired. Brainsight has several 

tools to help review the results of the TMS session 

as well as export these to external file formats so 

you can perform more detailed analyses.

The usual purposes for review are:

•	 To verify that the targets to be stimulated were 

indeed stimulated.

•	 To sort through the data and export relevant 

information for further analysis.

•	 To pick recorded locations and convert them to 

targets for subsequent sessions.

•	 To configure the display window and take screen-

shots for publication.

Review is initiated from the Session manager pane. Click 

on the Sessions tab and then click Review, which will open 

a new display window (Fig. 22-1). 

DISPLAY WINDOW

The review display window uses a similar layout to the 

perform window with a few changes. 

•	 A new list, the session list, can be seen next to the 

samples list. You can show or hide all the samples 

from a particular session as a group in the image 

views by enabling the show checkbox. You can show 

one or multiple sessions by clicking on their respec-

tive show boxes.

•	 The samples list displays all the samples from a 

session selected from the sessions list. Selecting 

multiple sessions in the sessions list will add all 

the samples from each highlighted session into the 

samples list. This is distinct from showing or hiding 

a sample in the image views. The samples list allows 
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Data
Samples
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Details

Targets

Sessions

Fig. 22-1
Session Review window.
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such as the colour and shape of the sample. These can 

be changed at any time. Selecting multiple samples will 

display the common attributes. Changing any of these 

will be applied to all the selected samples.

One noteworthy attribute to describe is the peak-to-peak 

response from the EMG. This value is not recorded but 

rather it is derived from the raw EMG sample and the 

EMG window set with the movable green lines in any EMG 

display. If you move the MEP window controls (see Fig. 

16-16), the MEP values will be recalculated. You can also 

change the MEP peak to peak manually by selecting the 

value in the list, and editing it directly. This new value will 

be used in any subsequent motor map calculation and 

will be exported when the Data Export option is selected. 

This can be handy to remove outlier values known to 

be noise or to replace the values with values from a 

third party EMG device (and used to create a motor map 

display). Note the value is displayed in bold typeface when 

it has been overridden. Deleting the override value in the 

sample data list will return the value to the automatically 

calculated value.

The samples list represents a union of the samples from 

the selected sessions. You can manipulate content of the 

list display by clicking Configure..., and enabling and/or 

disabling the available fields. You can display the samples 

in the image views for comparison by clicking the show 

checkboxes in the lists. You can also change the display 

layout (as in any display window) to your preference by 

clicking in the list headings to change the display order.

you to selectively view the attributes of one or more 

samples. Selecting another session in the sessions 

list will affect what is shown in the samples list, but 

not what is being displayed on the images. Clicking 

Configure Columns... opens a window where you can 

enable or disable the display of any attribute in the 

samples list to simplify sorting them.

•	 The target list will have all the targets created in 

this project. You can display any of the targets in 

the image views by enabling their respective show 

checkbox. 

EXAMINING THE DATA AND CHANGING ATTRIBUTES

Samples can be made visible or hidden using the show 

checkbox. To show or hide all of the samples quickly, 

select any sample, press z-a to select the entire list (or 

shift-click or z-click to select a group from the list), 

then cntrl-click or right-click on the list and select Show 

Selected Samples or Hide Selected Samples from the 

popup button. 

When a sample is selected (and visible on any of the 

image views), the sample will be highlighted by a red 

bounding box. When multiple samples are selected, each 

one is highlighted.

Selecting a sample in the samples list will display its 

attributes under the samples list. Many of these attributes 

were acquired when the sample was recorded, such as the 

current target at the time and the EMG waveform (if you 

were recording EMG). Many attributes are user selectable, 

As was possible during the TMS session, you have access 

to the inspector tool to customize the image view, change 

the display attributes of the 3D surfaces as well as use 

the motor maps feature.

CONVERTING A SAMPLE TO A TARGET

It is common for a TMS target to be derived from the 

results of a previous TMS session. You can easily convert 

(copy) a recorded sample into a target by dragging the 

sample from the sample list into the target list. The 

Convert to Target… button present while performing the 

TMS session performs the same function as dragging and 

dropping them.

It is common for the recorded sample locations to have a 

scalp point as its origin while it is often preferable to have 

the target’s origin set somewhere in the cortex (see Fig. 

15-10). After creating the target as described above, use 

the target positioning tool and nudge tool to nudge the 

target into the cortex as described in “Creating a target 

based on a previous sample” on page 103.

EXPORTING THE DATA

You can also export the targets or acquired sample data 

to a text file for more detailed analysis. The file format 

is essentially a tab-delimited text file where each row is 

a sample (or a landmark or target if you chose to export 

those as well) and each attribute is separated by a tab 

character. Attributes with multiple values are separated 

by a semicolon.
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To export the data, select the samples you wish to export 

from the list, then click Export->Brainsight text file (.txt)… 

to open the export dialog box (Fig. 22-2). You can choose 

to export the samples as well as the targets and registra-

tion landmarks. If you selected a sub-set of samples to 

export, click Selected samples only, otherwise, select All 

or None. Among the samples, targets and landmarks, 

you can select which attributes for each type of entry 

to export. You can also select the coordinate system to 

use for all coordinates. The default is World coordinates, 

which are defined by the image data file format. You can 

also select Brainsight’s internal coordinate system (illus-

trated in Fig. 22-3). If you performed an MNI registration, 

you can use MNI or Talairach coordinates. Enter a file 

name (navigate to the desired folder), and then click Save.

Exported Data Format

The text file begins with a short header describing the 

fields and the order in which they are saved, followed 

by the targets (if you chose to export them), then the 

landmarks (if selected) and finally the samples. If you 

chose to export the landmarks, each one consists of two 

points (in the same coordinate space). The first is the 

image-based location (the one identified on the images in 

the landmarks step) followed by the coordinate sampled 

by the pointer during the registration. 

Attribute description

All data are written as strings. It is described as an 

integer, it is implied that this is the format of the string. 

Fig. 22-2
Data export box. 

The selected attributes of each sample will be  

exported as a text file. The format is a straightforward 

tab-delimited text file.
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Fig. 22-3
Brainsight’s internal coordinate system.

X
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Note that some attributes were added with newer 

versions of Brainsight. If you are exporting a session that 

was acquired with an older version, the newer attributes 

may not be included since they were not recorded at that 

time.

•	 Session name [string.]: the name of the session.

•	 Sample name [string.]: the name of the sample.

•	 Index [integer]: The index of the sample assigned in 

the order of the creation of the samples. If samples 

are deleted after they were created, the indexes are 

not reused.

•	 Creation Cause [string]: The name of the even that 

caused the sample to be recorded (e.g. TTL1).

•	 Assoc. Target [string]: the name of the target that 

was current at the time of the sample.

•	 Crosshairs driver [string]: Name of the tool that 

was being tracked when the sample was generated. 

Possible values are Mouse, Pointer or the name of 

the tracked tool given when it was calibrated.

•	 Lox X (Loc Y & Loc Z) [float]. X, Y and Z values of the 

location of the tracked tool at the time the sample 

was taken.

•	 m0n0 m0n1 m0n2 [float]: The orientation (direction 

cosine) of the x axis of the tracked tool in the host 

coordinate space. See Fig. 22-4 for a description of 

the tracked tool coordinate system and how to use 

the location and direction cosines to assemble the 

tool-to-image transform. This transform can be used 

to convert points relative to the tool to points in the 

image space  (e.g. projections along the coil’s z axis 

into the head).

•	 m1n0 m1n1 m1n2: [float]: The orientation of the y 

axis of the tracked tool in the host coordinate space.

•	 m2n0 m2n1 m2n2: [float]: The orientation of the z         

axis of the tracked tool in the host coordinate space.

•	 Offset [float]: The value of the offset slider (set 

during the session in the perform window) when the 

sample was acquired.

•	 Comment [string]: The comment that was entered (if 

any) in the comment field of the sample.

•	 Dist. to target [float]: The straight line distance from 

the coil reference point to the target. 

•	 Target Error [float]: The shortest distance from the 

line projecting into the head along the coil’s path as 

described in Fig. 16-18.

•	 Angular Error [float]: The tilt error of the coil as 

described in Fig. 16-18.

•	 Twist Error [float]: The angular difference between 

the target orientation and the coil’s orientation. The 

centre of rotation is the Z vector as defined during 

the coil calibration (see Fig. 7-7).

•	 Date [string]: The date the sample was acquired in 

YYYY-MM-DD format.

•	 Time [string]: The time (according to the system 



190 USER MANUAL v2.5NIBS

clock) in HH:MM:SS.XXX were HH is the hour, MM 

is the minute, SS is the second and XXX is the 

millisecond. 

•	 Stim. Power A, Pulse Interval, Power B: When 

connected to a Magstim 200 or bi-stim using a 

serial cable, these values may be captured and 

exported. 

•	 EMG Window Start & EMG Window End [float]: The 

values of the window start and end in which the 

MEP value and latency are evaluated.

•	 EMG Start [float]: Time in msec before the sample 

time (e.g. when the coil fired) when the EMG record-

ing started. Also referred to as baseline. Always a 

negative number.

•	 EMG End [float]: End time in msec of the EMG sample 

(trial duration).

•	 EMG Res. [float] Time in msec between samples. 

•	 EMG Channels [integer]: Number of active channels 

at the time of the sample acquisition (usually 0, 1 or 

2). Note that value can change within a session (if 

one changes the settings during the session).

•	 EMG Peak-to peak N [float]: N is the channel number. 

Peak to peak value in µV calculated between the 

EMG window at the time the data was exported. 

Note that for multiple EMG channels, the order of 

the data output is: EMG Peak to Peak 0, EMG Data 0, 

EMG Peak to Peak 1, EMG Data 1 and so on.

•	 Latency [float]: The time from the TMS pulse to the 

start of the EMG response.

•	 EMG Data N: [float;float;...float]. EMG samples in µV, 

separated by a “;”. The number of samples can be 

calculated by  
(EMG End-EMG Start)/EMG Res

You can perform the export more than once and switch 

coordinate systems between exports to export the data in 

multiple coordinate systems.

EXPORTING TO DICOM FORMAT

If your anatomical images were in the DICOM format, 

you can export the TMS samples in a more graphical 

manner for use in other visualization software (or even 

another navigator) by exporting them in DICOM format. 

The exported images can either be a copy of the original 

anatomical images with the EMG values “burned” onto 

the images as a sphere using the EMG values and the 

projection of the TMS coil vector onto an arbitrary surface 

(e.g. curvilinear) as the location, or a blank volume 

with the same geometrical size/shape as the underlying 

anatomical images for use as an overlay. 
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Fig. 22-4
Illustration of the relationship between the coil position and 
orientation described by the loc and direction cosine values. 
They can be assembled into a matrix to convert coordinates 
relative to the coil into Brainsight, world or MNI/Talairach 
coordinate spaces. For example, to find the Brainsight 
coordinate of a point 15mm under the coil, multiply the 
transform matrix by the vector [0, 0, -15, 1] (Note, this 
example applies if the .txt file was exported in Brainsight 
coordinates).
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Chapter 23: EEG Electrode Recording

Many Brainsight users also happen to use EEG for 

many of their experiments. If you are one of them, 

then you can make more productive use of your 

Brainsight position sensor hardware to digitize the 

locations of the EEG electrodes and the subject’s 

scalp. This often renders the need for the Polhe-

mus system (and the Locator software) redundant.

There are literally dozens of EEG data acquisition and 

analysis programs in use today. Some of these use 

standardized configurations of the EEG electrodes (e.g. 

10-20 grid) to estimate the locations of each electrode. 

Other programs use a 3D position sensor (not unlike the 

Vicra used by Brainsight) to digitize the exact locations of 

the electrodes and sometimes the scalp to either create 

a more realistic model of the head, or to co-register the 

EEG data to MR images of that subject. In addition to EEG, 

many NIRS-DOT systems employ the same techniques to 

localize the NIRS optode locations.

Brainsight supports two methods to represent the EEG 

electrodes. One is a free form method where the three 

anatomical landmarks are recorded, followed by the 

electrodes in no particular order. The second method 

uses a sequence file (commonly used by BESA) to define 

a sequence of electrodes that can be loaded to prompt 

you to digitize the electrodes in that order. In either case, 

you may also want to digitize a random sampling of scalp 

points to characterize the shape of the head.

It is important to note that you do not need the MR 

images of your subject for this procedure. Strictly speak-

ing, you are not performing any neuronavigation, you are 

simply using Brainsight to talk to the position sensor and 

take some measurements.

Once the measurements have been taken, you can save 

them in one of a few file formats, depending on the 

accepted formats of your EEG software.
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Fig. 23-1
First step of electrode recording.

GETTING STARTED

•	 Launch Brainsight and dismiss the splash screen. 

To open the EEG window, select Window->Electrode 

Recording (Fig. 23-1). Enter the name of the subject 

in the field at the top of the window.

Setting up

•	 Before starting, set up the trigger method(s) to 

notify the computer whenever you are touching a 

landmark. Optionally turn on the speech recognition 

or Apple Remote by enabling or disabling their 

respective checkboxes.

•	 Put the subject tracker on the subject’s head and 

place the subject in the view of the Polaris position 

sensor (review how to prepare the subject and use 

the Polaris by looking at “Prepare the Subject” on 

page 113).

USING A TEXT FILE

•	 If you are using a text file (Sequence .seq, Locator 

.elp, BESA .sfp or Brainsight .txt), load it here by 

clicking Import File..., and select the file using 

the file dialog box. Refer to your EEG software 

documentation regarding the file format specifica-

tion or contact Rogue Research for an example file. 

Once the electrode file has loaded, the electrode 

references will appear in the Landmarks and 

Electrodes tab (when you get to the next step). Note 

that loading a sequence file clears any pre-existing 

samples.
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Fig. 23-2
Electrode digitizing screen

DIGITIZE THE ANATOMICAL LANDMARKS

•	 If not already the active tab, click the Landmarks 

tab to bring it up (or, if you have speech recognition 

activated, say “Landmarks”). 

•	 Place the tip of the pointer on the first landmark and 

either say “Sample”, press Play on the Apple Remote 

or have an assistant click on Sample & Go To Next. 
The software will sample the location of the pointer 
and associate it with the currently selected landmark 
in the list. The green check mark confirms this.

•	 If there is another landmark, the software will 

automatically go to the next one and speak the 

name of the electrode (assuming you have the 

volume turned up). Take note of this, and touch it 

with the pointer and repeat the sample process.

•	 Continue for all landmarks.

Once you sample the last landmark, no landmarks will 

be selected. If you wish to add additional landmarks, 

continue to sample landmarks (as you did before) and 

new unnamed ones will be created. You can change the 

names as you go, or select them in the list after you have 

finished and rename them at that time.

You can re-sample a landmark by selecting it in the list 

and sampling it with the pointer again. You can remove 

entries by selecting them in the list and clicking Remove. 

Finally, you can clear all the samples by clicking Clear 

All, which removes the sampled data but leaves the 

entries so they can be re-sampled.
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DIGITIZING ELECTRODES

•	 Click on Electrodes or say “Electrodes” to bring up 

the electrodes tab (Fig. 23-2). If you are using a 

sequence file, then all the electrode names should 

be visible in the list. Otherwise, the list will be empty 

and any new sample will automatically be named 

“Electrode-1, Electrode-2...”.

•	 Touch the first electrode (either the one highlighted 

in the list, or if there are no entries in the list, your 

first electrode) and either say “Sample”, press Play 

on the Apple Remote or have an assistant click on 
Sample & Go To Next. The software will sample the 
location of the pointer and associate it with the 
currently selected electrode in the list. 

•	 If there is another electrode, the software will 
automatically select the next one in the list and 
speak it. Go to the named electrode location, touch it 
with the pointer and sample the location.

•	 Continue for all electrodes.

Once you sample the last electrode, no electrodes will 
be selected in the list. If you wish to add additional 
electrodes, continue to sample them (as you did before) 
and new unnamed ones will be created. You can change 
the names as you go, or select them in the list after you 
have finished and rename them at that time.

You can re-sample any electrode by selecting it in the list 
and sampling it with the pointer again. You can remove 
an entry by selecting it in the list and clicking Remove. 
Finally, you can clear all the samples by clicking Clear 

All, which clears the sampled data, but leaves the entries 

so they can be re-sampled.

DIGITIZING HEAD SHAPE (OPTIONAL)

The purpose of the head sampling function is to generate 

a “cloud” of samples that will help define the shape of the 

scalp. This is used by many EEG applications to generate 

a subject specific head model or to co-register the EEG 

electrode coordinate space to the subject’s MR space.

To begin acquiring scalp samples:

•	 Click on Head or say “Head” to bring up the Head 

sampling tab (Fig. 23-3). Note that the list will be 

empty as there are no pre-defined head points.

•	 Touch the pointer tip gently on the subject’s scalp, 

making sure that the pointer is visible to the Polaris 

and either say “Sample”, press Play on the Apple 

Remote or have an assistant click on Sample & Go 

To Next. The scalp location will be recorded and the 

entry will be appended to the list in the window.

•	 Move the pointer tip to an adjacent location on the 

scalp and sample again (using the same options as 

in the previous step).

•	 Continue to sample scalp locations throughout the 

head according to the needs of your EEG software. 

Typically, at least 20-30 points will be required. 

make sure that you obtain samples all over the head 

to obtain a reasonably good representation of the 

head shape.

SAVING THE DATA

Once you have sampled the anatomical landmarks, 

electrode locations and head shape cloud (if needed), you 

can save this information to a variety of file formats.

•	 Click Export As... to open the save file dialog (Fig. 

23-4).

•	 Select a file format from the popup menu (see 

below), enter a file name and click Save.

FILE FORMAT DETAILS

The file format chosen for export will influence two 

things: the format of the text and the coordinate system 

of the samples. Choose the right one for your EEG 

software. Take special care to fully understand the coordi-

nate system used for each format as they can be confusing!

Text (.txt)

This is the simplest file format. The coordinate system 

uses the subject tracker as the origin and the coordinate 

axes, which are arbitrary depending on the orientation 

of the subject tracker. All samples are in this coordinate 

system. The coordinate system details are irrelevant as 

the anatomical samples would presumably be used to 

co-register all the samples to your specific coordinate 

system. 

Locator

The coordinates are transformed according to the Locator 

coordinate system (sometimes referred to as the CTF 
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Fig. 23-3

Head Sampling Screen

Fig. 23-4
File Export Dialog
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coordinate system). In short, the X axis is defined as the 

line starting at the midpoint between the RPA and LPA  

and passing through the nasion. The Z axis is taken as 

the cross product of the X axis and the RPA-LPA line and 

the Y axis is the cross product of the Z and X axes, which 

is close, but not necessarily exactly along the RPA-LPA 

line. 

BESA

The BESA file format structure is similar the Locator, 

except that the coordinate system is slightly different (and 

sometimes confused with the Locator coordinate system!).

The origin is the point along the LPA and RPA line where 

the line from that point to the nasion would be perpen-

dicular to the LPA-RPA line (near the middle, but not 

necessarily exactly the middle due to head assymetry). 

The X axis is along the LPA-RPA line. The Y axis goes 

from the origin to the nasion and the Z axis is the cross 

product of the X and Y axes.

MatLab

Details to come.

As more Brainsight users become familiar with EEG, we 

would be happy to include additional file formats to the 

list. Please do not hesitate to contact us.
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While many NIBS experiments take place in 

dedicated rooms, there is a growing interest in 

performing NIBS while simultaneously scanning 

the brain using fMRI to observe changes in brain 

activation in real time. While this is an exciting 

prospect, it does impose significant logistical 

challenges to perform well. One requirement is 

to have all hardware (trackers, position sensor 

camera and camera stand) that is MRI compatible. 

MRI compatibility means meaning that it has no 

ferromagnetic materials to risk pulling the stand 

into the powerful magnet and to minimize any 

electromagnetic interference that may be caused 

by the camera. This chapter will cover assembly of 

the MRI compatible position sensor stand for the 

NDI Vega or Spectra.

NOTE: While every effort is made to ensure hat the equip-
ment is safe and effective while used in the MRI scanner, 
Northern Digital (the manufacturer of the Vega and Lyra 
cameras) do not guarantee MRI compatibility. Suitability 
for this purpose has been reported by other users however 
suitability and safety of these devices must be established 
on a case by case basis by you, the end user.

PARTS LIST:

1x 13mm wrench (NOT MRI COMPATIBLE)

6x 810mm Aluminum Extrusion

2x 1035mm Aluminum Extrusion

1x 585mm Aluminum Extrusion

4x 6-hole plate joint

4x L-joint

2x T-joint

2x Plastic 90deg Gusset

94x Brass Bolts (or 74 & 20 with thumb screw)

94x brass nuts

84 Plastic washers (spacers)

20x 3-hole Nut Spacer

12x 2-hole Nut Spacer (or 4 & 8 with set screw)

9x 1-hole Nut Holder (or 7 & 2 with set screw)

2x End-cap with wheel

2x End-cap with foot

4x flat bar end-cap
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1x Camera Bracket

4x 4mm x 16mm bolts

2x Ethernet-Optical converter

1x Optical cable

1x Ethernet Cable

ASSEMBLING THE FRAME

Assemble the nut spacers first by inserting the nut into 

the hexagonal holes (Fig. 24-1). Note that the bolts are 

held by friction so handle them with some care to prevent 

the bolts from falling out. The purpose of the spacers 

is to keep the bolts spaced to match the hole spacing 

of the L-bracket and T-joint and to facilitate assembly 

by keep the bolts oriented correctly. When inserting the 

spacers with nuts, you may find they slide well with slight 

resistance to hold their position within the T-slot tracks 

(this is the intention) however due to the variability of the 

slot thicknesses, they may have high resistance and be 

difficult to slide, or may have little resistance and move 

when the bar is tilted. You can use a small piece of tape 

to hold them in place if needed.

Note the shape of the profile when looking at the end 

(Fig. 24-2B). One side is flat while the other is trapezoid. 

This is designed to fit into the similarly shaped slot in the 

aluminum extrusions (Fig. 24-2B). 

1.	 Take 84 of the plastic spacers and insert then onto 

84 of the brass bolts (Fig. 24-3).

2.	 Take 2 of the 810mm aluminum extrusions and 

insert a 3-hole spacer at one end of each of them 

(refer to Fig. 24-2 to see how to inert a nut-spacer).

3.	 Lay the extrusions flat on the floor such that the 

ends with the spacer are next to each other (so the 

2 extrusions, when joined, form a longer extrusion, 

refer to Fig. 24-4).

4.	 Take a 6-hole flat joint plate and lay it over the bars 

and adjust the position of the bars so the holes of 

the joint plate align with the holes of the 2 3-nut 

spacers in the extrusions.

5.	 Using 6 brass bolts (with spacers), insert them into 

the holes of the plate and crew them into the 6 brass 

bolts in th extrusions. The two extrusions should 

now form one long extrusion with the 6-plate joint 

at the half-way point.

Fig. 24-1
Example of a 3-nut spacer with the nuts inserted

A:

B:

C:

D:

Fig. 24-2
A: The aluminum extrusion profile (slot profile highlighted). 
B: Example of a 2-nut spacer with and without set screw. 
 C: Spacer being inserted into extrusion slot.  
D: Spacer fully inserted.

Fig. 24-3
Brass bolt with plastic spacer (highlighted)  
and thumbscrew (without spacer).
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two vertical sections of the stand (vertical bar 

assembly).

9.	 Take the first of the vertical bar assemblies and 

insert 2x 3-hole spacers into one slot of the bar, 

90 degrees rotated compared to the joint plates 

assembled earlier (see Fig. 24-5). Slide the first of 

the 3-hole spacers about 16” (406mm) down from 

the top and have the second one end flush with the 

top of the bar.

10.	 Insert 2x 3-hole spacers into the slot opposite from 

the one of the previous step so that they are on both 

sides pf the vertical bar.

11.	 Take one T-joint plate and align the bottom 3 holes 

with the lower 3-hole spacer nuts, and using 3x 

bolts with spacers, attach the T-joint to the vertical 

bar assembly. Repeat with a second T-joint plate of 

the opposite side of the bar. Do not over tighten (just 

enough to keep the T-joint from moving).

12.	 Take one L-joint plate and align 3 holes with the 

3-hole spacer at the top of the vertical bar assembly, 

orienting the L-joint such that the final result should 

look like Fig. 24-5. Repeat with a second L-joint 

plate for the opposite side of the vertical bar. Do not 

over tighten (just enough to keep the T-joint from 

moving).

13.	 Repeat the previous 4 steps for the second vertical 

bar assembly however point the joint plates in the 

opposite direction (see Fig. 24-6). 

Fig. 24-4
2x810mm vertical bars attached at the ends with 2x 

6-hole joint plates 

6.	 Flip the extrusions over so the 6-hole plate is on the 

floor and the bare sides of the extrusions are on top.

7.	 Repeat steps 2-5 to secure a second 6-hole plate to 

sandwich the extrusions with the 2 plates. The result 

should look like Fig. 24-4.

8.	 Repeat steps 2-7 with 2 additional 810mm 

extrusions and 2 6-hole plates to make a second 

extended extrusion assembly. These will form the 

Fig. 24-5
Upper section of the vertical bar assembly with the T-joint 
and L-joints in place.
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14.	 Take one 810mm aluminum extrusion bar and 

insert a 3-hole spacer into one of the slots at one 

end and slide it to the middle of the bar, approx 

40cm from one end. Insert a second one into the 

opposite side of the bar and slide it to the middle of 

the bar.

15.	 Take one T-joint plate and place it over one of the 

3-hole spacers (that you inserted into the bar) and 

using 3x brass bolts (with spacers), screw the bolts 

into the 3 bolts within the spacer (Fig. 24-7). Tighten 

the bolts gently to leave them loose enough to 

enable the T-joint plate to be slid along the bar to 

adjust the final position. Note that sliding the T-joint 

may be difficult as it may bind. Adjust the tension 

in the 3 bolts to enable the plate to slide with little 

effort (it takes practice).

Fig. 24-7
T-joint plate attached to the aluminum profile.

Fig. 24-6
Vertical bar assemblies with upper joint plates installed. 
Note the joint plates are oriented to face each other.

16.	 Take another T-joint and screw it into the opposite 

side 3-hole spacer so that the 2 T-joint plates are 

parallel to each other.

17.	 Repeat the previous 2 steps with a second 810mm 

aluminum extrusion bar. Note that these will form 

the horizontal base (feet) of the stand.

18.	 Take one of the vertical extrusion assemblies, and 2 

2-hole spacers. Insert one spacer into a slot at the 

opposite end of the bar than the L-joints, taking care 

to insert it into one of the other 2 slots (not the same 

slots used for the L-joints) so they are at 90-degrees 

compared to the L-joint. Slide that spacer to be flush 

with the end of the bar.

19.	 Insert a second 2-spacer into the opposite slot, again 

flush with the end.

20.	 Place one 810mm (the feet of the stand) flat on the 

ground with the T-joints facing upward, and with 

an assistant helping, carefully insert the end of the 

extrusion assembly (vertical section of the assembly) 

bar with the 2-hole spacers in between the T-joint 

plates and align the 2 holes of the T-joint plates 

with the bolts of the 2-hole spacer, and insert 2 

bolts (with spacers) to attach the vertical assembly 

to the 810mm bar (feet of the stand), taking care to 

ensure that the L-joints at the other end are pointing 

perpendicular to the 810mm bars and to leave the 

bolts a little loose to allow for movement of the bar 

(and the now attached 2-hole spacer).
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21.	 Use 2 more bolts (with spacers) to secure the other 

T-joint. You may have to move the bar somewhat to 

align the bolts.

22.	 With the 4 bolts inserted (in pairs) successfully, 

carefully slide the assembly bar down until it comes 

into contact with the perpendicular 810mm bar. 

Tighten all the bolts to secure the 2 bars in place.

23.	 Repeat the previous 4 steps for the second vertical 

assembly and 810mm bar.

24.	 Take one 1035mm bar, insert 1x 1-hole spacer nut 

(with the set screw, if present in your set) and slide it 

to the middle. Use a small flat-head screw driver to 

tighten the set screw to secure the T-nut.

25.	 Take one plastic 90-deg gusset and note that it 

has perpendicular slots (one horizontal and one 

vertically oriented). Using a brass bolt or bolt with 

thumb screw if present in your kit (No spacer ring), 

attach the L-bracket to the bar (see Fig. 24-8).

26.	 Repeat for the second 1035mm bar, taking care that 

the 90-deg gussets are both at the same locations 

along their respective 1035mm bars.

27.	 Take one 1035mm bar, insert one 2-hole spacer 

(with set screw, if present in your kit) into the 

end, ensuring you insert it in the same slot as the 

L-bracket from the previous steps.  Insert a second 

2-hole spacer (with set screw, if present in your kit) 

into the end of  the bar using the opposite slot. Slide 

them to be flush with the end of the bar.

28.	 Insert 2x 2-hole spacers into the opposite end of the 

bar (with set screw, if present in your kit).

29.	 Repeat the previous 2 steps for the other 1035mm 

bar, ensuring both 90-gussets (one on each bar) 

are on the same side and the exposed slots of 

the gussets are parallel to each other (they will 

eventually secure the final extrusion between the 

two parallel 1035mm bars).

30.	 Take one of the vertical/foot bar assemblies and lay 

it flat on the ground with the ends of the T-joint and 

L-joint facing upward.

31.	 Take one 1035mm bar and insert it between the 

T-joints. Move the bar until the two holes of one 

T-joint is aligned with the nuts in the 2-hole spacer.

32.	 Use 2 bolts (thumbscrews, if present in your kit) and 

2 spacers to secure the 1035mm bar to the T-joint, 

taking care to leave the bolts slightly loose to allow 

some movement for the next step.

33.	 Move the 1035mm bar slightly to align the 2 holes 

of the opposite T-bracket with the other 2-hole 

spacer. Insert 2 bolts (thumbscrews, if present in 

your kit)  and 2 spacers into those two holes.

34.	 Push the 1035mm bar until it is in contact with the 

vertical assembly (perpendicular). If your kit does 

not have the t-nuts with set screws, tighten the bolts.

35.	 If your kit has the t-nuts with the set screws and 

thumbscrews, carefully remove the thumbscrews 

and carefully remove the bar taking care to not 

A:

B:

Fig. 24-8
A: 90-deg gusset with perpendicular slot guides.  
B: Gusset installed on horizontal aluminum bar.
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gusset with the other 1-hole nut holder and secure 

with a bolt (no spacer). 

46.	 Take one 1-hole nut holder and insert it into one 

of the slots of the 585mm bar (either one of the 

left-right side slots), slide it down ~10cm from 

the top (does not need to be exact). Take a second 

1-hole nut holder and slide down the opposite slot 

(again ~10cm down).

47.	 Take the camera mount, and insert it into the 

vertical bar and side it down into one of the bolt 

holes in the middle is aligned with bolt in the slot 

(inserted in the previous step). See Fig. 24-9.

48.	 Insert a bolt (no spacer) and tighten the bolt slightly. 

Note that loosening the bolt slightly allows the 

camera holder to slide vertically on the 585mm bar.

49.	 Slide the camera mount until the second hole aligns 

with the opposite nut holder and insert another nut 

(no spacer).

50.	 Insert one 1-hole bold holder into the outer slot 

of one of the 810mm bars that are the foot of the 

stand. slide it ~2cm from the end.

51.	 Take one of the end-caps with wheels and insert it 

into the end of the 810mm bar. Slide it along the bar 

until the screw hole on the side of the cap is aligned 

with the bolt in the slot. Insert a bolt (no spacer) into 

the hole and screw into the bolt in the slot, leaving it 

slightly loose.

52.	 Slide the end-cap further onto the 810mm bar until 

move the t-nuts inside the slots of the bar.

36.	 Using a narrow flat screw driver, tighten the set 

screws of the T-nuts to secure them in their now 

optimal location within the slot. Place the bar back 

into the bracket and replace the thumbscrews into 

the holes and tighten them. 

37.	 Repeat the previous 6 steps for the second 1035mm 

bar and the L-bracket at the end of the vertical 

assembly.

38.	 With the aid of an assistant, take the second vertical 

bar assembly and hold it over the top ends of the 

2 1035mm bars that are now attached the first 

vertical bar assembly. 

39.	 Carefully lower the assembly such that the 1035mm 

bar at the end of the assembly lines up with the 

L-joint and the second 1035mm bar lines up with 

the T-joint. You may have to adjust the location of 

the T-joint to get everything to line up.

40.	 Secure all the joints using thumbscrews or bolts 

(with spacers). A total of 16 bolts will be needed (8 

for each 1035mm bar).

41.	 Orient the entire frame upright (so the 2 810mm 

bars that form the feet are flat on the ground).

42.	 Using the wrench again, ensure that all the bolts of 

all the joints (T-joints and L-joints) are well secured 

and that stand does not sway left/right (some flex is 

inevitable, but it should feel secure).

43.	 Take the short 585mm bar, and insert two 1-hole 

Fig. 24-9
Closeup of the sliding Vega stand.

nut holders into the same slot of the 585mm 

bar. Slide the spacer such that they are the same 

distance apart as the 2 gussets on the 1035mm 

bars (~16” apart)

44.	 Align the 585mm bar vertically and align the free 

hole of the upper gusset with the upper bolt in the 

slot of the 585mm bar. Secure the 585mm bar to 

the gusset with a bolt (no spacer). Keep the bolt 

loose enough to allow the 585mm bar to slide 

vertically.

45.	 By sliding the 535mm bar vertically, align the lower 
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the bar is just near the wheel, taking care not to 

slide too far such that the 810mm bar comes into 

contact with the wheel. Tighten the bolt to secure 

the end-cap (Fig. 24-10).

53.	 Repeat the previous 3 steps for the second end cap 

with wheel, taking care to have both end caps with 

wheels on the same end of the same, so the frame 

can be moved by lifting the other side of the frame 

onto the wheels.

54.	 Insert a 1-hole nut holder into one the slots of the 

other end of the 810mm bar, slide the nut holder to 

be flush with the end of the bar.

55.	 Take an end-cap (no wheel) and insert it into that 

end of the 810mm bar, taking care that the foot 

(round bump) side of the end cap is under the frame 

and slide to align the side screw hole with the bolt 

Fig. 24-10
Closeup of the foot with wheel.

Fig. 24-11
The feet of the stand. 

in the slot. Insert a bolt (no spacer) and screw it into 

the bolt.

56.	 Slide the end cap so that the end is flush with the 

end of the 810mm bar and secure by tightening the 

bolt.

57.	 Repeat the previous 3 steps for the second end cap.

58.	 Take the 8 protective end caps and insert two on the 

upper ends of the vertical bars (top of the frame), 

two on the exposed ends of the mid-joint of the 

vertical bar and two on the ends of the 810mm bars 

next to the end caps with no wheels.

59.	 Make one more final check that all bolts of the 

frame are tight.

The frame assembly is now compete. 

ADJUSTING THE OVERALL HEIGHT OF THE STAND

The stand is designed to be useful in a variety of scanner 

environments. The overall stand height is not designed 

to be changed often (e,f, day by day) however it can be 

adjusted for a particular environment by changing the 

length of the vertical assembly using the 6-hole joints. To 

change the height of the stand:

1.	 Remove any camera from the stand to protect it 

from accidental impacts.

2.	 Loosen 3 of the vertically aligned bolts of one of the 

6-hole joints (do not remove them, but loosen them 

enough to allow the vertical bars to slide). Do the 

same with the 3 holes of the 6-joint plate on the 
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other side (to allow free sliding of one of the 810mm 

bars of the vertical assembly).

3.	 Carefully slide the lower 810mm bar of the vertical 

assembly so the entire vertical assembly is the 

desired length and tighten the 6 bolts again

4.	 Perform the same operation for the other vertical 

leg assembly.

5.	 Replace the camera.

INSTALLING THE VEGA CAMERA AND ETHERNET 

CONNECTIONS

1.	 Take the Vega camera out of its box (if not already 

done)

2.	 Note the 4x M4 holes on the back f the camera.

3.	 While holding the camera against the camera 

mount, line up the 4 holes of the camera mount 

with the 4 holes of the camera

4.	 Using the 4 M4 screws and a 3mm hex tool, secure 

the camera to the mount.

5.	 Unpack the Ethernet/optical converter.

6.	 Gather one Ethernet optical converter, the Vega 

power supply (with power cable), short Ethernet 

cable and long Ethernet cable. 

7.	 While consulting with the relevant technical 

representatives of the MRI suite, place the Vega 

power supply in a location acceptable to the MRI 

staff with access to AC power (likely a filtered power 

source). Place the Ethernet/Optical adapter and 

power supply at the same location and ensure both 

the Vega power supply and Ethernet/optical adapter 

have access to  AC power.

8.	 Connect the short Ethernet cable between the 

Ethernet connector of the Ethernet/optical converter 

and the Data-in of the Vega power supply.

9.	 Connect the long Ethernet cable to the Data+power 

of the Vega camera and connect the other end to the 

Vega camera.

10.	 Use the velcro straps to secure the cable to the stand 

in a way as to prevent it from obstructing normal 

access to the scanner and surrounding space.

11.	 With the assistance or approval of the MRI suite 

staff, take the optical fibre and run it through the 

waveguide so one end is near the Ethernet adapter/

Vega power supply and the other end will be near 

the location of the Brainsight computer.

12.	 Connect the fiber-optic cable to the Ethernet/optical 

adapter

13.	 Connect the other end of the fiber-optic cable to the 

second Ethernet/optical adapter.

14.	 Connect the power adapter of the second Ethernet/

optical adapter to appropriate AC power.

15.	 Connect the third Ethernet cable to the Ethernet port 

of the Ethernet/optical adapter and the Ethernet 

adapter of the Brainsight trolley, or directly into the 

Ethernet port of the Brainsight computer.

Fig. 24-12
The assembled stand.
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