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Manufacturer 
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Representation 

ANT Neuro B.V. 
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www.ant-neuro.com/products 

 

 

 

Important notices: 

The visor2 software is a CE class IIa device according to the MDD Annex IX. 

In Canada, visor2 is registered as medical device class II according to the MDR, under MDL number 88778. 

Outside the EU and Canada, application of the visor2 software is for research only and not for clinical use. 

 

Copyright © 2011-2014 ANT Neuro B.V. / eemagine Medical Imaging Solutions GmbH. All rights reserved. 

No part of this document may be copied or reproduced without the express permission of the authors.  
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Disclaimer 

 

We have attempted to write this document as accurately as possible. However, mistakes are 

bound to occur, and we reserve the right to make changes to the products, which may render parts 

of this document invalid. No part of this document may be copied or reproduced without the 

express permission of the authors. 
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1 GENERAL INFORMATION 
This document serves as the User Guide for the visor2 system.  It contains important information about the operation 

of the system, its specification and limitations. Especially, it contains several safety warnings that are to be obeyed at 

any time. 

visor2 consists of the visor2 software and additional hardware required to operate the system. 

1.1 INTENDED USE 

visor2 software is used to aid 3D navigation for positioning of Transcranial Magnetic Stimulation (TMS) coils over 

preselected brain regions in scientific research or clinical procedures. visor2 software is to be used with a compatible 

TMS stimulator, a compatible optical tracking system and further compatible accessories. Optionally, a compatible 

amplifier for measuring electrophysiological signals can be connected. The visor2 software allows to record and view 

electrophysiological signals from the patient. It visualizes the activated motor cortex area over the anatomical images 

of the patient's brain based on the analysis of the evoked muscle response after the application of a TMS pulse.  

The visor2 software must be operated by a trained physician, and must not be used during surgical operations. 

1.2 CONTRAINDICATIONS 

visor2 is a system aiming at supporting you in positioning a TMS coil over anatomically or functionally interesting 

areas. The system optionally records and processes electrophysiological signals to guide the user in the coil 

placement. visor2 is a 3D navigation system, and, as such, has no contraindications. The TMS stimulator you are using 

has contraindications.  

Warning: Before performing transcranial magnetic stimulation, read carefully the complete list of contraindications in 

the documentation of your TMS stimulator. 

1.3 CLASSIFICATION 

visor2 software is classified as a CE class IIa medical device, and is classified under NBOG BPG Guideline 2009-3 as 

active medical device, code MD 1111 (software).  

visor2 software acts as accessory to other medical devices to facilitate their use or to help locating motor controlling 

areas on the braƛƴΩǎ ǎǳǊŦŀŎŜΦ visor2 software is an active device to monitor the position of TMS coils and to help 

ƭƻŎŀǘƛƴƎ ƳƻǘƻǊ ŀǊŜŀǎ ƻƴ ǘƘŜ ōǊŀƛƴΩǎ ǎǳǊŦŀŎŜ ŀǎ ŀǎǎƛǎǘŀƴŎŜ ƛƴ ŘƛŀƎƴƻǎƛǎΦ visor2 software is not intended to be used as 

therapeutic device, nor for controlling/monitoring the performance of such devices, and is intended to be used only 

with TMS devices in Class IIa and compatible EEG/EMG amplifiers in Class IIa. The visor2 software is not intended for 

direct diagnosis or monitoring of vital physiological processes/parameters. 
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1.4 FEATURES 

visor2 software allows for  

¶ Import of anatomical and functional 3D image data (MRI, CT, fMRI) 

¶ Semi-automated image segmentation of skin and brain 

¶ Coil calibration for 3D navigation using a specially designed calibration board 

¶ Registering the patient's head to the segmented skin using a combined landmark and surface matching 

algorithm 

¶ Real-time display of the position of one or two TMS coils relative to the patient's 3D image data and 

segmentation 

¶ Calculation and display of the induced electric field for TMS stimuli 

¶ Display of stimulation sites, i.e. coil positions at the moment the TMS stimulus was invoked 

¶ Navigated targeting at pre-defined targets or existing stimulation sites 

¶ EMG recording and the display of the EMG stimulation responses 

1.5 LIMITATIONS 

¶ The accuracy of the localization of the coil and the other tracked tools is typically within 2mm (RMS), see also 

Appendix 7: System components - Technical Specifications for further accuracy information. 

¶ The accuracy of the localization depends not only on the overall accuracy of the system, but also on your 

diligence when using it. Be aware of the following: 

o During the whole navigated TMS session, the position of the head tracker must not change. If the 

position of the head tracker changes with respect to the position of the patientΩǎ ƘŜŀŘΣ ǘƘŜ patient 

registration is no more valid. 

o From the accuracy point of view, the patient registration is the most critical step. Be precise when 

digitizing the positions of the nasion and the left and right preauricular points and perform always the 

head shape based registration. 

o The segmentation of the scalp in the MRI directly influences the patient registration quality. Check the 

segmentation result for agreement with the MRI before using it for the neuronavigation session. 

o During coil calibration, be sure that the coil center matches the point of origin on the board. Any 

displacement will be reflected in the precision of the coil localization. 

o During each TMS session, be sure to validate your coil calibration. This ensures that the coil tracker has 

not shifted with respect to the coil by more than 2mm. If validation fails or in doubt, recalibrate your coil. 

o A geometrically distorted MR scan will decrease considerably the overall accuracy. 

o The calculation of the electric field induced by the TMS coil is based on an approximation of the head 

shape. The calculated values are only indicative. 

o The strength of the electric field is calculated on the vertexes of the curvilinear surface. The map is then 

obtained by interpolation. Be sure to generate a fine curvilinear mesh if you need a precise localization of 

the field maximum. 

o The probability of excitation of the underlying cells depends not only on the direction and the intensity of 

the applied field but also on the shape and orientation of the neurons. 
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o Depending on the user settings, the extent of the area under a non-vanishing electric field may vary. Be 

aware that cells outside the area indicated by visor2 might be stimulated, and that cells within it might 

not. 

1.6 SAFETY WARNINGS 

¶ visor2 is to be used only by physicians, trained on the use of the system, and aware of the visor2 indications of 

use and limitations. 

¶ Use only tracking tools provided by ANT/eemagine. Use with utmost care; prevent accidental falling tools, as this 

may result in irreversible damage/breaks! Never use damaged tools! 

¶ Use the pointer tool very carefully when digitizing the positions of the anatomical landmarks, especially 

preventing the pointed tip to cause harm. When placing the pointer with your hand, use the other to steady the 

patientΩǎ ƘŜŀŘΦ   

¶ Handle all tracker tools very carefully. Avoid touching the reflecting sphere markers. Check for the integrity of all 

tools before each session with visor2. When replacing the sphere markers, press them completely to the bottom. 

¶ Make sure you always use the correct calibration board for coil calibration. Please refer to your distributor for a 

full list of compatible hardware. 

¶ Maneuver the visor2 cart carefully. Your full attention is required when moving the system, which may only be 

performed in TRANSPORTATION MODE. In order to prevent tip-over accidents, use your two hands, and make use 

of the handle; never push the cart sideways (SEE ALSO page 17). 

¶ After loading an MRI scan, always check the correct left-right orientation. After loading an fMRI always check that 

the left-right orientation is correct and that the functional scan is correctly co-registered with the anatomical one.  

¶ The use of Analyze as import data format for MRI scans is discouraged as there is ambiguity about the image 

orientation. If you need to work with Analyze images, it is most important to check the left-right orientation for 

every patient and data set. 

¶ After performing the registration, always verify its goodness. Use the pointer tool to indicate the positions of 

several anatomical landmarks, and verify it they are correctly displayed on the 3D view. 

¶ If high accuracy of the motor mapping results is required, e.g. as input into pre-surgical procedures, verify that 

the head reference has not shifted during the session. Use the verification step at the end of the Neuronavigation 

workflow. 

¶ Perform a screen calibration (see section Screen Calibration) if the absolute EMG / EEG amplitude is to be 

determined by the height of the EMG / EEG amplitude displayed on screen. Amplitudes on an uncalibrated screen 

ŘƻƴΩǘ ƳŀǘŎƘ ǘƘŜ ǘǊǳŜ ŀƳǇƭƛǘǳŘŜǎ ƻŦ ǘƘŜ 9aD κ 99DΦ 

1.7 SAFETY MEASURES 

1.7.1 GENERAL 

¶ Do not use the system in an operating room. 

¶ visor2 must not be used as sole basis for the planning of surgical procedures. 

¶ The visor2 software must not be used as a diagnostic tool for inspecting 3D medical images. 

¶ The visor2 software is not certified for the recording of EEG. 

¶ The system is not to be immersed in any liquid. If any liquids or moisture penetrate the system or a part thereof, 

remove the plug from the wall socket and have the system checked by the manufacturer.  
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¶ Do not store any liquids in and/or on the cart. Before starting to use the system, verify that there are no liquids 

stored in/on the cart. 

¶ Do not plug in equipment or power cord extensions to the medical isolation transformer when provided as part of 

the visor2 system. Do not change the power connections. Do not block access to its main power switch. Also see 

Appendix 7: System components - Technical Specifications for further regulatory information. 

¶ Setup and switch on the equipment before the patient comes in; do not touch any electrical contact/connector 

simultaneously with the patient. 

¶ WARNING: do not modify this equipment without authorization of the manufacturer. 

1.7.2 AMPLIFIER 

¶ The only external power supply that may be used is the original supply, which came with the amplifier. DO NOT 

replace it with anything else. If any third-party type of supply is used then patient safety is not guaranteed.  

¶ Make sure that the wall socket is well earthed.  

¶ Inspect the power cord often for damage. Do not operate the system with a damaged power cord.  

¶ Take care in arranging patient and sensor cables to avoid patient entanglement or strangulation.  

¶ Do not wind the cables in a loop smaller than 5 cm or bend them sharply, this may damage the cables.  

¶ Do not bend the fiber optic link too sharply, as it may break.  

¶ Do not use the system when any part of it is damaged.  

¶ Do not connect active sensors or electrodes to any of the amplifier inputs.  

¶ Before any optional batteries are replaced disconnect the patient from the amplifier, make sure that the external 

power supply is disconnected and the device is switched off. 

¶ Reusable electrodes present a potential risk of cross-contamination. Please refer to the documentation that came 

with your CE certified electrodes for instructions on how to prevent this.  

¶ The system is not defibrillator proof.  

¶ The system is not suitable for use in an inflammable mixture of anesthetics and air, oxygen or nitrous oxide.. 

¶ The system is not to be immersed in any liquid.  

¶ If any liquids or moisture penetrate the system or a part thereof, remove the plug from the wall socket and have 

the system checked by the manufacturer.  

¶ Do not expose the system to direct sunlight, heat from a source of thermal radiation, excessive amount of dust, 

moisture, vibration, or mechanical shock.  

¶ Do not use sharp objects such as pencil-points or pen-tips to manipulate the buttons on the control panel, as this 

can cause damage.  

¶ ELECTRICAL SHOCK HAZARD: Do not connect electrode inputs to earth ground. Connecting an earth ground might 

result in electrocution.  

¶ ELECTRICAL SHOCK HAZARD: Refer servicing to approved technicians only.  

1.7.2.1 RECOMMENDATIONS FOR RECORDING 

¶ Before the first use for EMG recording, each amplifier must be calibrated to the visor2 system. 

¶ Check the signal quality of the EMG before the first stimulation in an EMG-TMS-session 

¶ It is recommended to prevent overload on the CPU resources during EMG acquisition, as may be caused by 

network activity (e.g., internet browser, or e-mail program), or virus scanners.  

¶ If possible, disconnect the PC from a network during EMG acquisition. 
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¶ If you must use a virus scanner, please check if you can disable it during recording, and verify its settings for any 

scheduled periodic activity. 

¶ After installation and verification of the proper recording procedures, it is best to use the same USB port always 

for the connection of the amplifier/USB interface. 

¶ Disable the Windows selective suspend feature for energy saving for every USB 2.0 port the MobiMini Bluetooth 

dongle shall be used with: 1. Plug the dongle into the first USB 2.0 slot 2. Go to the Windows device manager and 

open the overview of connected Bluetooth devices at "Bluetooth Radios" 3. Select the properties of the 

Bluetooth device "Generic Bluetooth Radio" 4. Select the "Power Management" tab and deactivate the entry 

"Allow the computer to turn off this device to save power" 5. Repeat steps 2 - 4 for every USB 2.0 slot available 

¶ The use of many different USB devices on the recording PC may result in an instable system configuration. In that 

ŎŀǎŜΣ ǇƭŜŀǎŜ ŘƛǎŎƻƴƴŜŎǘ ŘŜǾƛŎŜǎΣ ŀƴŘκƻǊ ǊŜƳƻǾŜ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ŘǊƛǾŜǊ ǘƘǊƻǳƎƘ ǘƘŜ ²ƛƴŘƻǿǎ ά5ŜǾƛŎŜ aŀƴŀƎŜǊέ 

control. 

¶ visorн ŘƻŜǎ ƴƻǘ ǎǳǇǇƻǊǘ ŀ ΨŎƻƴǘƛƴǳƻǳǎΩ ǊŜŎƻǊŘƛƴƎ ƳƻŘŜΣ ōŜŎŀǳǎŜ ƻŦ ŀ ǎƛȊŜ limit of CNT files of 2GB. The user 

should be aware of practical restrictions for the duration of one recording file, for example:  

 Ą record maximally at most 4 hours with 32 channels at 2048Hz, equally so for 64 channels at 1024Hz;  

After this time, you need to start a new session. 

Notes:  

o This is considering 'normal' EEG. As the EEProbe *.cnt format compresses the data, these values depend 

on the information content of the EEG and might vary between patients and sessions 

o If you require longer recordings, you can enable the option ά9ȄǘŜƴŘŜŘ ƳƻŘŜέ ƛƴ ǘƘŜ /b¢ 9ȄǇƻǊǘ {ŜǘǘƛƴƎǎ 

(Tools Ą Options Ą CNT Export Settings). This will store the data in the extended EEProbe format, 

allowing for 17TB (terra bytes, 1TB = 1000GB) of recording data and virtually endless recordings. 

However, please be aware that this format is not yet supported by most third party software. For more 

information, please contact support@eemagine.com. 

1.7.2.2 PRECAUTIONARY MEASURES 

¶ When the amplifier is not in use for more than a few days, switch off the device, and (if applicable), remove or 
disconnect batteries to prevent damage in case they start leaking. 

¶ Do not use an operating cellular phone within 30 cm of the amplifier, the cables and the electrodes, to avoid 
excessive noise on the signals. 

1.7.2.3 MAINTENANCE 

Maintenance is limited to regular cleaning and, if applicable, changing of batteries. There are no user serviceable 
parts within the device. Repairs can only be performed by the manufacturer. Due to design no calibrations are 
needed. 

1.7.2.4 CLEANING  

¶ Before cleaning, make sure that the amplifier is turned off and not in contact with a patient. Cleaning of the 
amplifier can be done with a slightly damp soft cloth. Do not use aggressive chemicals for cleaning. 

¶ The amplifier is not suitable for sterilization.  

¶ For information on how to clean an accessory, please refer to its own manual. 

1.7.2.5 CHANGING BATTERIES (IF APPLICABLE) 

¶ Before batteries are replaced, disconnect the patient from the amplifier, make sure that the external power 
supply is disconnected and the device is switched off. 

mailto:support@eemagine.com
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¶ Replace batteries simultaneously, and make sure they are all of the same type. Take into account the orientation 
of the batteries. 

¶ Dispose of batteries according to local regulations.  

1.7.3 OPTICAL TRACKING SYSTEM 

¶ Do not look directly into the laser-emitting aperture. The laser module on the position sensor emits radiation that 

is visible and may be harmful to the human eye. Direct viewing of the laser diode emission at close range may 

cause eye damage. 

¶ Do not use the system in the presence of flammable materials such as anesthetics, cleaning agents, and 

endogenous gases. Flammable materials may ignite, causing personal injury or death. 

¶ Radio frequency communications equipment, including portable and mobile devices, may adversely affect the 

performance of the system. 

¶ Do not use the system in an MRI environment without first determining the performance, including the 

positioning accuracy; please consult with service personnel of ANT/eemagine first. 

¶ Do not transport or store the position sensor outside the recommended storage temperature range, as this may 

cause the system to go out of calibration. Reliance on data provided by an out of calibration position sensor may 

lead to inaccurate conclusions and may cause personal injury. A calibration procedure must be performed before 

using the position sensor after it has been transported or stored outside the recommended storage temperature 

range. 

¶ Do not use cables or accessories other than those listed in this guide.  

¶ All user maintenance must be done by appropriately trained personnel. Maintenance by untrained personnel may 

present an electric shock hazard. 

¶ Do not attempt to bypass the grounding prong on the power cord by using a three-prong to two-prong adapter. 

The system must be properly grounded to ensure safe operation. Failure to do so presents an electric shock 

hazard. 

¶ Do not immerse any part of the system or allow fluid to enter the equipment. If fluids enter any part of the 

system they may damage it and present a risk of personal injury. 

¶ Do not sterilize the system as this may cause irreversible damage to its components. Reliance on data provided by 

a damaged position sensor may lead to inaccurate conclusions. 

¶ Do not use the position sensor without inspecting it for cleanliness and damage both before and during a 

procedure. Reliance on data provided by an unclean or damaged position sensor may lead to inaccurate 

conclusions.  

¶ Do not use markers without inspecting them for cleanliness and damage both before and during a procedure. 

Reliance on data produced by unclean or damaged markers may lead to inaccurate conclusions.  

¶ Do not obstruct the normal flow of air around the position sensor (for example, draping or bagging the position 

sensor). Doing so will affect the position sensor's operational environment, possibly beyond its recommended 

thresholds. Reliance on data provided by a position sensor that is outside of recommended thresholds may lead 

to inaccurate conclusions.  

¶ Take precautions to ensure that people with restricted movement or reflexes (for example, patients undergoing 

medical procedures) do not look directly into the laser-emitting aperture. Patients undergoing medical 

procedures may be restricted in the availability of adverse-effects reflexes (turning away eyes and/or head, 

closing eyes) due to pharmaceutical influences and/or mechanical restraints. The Class 2 laser module on the 
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position sensor emits radiation that is visible and may be harmful to the human eye. Direct viewing of the laser 

diode emission at close range may cause eye damage. 

¶ Use of laser controls or adjustments or performance of laser-related procedures other than those specified may 

result in hazardous radiation exposure. 

¶ Before using the system, make sure the power LED on the position sensor has stopped flashing. The power LED 

will flash while the position sensor warms up. 

1.8 OPERATING ENVIRONMENT REQUIREMENTS 

¶ There must be a clear line of sight between the position sensor and the tools to be tracked. 

¶ The tools must be inside the characterized measurement volume.  

¶ Make sure that sources of background IR light in the 800 nm to 1100 nm range (e.g. sunlight, some operating 

room lights) are minimized. The position sensor is sensitive to IR light. Since the position sensor functions by 

detecting IR light reflected from, or emitted by, markers, other sources of IR light can interfere with the optical 

tracking system. 

¶ Make sure that there are no large reflective surfaces within the field of view. 

¶ The environmental conditions must be as follows: the atmospheric pressure must be 70 kPa to 106 kPa, the 

relative humidity must be 30% to 70%, and the temperature must be 10ºC to 40ºC. 

   

1.9 DISPOSING OF WASTE EQUIPMENT  

Special EU instructions for disposal are applicable to a product on which this symbol is placed. 

Various parts of the visor2 system bear this symbol. This is also applicable to the USB-cable. 

¢ƘŜ ǎȅƳōƻƭ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ǇǊƻŘǳŎǘǎ Ƴǳǎǘ ƴƻǘ ōŜ ŘƛǎǇƻǎŜŘ ƻŦ ǿƛǘƘ ƻǘƘŜǊ ǿŀǎǘŜΦ LƴǎǘŜŀŘΣ ƛǘ ƛǎ ǘƘŜ ǳǎŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ŘƛǎǇose of their 
waste equipment by handing it over to a designated collection point for the recycling of waste electrical and electronic equipment. The 
separate collection and recycling of your waste equipment at the time of disposal will help to conserve natural resources and ensure that 
it is recycled in a manner that protects human health and the environment. For more information about where you can drop off your 
waste equipment for recycling, please contact your local city office, your household waste disposal service. 

1.10 CONTACT INFORMATION 

For more information and for reporting problems with visor2, please contact your local distributor, or contact the 

manufacturer directly at support@eemagine.com  

1.11 COMPATIBILITY 

visor2 supports all types of TMS stimulators, class IIa, according to the Medical Device Directive.  

The list of coils compatible with visor2 is constantly growing. Please contact your distributor or send an email to 

support@eemagine.com to find out if your coil is supported. 

  

mailto:support@eemagine.com
mailto:support@eemagine.com
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2 INTRODUCTION 
The visor2 product is a system made for real-time tracking of objects in space. visor2 has been designed for tracking 

TMS (transcranial magnetic stimulation) coils relative to the patientΩǎ ƘŜŀŘΣ ǊŜŀƭ-time forward calculation of the 

electric field induced in the brain due to the magnetic pulse, definition of target positions, real-time display of MRI, 

TMS stimulation and related information in various ways and the recording and analysis of electrophysiological 

signals. 

The product is manufactured by eemagine Medical Imaging Solutions GmbH, Berlin, Germany and represented by 

ANT Neuro BV, Enschede, Netherlands (www.ant-neuro.com). 

2.1 HOW THE DOCUMENTATION IS ORGANIZED 

Together with the visor2 system, you will be provided with the following documentation: 

¶ This User Guide. This document is intended to introduce you to the basic use of the visor2 system. Example cases 

will help you to start a TMS neuronavigation session, set markers, targets, create and navigate through the brain. 

You will also learn how to perform more advanced procedures such as offline motor mapping. About two hours 

are required to become familiar with the main features of the product, following the steps as described in this 

document.  

2.2 SYSTEM COMPONENTS 

The following components are part of the visor2 system: 

¶ The visor2 software running on the PC. 

¶ The optical tracking system (Polaris Spectra or Polaris Vicra from Northern Digital Inc.) for measuring distances 

and orientations of tracking tools. The position sensor comes with an arm and is mounted on a tripod, wall-

mounted or attached to the visor2 cart. A single cable leads to the supply unit, which is connected with the power 

supply and via a USB cable with the PC. 

¶ First coil tracking tool NT-112. This tool is ŀǘǘŀŎƘŜŘ ŀǘ ǘƘŜ Ŏƻƛƭ ƘŀƴŘƭŜ ǘƻ ŀƭƭƻǿ ǘǊŀŎƪƛƴƎ ǘƘŜ ŎƻƛƭΩǎ Ǉƻǎƛǘƛƻƴ ŀƴŘ 

orientation. 

¶ Second coil tracking tool NT-143. This tool is only needed in case you would like to navigate two TMS coils at a 

time (visor2 XT license required). This tool is attached at the coil handle of the second coil to allow tracking the 

ŎƻƛƭΩǎ Ǉƻǎƛǘƛƻƴ ŀƴŘ ƻǊƛŜƴǘŀǘƛƻƴΦ 

¶ Calibration board. The board is used for determining the position and orientation of the coil tracking tool relative 

to the coil itself. This needs to be done after fixation of the tracking tool. Note that for some coils, special 

calibration boards are provided. 

http://www.ant-neuro.com/
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¶ Reference tracking tool at patientΩǎ ƘŜŀŘ NT-103. The reference tool allows tracking head movements and makes 

sure that measured positions remain relative to the patientΩǎ ƘŜŀŘ ŘǳǊƛƴƎ ǎŜǎǎƛƻƴǎ ƻŦ ŜƭŜŎǘǊƻŘŜ ŘƛƎƛǘƛȊŀǘƛƻƴ ƻǊ 

TMS stimulation.  

¶ Pointer tracking tool NT-115 to mark nasion-ear-positions and collect head shape points. 

¶ TriggerBox NH-134 with Remote 2-button control NH-135. The remote control is connected to TriggerBox and 

from there via USB to the PC. It allows the user to operate visor2 ǿƛǘƘƻǳǘ ǘƘŜ t/Ωǎ ƪŜȅōƻŀǊŘΦ ¢ƘŜ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭ 

has two buttons: left in blue color, and right in green color. Dialog buttons in the visor2 workflows make 

reference to these button colors. In addition, the TriggerBox allows input of TTL pulses from the TMS stimulators 

via BNC cables and transmits them to the PC.  

¶ Amplifier and its components, which may vary depending on the type of your amplifier.  

The following image shows how to connect the hardware devices: 

 

FIGURE 1 HARDWARE SET-UP OF THE VISOR2 SYSTEM 
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2.3 THE TRACKING TOOLS 

With the term tracking tool we mean any object than can be tracked by the infrared tracking camera. Tracking tools 

are provided with sphere markers, which reflect infrared light emitted by IR-LEDs, attached to the position sensor. 

The geometrical configuration of a tracking tool is described in .rom configuration files. The tracking tools provided 

with visor2 are illustrated in Figure 2.  

The pointer tool is used during the patient registration. You will be asked to digitize with the pointer the positions of 

different anatomical landmarks on the patient́ s head. The coil tracker has to be rigidly attached to the coil, and 

allows tracking the position and orientation of the coil during a navigated TMS session. The reference tool has to be 

fixed to the patient́ s head. In order to allow the patient to move during the TMS session, all positions are expressed 

relative to the position of the reference tool. The calibration board is used when calibrating a coil. After having 

calibrated a coil, the calibration board will not be necessary anymore during the TMS session.  

¶ It is very important that the reference tool does not move with respect to the patient́ s head! 

¶ Please make sure that you always use a calibration board compatible with your coil! The program will present you 

with a list of boards that can be used with your coil. Never use a different one! 

 

  

Pointer tool NT-115 

Coil tracker. The lower part is specific to your coil model. 

The wing part with the reflective spheres is universal: 

NT-112 for the first coil and NT-143 for the second coil. 

 

Make sure that your TMS Stimulator is always connected to BNC Input 1 (In1)! In case you would like to navigate two 

TMS coils simultaneously, connect the TMS Stimulator for the first coil to BNC Input 1 and the Stimulator for the 

second coil to BNC Input 2.  

If you run an EMG / EEG session with two coils, connect the amplifier to BNC port OUT1. The trigger box will 

automatically merge the stimuli from both input ports IN1 and IN2 and feed them to the OUT1 port. 
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Reference tool NT-103. Note that it comes together with 

a clip for fixating it with a headband or on an EEG cap. 

Alternatively, you can use it with disposable snap stickers 

to affix it directly on the skin. 

Calibration board NT-104 (standard). For a wide range of 

coils, we also offer tight fit calibration boards that allow 

an even easier calibration. For details ask your local 

distributor! 

FIGURE 2: THE VISOR2 TRACKING TOOLS 

2.4 THE VISOR2 CART 

The system can optionally be provided with a cart, which facilitates the transport. The cart has two possible 

configurations: 

¶ Operation mode. During operation, the wheels of the cart should be locked and the position sensor rigidly 

fixatedΦ ¢ƘŜ Ǉƻǎƛǘƛƻƴ ǎŜƴǎƻǊ ǎƘƻǳƭŘ ōŜ ǇƻǎƛǘƛƻƴŜŘ ƛƴ ǎǳŎƘ ŀ ǿŀȅ ǘƘŀǘ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƘŜŀŘ ƛǎ ŀƭǿŀȅǎ ƛƴ ǘƘŜ ŦƛŜƭŘ ƻŦ 

view and that there are no obstacles which might obstruct the line of sight. 

¶ Transportation mode. Before moving the cart, please remove the position sensor, fold down the sensor mount 

arm and unlock the wheels. The cart should be maneuvered by holding the provided pull handle. 

2.5 PATIENT DATA MANAGEMENT 

The first time the Visor 2 software is run, it is important to select the root directory where all patient-related 

Řŀǘŀ ǿƛƭƭ ōŜ ǎǘƻǊŜŘΦ ¢ƘŜ Ǌƻƻǘ ŘƛǊŜŎǘƻǊȅ Ŏŀƴ ōŜ ǎŜƭŜŎǘŜŘ ōȅ ŎƘŀƴƎƛƴƎ ǘƘŜ 5ŜŦŀǳƭǘ awL CƛƭŜ CƻƭŘŜǊ ǳƴŘŜǊ ¢ƻƻƭǎҦ 

hǇǘƛƻƴǎҦ awL LƳǇort Menu.  It is extremely important to set the root directory only once. If this directory is 

changed, access to existing patient data will be lost (these may be retrieved by copying all patient directories into 

the new root directory). 
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FIGURE 3: PATIENT DATA STRUCTURE 

For each patient, a new patient directory will be created in the root directory, according to the structure shown 

in Figure 3.  

2.6 APPLICATION WORKFLOWS 

The visor2 is structured in five main workflows, which are accessible through the corresponding toolbar, as 

displayed in Figure 4.  

 

FIGURE 4: THE WORKFLOWS TOOLBAR 

 

It is important to understand that all navigation data refer to the underlying MRI that was used during data 

acquisition. That is, Session and Target data are only valid when analyzed using the current MRI. Therefore, if 

new MRI data is used for a later session, the current Target and Session data is archived together with their 

ǊŜǎǇŜŎǘƛǾŜ ƻƭŘ awL ƛƴ ŀ ǎŜǇŀǊŀǘŜ ŘƛǊŜŎǘƻǊȅ ŎŀƭƭŜŘ ά!ǊŎƘƛǾŜέΣ ǎŜŜ ǎŜŎǘƛƻƴ [ƻŀŘ awLΦ 
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When visor2 is used for the first time, the TMS Settings workflow needs to be run first. It allows the selection of 

the coil type to be used in the stimulation session and its calibration. The workflow allows calibrating all coils 

which might be used for stimulation. It is necessary to run this workflow only if a new coil needs to be calibrated: 

the selection of the active coil is done within the main TMS Neuronavigaton workflow. 

The Recording Settings workflow needs to be run only if the visor2 system is provided with an amplifier (XT 

License). It allows defining the amplifier type, the number and the labels of the recording channels and the 

sampling rate. It is necessary to run this workflow the first time visor2 is used and each time the configuration of 

the recording channels needs to be changed.  

Online Neuronavigation can only be started if all necessary patient data have been prepared. This is achieved 

within the Setup Patient workflow which allows to user to prepare all necessary 3D patient data for the 

navigation, starting from a ǇŀǘƛŜƴǘΩǎ MR scan or using standard data. This workflow also allows defining 

stimulation targets for a subsequent Neuronavigation session. 

The main application workflow, the TMS Neuronavigation can be started either through the corresponding 

button in the Workflows toolbar, or directly from the Setup Patient workflow, after it has been successfully 

completed. The TMS Neuronavigation workflow will guide the user to perform all steps which are necessary to 

start the navigation and signal recording and processing.  

The Offline Review workflow can be started either through the corresponding button in the Workflows toolbar, 

or from the TMS Neuronavigation workflow, after this has been finished. Through optimized views this 

workflows allows the user to easily review and analyze all data that have been generated during a navigated TMS 

session. 
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3 SETUP PATIENT 
Before starting a TMS session with visor2, an MR scan of the patient needs to be imported and segmented, in 

order to obtain a realistic head model of the scalp and of the brain. The brain surface will be then used to create 

the curvilinear surface, a mapping surface on which the 3D image texture is projected, which shows the cortical 

structures at different depths. In order to be able to co-register the MR scan with the head models, and later to 

register the patient with the corresponding MR scan, it is necessary to define the coordinate markers. All data 

will be copied to a patient-specific folder for later use in the Neuronavigation session. 

Alternatively, if no patient MRI is available, standard data can be used. In this case, an MRI of a healthy adult 

together with a pre-calculated segmentation is copied to the patient data folder. Note: The QT version of visor2 

supports only standard MRIs. 

  

In any case, the final step of the Setup Patient workflow allows you to pre-define targets you want to stimulate in 

a later Neuronavigation session. Targets can be chosen directly on the MRI or curvilinear surface or by referring 

to atlas coordinates.  

3.1 CREATING A NEW PATIENT ENTRY 

To prepare data of a new patient for visor2, select the option Create New Patient. Enter the patiŜƴǘΩǎ ƴŀƳŜ ƛƴ 

the text field provided. All patient related data including MRI, 3D models, TMS sessions, EMG recordings will 

be saved in a directory named according to what you type in here. If a patient with the same name already 
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exists, a warning will be issued and you will be asked to enter a different name. In such a case, please add a 

unique identifier to the name of the patient, e.g. the middle initial or append the date of birth. 

Next, you need to select if you want to work with patient specific MRI data or use standard MRI data, see 

section Load MRI. When all entries have been provided, press the [Specify MRI Fiducials] button to proceed 

in the workflow. 

3.2 EDIT EXISTING PATIENT DATA 

If you want to use another MRI for an existing patient or if you want to define new targets, choose the 

Modify Existing Patient option. Use the drop-down box to select the patient. 

3.2.1 DEFINING NEW TARGETS 

New targets can be defined based on the existing MRI by selecting the Do not change MRI option. Press the 

[Define Targets] button to arrive directly on the Define Targets page.  

3.2.2 PROVIDE A NEW MRI 

Select the Import patient MRI option to associate a new MRI data set with the patient. This allows you to 

import MRI data from file, see section Load MRI and to create a new head model, see section Create Model. 

3.3 LOAD MRI 

You can choose whether to associate patient-specific MRI data or standard MRI data with the patient. The 

third option Do not change MRI is only available for existing patients and allows you to define a new set of 

targets on previously imported MRI data.  

3.3.1 STANDARD MRI 

If you choose this option, an MRI of a healthy adult together with a pre-calculated segmentation is copied to 

the patient data folder. There is no need to define MRI Fiducials or run a custom segmentation; it has all been 

done for you already. When pressing the [Define Targets] button, the workflow proceeds directly to the 

Define Targets page. 

 

¶ Please be reminded that targets and session data relate to the MRI that has been loaded when performing 

target definition and running a Neuronavigation session. Therefore, importing a new MRI renders these data 

invalid. Every time you import a new MRI, visor2 copies the old MRI together with the sessions performed 

using this MRI and the corresponding targets to a separate Archive folder, see the chapter on patient data 

management. 
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3.3.2 PATIENT-SPECIFIC MRI 

To import a new MRI data-set for the patient, you need to follow these steps: 

-  Select the type of your MR scan. You can chose between DICOM, Analyze, Nifti or the ASA format, if you 

already saved your original MR as ASA MRI file type.  

- Click the Browse ( ) button. Indicate the MR scan you want to import. In case you selected DICOM as 

the image type, a special DICOM import dialog will appear. For details see section Review Exported 

DICOM. 

- Click the [Specify MRI Fiducials] button to proceed.  

3.3.3 MRI REQUIREMENTS 

The following restrictions apply to the MRI import: 

 

We recommend using patient-specific MRI data whenever available. If you choose to work with standard 

data, please be reminded that  

¶ bŀǾƛƎŀǘƛƻƴ ŀŎŎǳǊŀŎȅ ƳƛƎƘǘ ǎǳŦŦŜǊ ŦǊƻƳ ƛƳǇŜǊŦŜŎǘ ƳŀǘŎƘƛƴƎ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƘŜŀŘ ǎƘŀǇŜ ǿƛǘƘ ǘƘŜ 

provided standard head  

¶ Neuronal structures differ widely between patients; any anatomical data shown on the standard MRI 

will not match the true anatomy of the patient  

¶ Mappings performed with the standard data will show the correct hot-spot relative to the registered 

ǎŎŀƭǇΣ ōǳǘ ƴƻǘ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ǎǘŀƴŘŀǊŘ ōǊŀƛƴΩǎ ŀƴŀǘƻƳƛŎŀƭ ǎǘǊǳŎǘǳǊŜΦ 

Supported formats DICOM; Nifti; Analyze; ASA 
Field of View ¶ The entire head must be included: the nose (the tip should not be 

cropped), the ears, the forehead and the chin; 

¶ The headrest or the scanning table must not be included in the scan. 
 

Image Properties ¶ T1 weighted scans; 

¶ Maximally 512³ voxel. If your MR scan contains more than 256 slices in 
any direction, this direction be automatically down-sampled to 256 
slices. 

¶ Uniform spacing in each direction is recommended; 

¶ Uncompressed format. 

 

 

¶ The use of Analyze as import data format for MRI scans is discouraged as there is ambiguity about the image 

orientation. Please ask your radiology department to provide you with Nifti or DICOM images instead. If you 

need to work with Analyze images, it is most important to check the left-right orientation for every patient 

and data set. 
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3.4 SPECIFY MRI FIDUCIALS 

 

FIGURE 5: THE MRI- BASED (LEFT) AND THE NASION-EAR BASED (RIGHT) COORDINATE SYSTEMS 

 

Before setting the coordinate markers, all positions are expressed in the MRI-based coordinate system. The 

coordinates of the crosshair are visible either on the Status Bar, or on a tooltip, which becomes visible when 

dragging the crosshair in the MRI View.  

The three coordinate markers for nasion and the left and right preauricular points are required to define a 

head-based coordinate frame for the MRI. Based on this coordinate frame, the MRI can be overlaid with the 

head model and other 3D boundary objects. When the nasion-ear coordinate markers are set, all positions 

are expressed in the Nasion-ear coordinate system. 

Place the crosshair to the position where you 

want your nasion marker to be placed. This can be 

done by either dragging the crosshair directly in 

the MRI View or through the slice slider in the MRI 

Toolbar.  

- Press the Nasion Marker button ( ). 

A green border indicates that the point has 

been defined. 

- Repeat the procedure for the left and right 

preauricular points.  

- Click the [Create Head Model] button to 

proceed. 

The MRI with the nasion-ear markers will be 

copied from its original location and stored in ASA 

file format in the patient directory (please see the 

άtŀǘƛŜƴǘ 5ŀǘŀ aŀƴŀƎŜƳŜƴǘέ ǎŜŎǘƛƻƴ). 

 

FIGURE 6: CROSSHAIR INDICATING THE NASION 
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¶ Only trained medical personnel are allowed to identify the positions of the coordinate markers. 

¶ Please set the position of the coordinate markers very carefully. Remind that, during neuronavigation, 

the same points need to be identified on the patient, through the pointer tool. 

¶ If different persons are responsible for the preparation of the 3D data and for the registration of the 

patient, the positions of the preauricular points need to be unambiguously defined 

 

3.4.1 TALAIRACH MARKERS 

¢ƘŜ ά{ǇŜŎƛŦȅ awL CƛŘǳŎƛŀƭǎέ ǇŀƎŜ also allows you to set Talairach markers if you need to convert positions 

from and into this standardized head coordinate system during a later TMS session.  For more information 

about the Talairach system and how to set the accompanying image markers, see Appendix 2: MRI 

coordinate systems. 

1. Set the Nasion-Ear-markers as described above. A section which allows you to set the ACPC markers 

becomes visible. 

 
2. Use the buttons to set the anterior commissure, posterior commissure and inter-hemispheric point 

markers: Place the crosshair in the 3d MRI view on the correct location and mark the spot by 

pressing the corresponding button. After all three points have been defined, the MRI view switches 

to the ACPC view automatically.  

 

3. Use the Talerach Markers buttons to set the boundary points of the brain, defining the limits of the 

Talairach coordinate space. AP: anterior point, PP: posterior point, SP: superior point, IP: inferior 

point, LP: left point, RP: right point. To set the two points for each direction, switch ACPC view 

orientation according to this direction by clicking on the orientation icons of the MRI slice toolbar. 

Make sure you set the 

boundary points according to the ACPC view in the lower right of the 3D image view. 
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After having defined all markers, press the [Create Head Model] button. The Talairach markers are 

automatically saved with the MRI and are loaded when using the MRI for a TMS session. 

3.5 CREATE MODEL 

Segmentation is used to divide the MRI into the scalp and brain compartments. The segmented regions will 

serve as basis for generating the realistic head models of the different head compartments. During a TMS 

session with visor2, you will need a head model of the scalp and of the brain. The scalp head model is 

necessary to improve the registration accuracy by performing a so called shape-based registration, where 

points digitized on the patientΩǎ ƘŜŀŘ ōȅ ƳŜŀƴǎ ƻŦ ŀ ǇƻƛƴǘŜǊ ŀǊŜ ƳŀǘŎƘŜŘ ǘƻ ǘƘŜ ǇŀǘƛŜƴǘ ǎŎŀƭǇΦ ¢ƘŜ ƘŜŀŘ 

model of the brain serves as basis for extracting the curvilinear surfaces. These are concentric surfaces, the 

most outer one lying on the brain head model, which reflect the morphological structure of the brain. The 

estimated electric field produced by the coil is projected onto the curvilinear surfaces, allowing therefore 

viewing the distribution of the field at different cortical depths.  

In the Segmentation workflow, you have the possibility to choose between manual brain segmentation and 

automatic segmentation of the brain based on the straight forward scalp segmentation. If you need an 

accurately segmented brain, we encourage you to perform manual brain segmentation. If the quality of the 

segmented brain is not crucial, the complete segmentation procedure can be completed very quickly by 

performing only the scalp segmentation and automatically creating the brain segmentation based on the 

segmented scalp. Figure 7 shows the result of a manual and automatic segmentation of the brain on the 

same MR scan.  

 
FIGURE 7: LEFT - AUTOMATIC SEGMENTATION OF THE BRAIN FROM THE SCALP, RIGHT - MANUAL SEGMENTATION OF THE BRAIN 

The scalp can be found relatively easy based on the contrast in grey value and so-called 3D region growing 

algorithms. For volumetric T1-weighted scans, the range of grey values for the scalp is between about 25 and 

255 (although very much depending on the scan parameters. The threshold values used for the brain are 

usually in the range of 30 to 80, depending on the MRI. If the threshold values are inappropriate, the 

boundary may also contain other parts of the head, such as the scalp. This can in most cases be overcome by 

adjusting the threshold values. The segmentation of the brain is based on the morphological operation called 

opening, which breaks up thin connections between regions selected by the threshold criterion. In this way 

the brain is separated from the rest of the head. Since regions not belonging to the brain will be removed, it 

ƛǎ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ǘƻ ǇǊƻǇŜǊƭȅ ŘŜŦƛƴŜ ǘƘŜ άǎŜŜŘ Ǉƻƛƴǘέ ǿƛǘƘƛƴ ǘƘŜ ōǊŀƛƴΣ ōŜŦƻǊŜ ǎǘŀǊǘƛng the segmentation. 

3.5.1 MANUAL BRAIN SEGMENTATION 



visor2 User Guide 

 

       
visor2 26 of 95  Rev. 17, 2014-09-08 

    

 

- Select the lower intensity threshold for the scalp segmentation. The voxels which will be classified as 

belonging to the scalp, according to the selected threshold values, are rendered in yellow. If the 

lower voxel intensity threshold is too low, small artifacts connected to the head and in the proximity 

of the head will appear (Figure 8).  

- Try to increase the value of the lower threshold until the artifacts connected to the head disappear. 

Remind that the artifacts not connected to the head will be removed by performing the 

segmentation feature. 

- Select the lower and the higher intensity thresholds for the brain segmentation. The voxels which 

will be classified as belonging to the brain, according to the selected threshold values, are rendered 

in red. The red-rendered brain structure should be disconnected from the rest of the head. Increase 

the value of the lower threshold until a sufficient degree of separation between the brain and the 

remaining head structures is reached (Figure 9). 

 

FIGURE 8: SEGMENTATION OF THE SCALP. LEFT: THE THRESHOLD VALUES ARE NOT CORRECT, AND SMALL ARTIFACTS ARE VISIBLE IN THE 

PROXIMITY OF THE HEAD. RIGHT: CORRECTLY DETERMINED THRESHOLD VALUES. 
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FIGURE 9: SEGMENTATION OF THE BRAIN. LEFT: THE LOWER THRESHOLD IS TOO LOW AND THE BRAIN STRUCTURE IS CONNECTED TO 

THE SCALP. RIGHT: CORRECTLY DETERMINED THRESHOLD VALUES, THE BRAIN IS SUFFICIENTLY SEPARATED FROM THE SCALP 

- Select the number of curvilinear surfaces to be generated. The curvilinear surfaces are closed 

concentric surfaces generated from the brain head model by moving inwards by a 1mm step.  

- Place the crosshair within the brain. 

- Start the segmentation by clicking the [Create Segments] button. The segmented scalp and brain 

compartments will be displayed in the MRI View, the scalp on the left side, the brain on the right as 

indicated in Figure 10 .  

 
FIGURE 10: MRI VIEW AFTER SUCCESSFULL SCALP AND BRAIN SEGMENTATION 

- If the result of the segmentation is not satisfactory, readjust the thresholds, position the crosshair within 

the brain and perform the segmentation again.  

- If necessary, the segmentation of the brain can be readjust by performing a άŘƛƭŀǘƛƻƴ operationέ ƻǊ an 

άŜǊƻǎƛƻƴ operationέ ƻŦ ǘƘŜ ǎŜƎƳŜƴǘŜŘ ŎƻƳǇŀǊǘƳŜƴǘΦ 

- Create and export the head models of the brain and the scalp by clicking the [Create Model] button. The 

head models will be displayed in the MRI View, as indicated in Figure 11.  
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FIGURE 11: SCALP AND BRAIN HEAD MODELS, AFTER MANUAL SEGMENTATION 

 

3.5.2 AUTOMATIC BRAIN SEGMENTATION 

 

- Select the lower intensity threshold for the scalp segmentation. The voxels which will be classified as 

belonging to the scalp, according to the selected threshold values, are rendered in yellow. If the lower 

voxel intensity threshold is too low, small artifacts connected to the head and in the proximity of the 

head will appear. Try to increase the value of the lower threshold until the artifacts connected to the 

head disappear. Remind that the artifacts not connected to the head will be removed by performing the 

segmentation feature. 

- Select the number of curvilinear surfaces to be generated. The curvilinear surfaces are closed concentric 

surfaces generated from the brain head model by moving inwards by a 1mm step. 

- Start the segmentation by clicking the [Create Segments] button. The segmented scalp and brain 

compartments will be displayed in the MRI View, the scalp on the left side, the brain on the right as 

indicated in Figure 10. Please remind that the rendered brain is only the starting scalp surface from which 

the brain will be automatically generated.  
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- Create and export the head models of the brain and the scalp by clicking the [Create Model] button. The 

head models will be displayed in the MRI View, as indicated in Figure 12.  

After completing the segmentation, the MR image of type ASA (.mri), which includes the positions of the 

coordinate markers and the head models of the scalp and the brain will be exported in the patient directory.  

Click the [Define Targets] button to proceed. 

 

 

FIGURE 12: SCALP AND BRAIN HEAD MODELS, AFTER AUTOMATIC SEGMENTATION 

 

¶ Only trained medical personnel is allowed perform the segmentation. 

¶ The quality of the scalp segmentation directly influences the accuracy of the TMS navigation. 

¶ Always check if the segmented scalp surface agrees with the scalp- air-boundary visible in the MRI. 

3.6 DEFINE TARGETS 

The Setup Patient workflow gives you the possibility to define targets on the brain anatomy. The defined 

targets will be saved and exported in the patient directory, and can be loaded within the TMS 

Neuronavigation workflow. During navigation, the visor2 software will help you targeting the identified 

markers, as explained in Stimulate at Targets section. 
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Place the crosshair at the desired target position. 

This can be done in several ways: 

- Directly drag the crosshair in the MRI View to 

the desired position. 

- Use the slice sliders in the MRI Toolbar. 

- Directly enter the coordinates through the Go 

to MRI Coordinate dialog under Edit / Goto 

awL /ƻƻǊŘƛƴŀǘŜǎΧΦDepending on the 

coordinate markers that have been set, you 

will be able to specify the coordinates in 

different coordinate systems. 

 

 
FIGURE 13: THE GO TO MRI COORDINATES DIALOG. NOTE THAT THE TALAIRACH SYSTEM IS ONLY AVAILABLE IF TALAIRACH 

MARKERS HAVE BEEN SET. 

Once you are sure the crosshair is at the right position, press the [Add marker] button. A dialog will 

appear prompting you to enter the marker label. Enter the target name and Click OK. Repeat to add more 

targets, if necessary. 

 

If you wish to start a neuronavigation session with the data you just generated, you should directly proceed 

to the Neuronavigation workflow, by clicking the [Proceed to Neuronavigation] button. Otherwise, terminate 

the workflow by pressing the [End Workflow] button. 

 

3.7 FILE STRUCTURE 

The Setup Patient workflow allows you to easily load your MR scan and generate and export the brain and 

scalp head models. If all the steps are performed correctly, after completing the workflow, the following files 

will be generated: 

- ASA MRI. Your original MR scan will be exported into the ASA .mri type. The ASA MRI file defines also 

the positions of the coordinate markers. 

- The scalp and brain head models and the curvilinear surfaces, organized as follows: 

Á A boundary definition file of the scalp and the brain (meg-x.bnd)  

Á A boundary definition file, for each of the curvilinear surfaces (clrf-x.bnd).  

Á A curvilinear surface definition file, pointing to curvilinear boundaries files (clrf.vol). 

Á A head model definition file, pointing to the scalp and brain boundaries files (meg.vol).  
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- Target markers. A file containing the target coordinates in nasion-ear-coordinates and the 

corresponding target labels (.asc). The file name is concatenated of the patient name and the date 

and time the targets were defined. 
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4 TMS SETTINGS  
The TMS Settings workflow needs to be executed each time you need to calibrate a new coil or you connect the 

position sensor to a different USB port. It should also be the first step when starting visor2 for the first time. The TMS 

Settings workflow can be started by clicking the corresponding button in the workflows toolbar.  

4.1 COIL SELECTION 

The page allows you to define the coil you need to calibrate or recalibrate: 

¶ If you have already defined this coil for use with visor2Σ ǎŜƭŜŎǘ ǘƘŜ ŜƴǘǊȅ άaƻŘƛŦȅ 9ȄƛǎǘƛƴƎ /ƻƛƭέ ŀƴŘ ŎƘƻƻǎŜ 

your coil from the drop-down box. 

¶ If you want to define a new coil for the use with visor2Σ ǎŜƭŜŎǘ ά/ǊŜŀǘŜ bŜǿ Ŏƻƛƭέ ŀƴŘ ŎƘƻƻǎŜΥ 

o The manufacturer 

o The coil model 

o The calibration board that will be used later for calibrating the coil 

o An identifier for the coil. It is not allowed to use the same identifier for two different coils, even if 

their manufacturer or model differs. 

o The tracking tool. Choose NT-112 for the first coil in a TMS session and NT-143 if you want to use the 

coil as second coil during the simultaneous navigation of two TMS coils. If you operate visor2 with 

one coil only, choose NT-112 always. 
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Press the [Calibrate Tool Faces] button to proceed. You will now be prompted to calibrate the coil. Once you 

have successfully calibrated the coil, you can either terminate this workflow or you can go back to calibrate 

another coil.  

4.2 BEFORE THE FIRST CALIBRATION OF A NEW COIL 

Each coil that is used with the Visor system for the first time has to be provided with a permanent marker on 

ƛǘǎ ǳǇǇŜǊ ŦŀŎŜΦ tƭŀŎŜ ƻƴŜ ƻŦ ǘƘŜ ǎǘƛŎƪŜǊǎ ǘƘŀǘ ŎŀƳŜ ǿƛǘƘ ȅƻǳǊ ±ƛǎƻǊ ǎȅǎǘŜƳ ƻƴ ǘƘŜ ǳǇǇŜǊ ǊƛƎƘǘ ǇŀǊǘ ƻŦ ǘƘŜ ŎƻƛƭΩǎ 

upper face. The sticker serves as a control point to validate the accuracy of a calibration, see Calibration 

procedureΦ 5ƻƴΩǘ ǿƻǊǊȅ ŀōƻǳǘ ǘƘŜ ŜȄŀŎǘ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ǎǘƛŎƪŜǊ; it is only important that it is easily accessible 

during the calibration procedure, see Figure 17. 

4.3 CALIBRATION PROCEDURE 

In order to be able to precisely track the position of your coil, visor2 needs to find out how the tracking tool is 

attached to the coil. During the calibration procedure, visor2 will calculate the position of the origin of the 

coordinate system attached to the coil with respect to the coil tracker. Moreover, visor2 will calculate the 

distance between the control point on the coil and the coil tracker. This distance will be used by visor2 as a 

discriminator of the validity of the coil calibration. During time in fact, although rigidly attached, it might 

happen that the coil tracker slides along the coil handle. The performed calibration is then no longer valid 

and the coil needs to be recalibrated. Summarizing, the calibration procedure is necessary: 

¶ Each time a coil tracker is attached to the coil. 

¶ Each time the coil validation procedure fails. During a TMS session with visor2, after having selected the 

stimulating coil, you will be asked to validate the calibration. Even though this step is not mandatory, we 

strongly encourage you doing so. 

4.4 STEP 1: CALIBRATE TOOL FACES 

Before the actual calibration of the coil, visor2 checks and refines the geometry of the wing tool. This ensures 

that the tracking camera can always determine the position of the coil with maximum precision, 

independently of which wing tool face is presented to the camera. 

Please attach the wing tool to your coil now, make sure it cannot slip on the coil handle and present the wing 

tool frontally to the camera. The indicator lights on the right show the visibility status of the left and right 

face of the wing tool, respectively. A green light indicates that the tool face is visible to the camera. A red 

light indicates that the camera cannot determine the position of the face: Either the face is not visible to the 

ŎŀƳŜǊŀ ƻǊ ǘƘŜ ŎŀƳŜǊŀΩǎ ƻǇŜǊŀǘƛƻƴ ƛǎ ƛƳpaired, e.g. by to much infrared ambient light. In this case, the source 

of the problem is indicated next to the ǘƻƻƭΩǎ Ǿƛǎƛōƛƭƛǘȅ ƛƴŘƛŎŀǘƻǊΦ 

When both faces are visible to the camera, press [Calibrate] or operate the green button on your remote 

control. If the calibration succeeds, you will be informed by a green text box and the workflow will 

automatically proceed to the second step. If the calibration fails, a red error text box will inform you about 

the source of the problem. Correct the problem and re-try the calibration. 
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FIGURE 14: CALIBRATION DIALOGΣ {¢9t м ά/![L.w!¢9 ¢hh[ C!/9{έ

4.5 STEP 2: CALIBRATE CONTROL POINT 

In the second step, a reference point is defined which allows to check if the wing tool changed its position 

relative to the coil. Make sure that the control point sticker with the black cross on yellow ground is affixed to 

the coil. Hold the coil such that the camera can see the wing tool (it does not matter which face of the tool 

you use ς after step 1 both tool faces are calibrated to each other). Hold the pointer such that the tip is on 

ǘƘŜ ŎŜƴǘŜǊ ƻŦ ǘƘŜ ǎǘƛŎƪŜǊΩǎ ōƭŀŎƪ ŎǊƻǎǎ ŀƴŘ ǘƘŜ ǊŜŦƭŜŎǘƛǾŜ ǎǇƘŜǊŜǎ ŀǊŜ ǾƛǎƛōƭŜ ǘƻ ǘƘŜ ŎŀƳŜǊŀΦ  

When ready, press [Calibrate] or operate the green button of the remote control. If the calibration succeeds, 

you will be informed by a green text box and the workflow will automatically proceed to the third step. If the 

calibration fails, a red error text box will inform you about the source of the problem. Correct the problem 

and re-try the calibration. 
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FIGURE 15 CALIBRATION 5L![hDΣ {¢9t н ά/![L.w!¢9 /hb¢wh[ thLb¢έ

4.6 STEP 3: CALIBRATE COIL CENTER 

Lƴ ǘƘƛǎ ƭŀǎǘ ǎǘŜǇΣ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ŎƻƛƭΩǎ ŎŜƴǘŜǊ Ǉƻƛƴǘ όάƘƻǘ-ǎǇƻǘέύ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ŎƻƛƭΩǎ ǿƛƴƎ ǘƻƻƭ ƛǎ ŎŀƭƛōǊŀǘŜŘΦ 

Keep in mind that the tracking camera can only measure the position of the wing tool; the position of the 

ŎƻƛƭΩǎ Ƙƻǘ-spot needs to be calculated from there using the coil center calibration.  

To calibrate you will need the calibration board selected for this coil on the Coil Selection page. The 

ŎŀƭƛōǊŀǘƛƻƴ ōƻŀǊŘΩǎ ƛŘŜƴǘƛŦƛŜǊ ŀƴŘ ƛƳŀƎŜ ŀǊŜ ŀƭǎƻ ǇǊŜǎŜƴǘŜŘ ƻƴ ǘƘŜ /ŀƭƛōǊŀǘŜ /ƻƛƭ /ŜƴǘŜǊ ǇŀƎŜ ŀƎain. Please 

make sure that you use the correct calibration board; otherwise the calibration results will be inaccurate. 

Attach the coil on your calibration board.  Place the coil in such a way that the center of the coil matches the 

point of origin on the board. The coil tracker attached to the coil might prevent from seeing whether the coil 

is properly centered. It is advisable to control the correct coil placement on the board by viewing it from the 

back side of the calibration board, as shown in Figure 16. Once you have placed the coil correctly, fix its 

position through the provided screws. Note: If your coil supports a tight fit special calibration board, you only 

need to place the coil in it and make sure it is properly fitted. 
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FIGURE 16: BACK VIEW OF THE CALIBRATION BOARD WINDOW WHEN CALIBRATING A COIL 

tƭŀŎŜ ǘƘŜ Ŏƻƛƭ ŀƴŘ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ōƻŀǊŘ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ŎŀƳŜǊŀ Ŏŀƴ ǎŜŜ ǘƘŜ ŎƻƛƭΩǎ ǿƛƴƎ ǘƻƻƭ ŀƴŘ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ 

board, as showed in Figure 17. When ready, press [Calibrate] or operate the green button of the remote 

control. If the calibration succeeds, you will be informed by a green text box. If the calibration fails, a red 

error text box will inform you about the source of the problem. Correct the problem and re-try the 

calibration. 

 

FIGURE 17: INDICATE THE COIL CONTROL POINT WITH THE POINTER 
























































































































