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1 GENERAINFORMATION

This document serves as the User Guide foriser2system It contains important information about the operation
of the system, its specification atichitations. Especially, it contains several safety warnings that are to be obeyed at
any time.

visor2consists othe visor2software and additional hardware required to operate the system.

1.1 INTENDERJSE A

visor2 software is used to aid 3D navigation for @itioning of Transcranial Magnetic Stimulation (TMS) coils over
preselected brain regions in scientific research or clinical procedvises2 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 connectediigdr software allows to record ad 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.

Thevisor2software must be operated by a trained physician, and must not be used during surgical operations.

1.2 CONTRAINDICATIONS

visor2is a system aiming at supporting you in positionendMS coil over anatomically @unctionally interesting

areas. The system optiondl records and processes electrophysiological signals to guide the user in the coll
placement.visor2is a 3D navigation system, and, as such, has no contraindications. The TMS stimulator you are using
has contraindications.

Warning Before performing trascranial magnetic stimulation, read carefully the complete list of contraindications in
the documentation of your TMS stimulator

1.3 QLASSIFICATION

visor2 software is classified as a CE classnikdical device, and is classified under NBOG BPG GuidelineS 2309
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
areasonthe bray Q&  &isaiBoftv@® {8 an active device to monitor the position of TMS coils and to help
f20FGAy3 Y202N) I NBFa 2y (KS owbrasyfiGare issndzhiErndédSo bk dsedlag & A & (
therapeutic device, nor for controlliignonitoring the performance of such devices, and is intended to be used only

with TMS devices in Class lla and compatible EEG/EMG amplifiers in ClassvismrZ keftware is not intended for

direct diagnosis or monitoring of vital physiological proesgsarameters.
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1.4 FEATURES

visor2software allows for

= A =4 =

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

Semiautomated image segmentation of skin and brain

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

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

algorithm

=

Realtime display of the position obne or two TMS co8 relative to the patient's 3D image data and

segmentation

= = -4 A

Calculation and display of the incked electric fieldor TMS stimuli

Display of stimulation sites, i.e. coil positions at the moment the TMS stimulus was invoked
Navigated targeting at prdefined targets or existing stimulation sites

EMG recording and the display of the EMG stimulatésponses

1.5 LIMITATIONS

)l

The accuracy of the localization of the coil and the other tracked tools is typically within RMS, Gee also
Appendix7: System componentsTechnical Specificatioigr 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 gatentQd K S lp&ient i K S
registration is no more valid.

o From the accuracy point ofiew, 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.

0 The segmentation of the scalp in the MRI ditg influences thepatient 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 caoiénter 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 2minvalidation failor in doubt, recalibrate your coil.

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

0 The calculation of thelectric fieldinduced by the TMS coil is based on an approximation of the head
shape. The calculated values are only indicative.

0 The strength of theelectric fieldis calculated on the vertexes of the curvilinear surface. The map is then
obtained by interpolation. Beuse to generate a fine curvilinear mesh if you need a precise localization of
the field maximum.

0 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 oretiin of the neurons.
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o Depending on the user settings, the extent of the area undeomvanishingelectric fieldmay vary. Be
aware that cells outside the area indicated \igor2 might be stimulated, and that cells within it might
not.

1.6 SAFETYWARNINGS A

1

visor2is to be used only by physicians, traineml the use of the system, aralvare of thevisor2indications of

use and limitations.

Use only tracking tools provided by AlBdmagine Use with utmost care; prevent accidental falling tools, as this
may result in irreversible damage/breakééver use damaged tools!

Use the pointer tool very carefully when digitizing the positions of the anatomical landmeskgcially
preventing the paited tip to cause harmWhen placing the pointer with your hand, use the other to steady the
patientQa KSI R®

Handle all tracker tools very carefully. Avoid touching the reflecting sphere markers. Check for the integrity of all
tools before each sessionit 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 rgfaurtdistributorfor a

full list of compatible hardware

Maneuver thevisor2 cart carefully. Your full attention is required when moving the systerhich may only be
performed in TRANSPORTATION M@béarder to prevent tippver accidents, use your two handsd make use

of the handle neverpush the cart sidewaySEE ALSO patd.

After loading an MRscan, always check tlerrectleft-right orientation.After loading arfMRI always check that

the left-right orientation is correct and that the functional scan is correctlyegpstered with the anatomicaine.

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 ith Analyze images, it is most important to check the-tafht 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, anerify it they are correctly displayed on the 3D view.

If high accuracy of the motor mapping results is required, e.g. as input intsupggcal proceduresserify that

the head reference has not shifted during the session. Use the verification step ahthof theNeuronavigation
workflow.

Perform a screen calibration (see sectiStreen 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
R2y Qi YIGOK (GKS GNHzS FYLX A(GdzRSa 2F GKS 9abD k 99D®

1.7 SAFETWIEASURES

1.7.1 GENERAL

l

= =4 =4 =

Do not use the system gn operating room.

visor2must not be used as sole basis for the planning of surgical procedures.

Thevisor2software must not be used as a diagnostic tool for inspecting 3D medical images.
Thevisor2software is not certified for the recording of EEG.

The system is not to be immersed in any liguicany 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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1 Do notstore any liquids in and/or on the cart. Befostarting to use the system, verify that there are no liquids
storedin/on the cart.

1 Do not plug in equipmertr power cord extension® the medical isolation transformevhen provided as part of
the visor2system Do not change the power connections. Dat block access to its main power switch. Also see
Appendix7: System componentsTechnical Specificatiorigr further regulatory information.

1 Setup and switch orhe equipment before the patient comes in; do not touch afgctrical contact/connector
simultaneouslywith the patient.

1 WARNING:dnot modify this equipment without authorization of the manufacturer

1.7.2 AMPLIFIER

1 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 thigarty type of supply is used then patient safety is not guaranteed.

1 Make sure that the wall socketigell earthed.

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

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

1 Do not wind the cables in a loop smaller thaar® or bend them sharply, this may damage the cables.

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

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

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

1 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.

1 Reusable electrodes present a potential risk of ciam®amination. Please reféo the documentation that came
with your CE certifiegtlectrodes for instructions on how to prevent this.

9 The system is not defibrillator proof.

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

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

1 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.

1 Do not expose the system to direct sunlight, h&aim a source of thermal radiation, excessive amount of dust,
moisture, vibration, or mechanical shock.

1 Do not use sharp objects such as pepoihts or pentips to manipulate the buttons on the control panel, as this
can cause damage.

1 ELECTRICAL SHBIBKARD: Do not connect electrode inputs to earth ground. Connecting an earth ground might
result in electrocution.

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

1.7.2.1 RECOMMENDATIONS FORCRRDING

1 Before the first use for EMG recordirepch amplifier must be calibrated to thissor2 system

1 Check the signal quality of the EMG before the first stimulation in an-EM&session

1 It is recommended to prevent overldaon the CPU resources during EMicquisition, as may be caused by
network activity (e.g., internet browser, ormail program), or virus scanners.

1 If possible, disconnect the PC from a network duBihGacquisition.
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If you must use a virus scanner, please check if you can disahieng decording, 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 theWindows 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 dess 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 stepsfdr every \$B 2.0 slot available
The use of many different USB devices on the recording PC may result in an instable system configuration. In that
OFaSz LXSFraS RAaO2yySOi RSOAOSE&>E FYyRk2NJI NBY2@S (KS
control.
visoH R2Sa y20 &adzLllll2NI | WwO2y i A Yliek ozENXileNBIBB.NFelused Y 2RSS
should be aware gfractical restrictions for the duration of one recording filer example
A record maximally at most Bours with 32 channels &048Hz, equally so f&4 channedat 1024Hz;
After this time, you need to start a new session.
Notes:
o0 This is considering ‘'normal’ EEG. As the EEProbeféuenat 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 opficd Ei Sy RSR Y2 RS¢ Ay GKS /
(ToolsA OptionsA CNT Export Settingshhis will store the data in the extend&gEProbdéormat,
allowing for rTB (terra bytes, 1TB = 1000GB) of recording data and virtually endless recordings.
However please be aware that this format is not yet supported by most thadypsoftware. For more
information, please contactupport@eemagine.com

1.7.2.2 PRECAUTIONARMEASURES

1 When the amplifier is not in use for more than a few dagwitch off the device, and (if applicable), remove or
disconnectbatteries to prevent darage in case they start leaking.

1 Do not use an operating cellular phone within 30 cm of the amplifier, the cables and the electodemid
excessive no&son the signals.

1.7.2.3 MAINTENANCE A

Maintenance is limited to reguladeaning 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. f
1.7.2.4 CLEANING

l

f
f

Before cleaning, make sure that the amplifisrturned 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 access please refer to its own manual.

1.7.2.5 CHANGING BATTERIES APPLICAB)E

1

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.
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1 Replace batteries sinftaneously, and make sure they are all of the same type. Take into account the orientation
of the batteries.

1 Dispose of batteries according to local regulations.

1.7.3 OPTICAODRACKINGYSTEM

1 Do not look directly into the lasesmitting aperture. The lasenodule 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.

1 Do not use the system in the presence of flammable materials such as anestheeaning agents, and
endogenous gases. Flammable materials may ignite, causing personal injury or death.

1 Radio frequency communications equipment, including portable and mobile devices, may adversely affect the
performance of the system.

M Do not use tke system in an MRI environment without first determining the performance, including the
positioning accuracy; please consult with service personnel of ANT/eemagine first.

1 Do not transport or store the positioreasor 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 calilpagition sensormay
lead to inaccurate conclusions and may cause perdopaly. A calibratin procedure musbe performed before
using the positionensor after it has been transported or stored outside the recommended storage temperature
range.

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

1 All user maintenance must lone by appropriately trained personnel. Maintenance by untrained personnel may
present an electric shock hazard.

1 Do not attempt to bypass the grounding prong on the power cord by using a-grag to twoprong adapter.

The system must be properly graded to ensure safe operation. Failure to do m@sents an electric shock
hazard.

1 Do not immerse any part of theystemor allow fluid to enter the equipment. fluids enter any part of the
system they may damage it and present a risk of personal injury

1 Do not sterilize thesystemas this may cause irreversible damage to its components. Reliance on data provided by
a damagedgosition sensomay lead to inaccurate conclusions

1 Do not use theposition sensorwithout inspecting it for cleanliness and damageth before and during a
procedure. Reliance on data provided by an unclean or damaugsition sensormay lead to inaccurate
conclusions.

1 Do not use markers without inspecting them for cleanliness and damage both before and during a procedure.
Reliance o data produced by unclean or damaged markers may lead to inaccurate conclusions.

91 Do not obstruct the normal flow of air around thp®sition senso(for example, draping or bagging tipesition
sensoj. Doing so will affect th@osition sensds operatioral environment, possibly beyond its recommended
thresholds. Reliance on data provided bpasition sensothat is outside of recommended thresholds may lead
to inaccurate conclusions.

1 Take precautions to ensure that people with restricted movement dexet (for examplepatients undergoing
medical procedures) do not look directly into the lagenitting aperture. Patients undergoing medical
procedures may be restricted in the availability of advesffects reflexes (turning away eyes and/or head,
closng eyes) due to pharmaceutical influences and/or mechanical restraints. The Class 2 laser module on the
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position sensoemits radiation that is visible and may be harmful to the human eye. Direct viewing of the laser
diode emission at close range may cagye damage.

1 Use of laser controls or adjustments or performance of kastated procedures other than those specified may
result in hazardous radiation exposure.

1 Before using the system, make sure the power LED omdséion sensohas stopped flashop The power LED
will flash while theposition sensowarms up.

1.8 OPERATINENVIRONMENREQUIREMENTS

1 There must be a clear line of sight between fguesition sensoand the tools to be tracked.

9 The tools must be inside the characterized measurement volume.

1 Make sure that sources of background IR light in the 800 nm to 1100 nm rangsu@ight, some operating
room lights) are minimized. Thgosition sensotis sensitive to IR light. Since tpesition sensorfunctions by
detecting IR light reflected from, or emitted byarkers, other sources of IR light can interfere with tptical
tracking gstem.

1 Make sure that there are no large reflective faaes within the field of view.

1 The environmental conditionmust be as follows: the atmospheric pressure must be 70tkPE6 kPa, the
relative humidity must be 30% to 70%, and the temperature must be 1040°0.

1.9 DISPOSING OF WASTEEMENT

Special EU instructions for disposal are applicable to a produettich this symbol is placed

Various part®f the visor2systembear this symbol. This is also applicable to the-tigise.

¢tKS &devyoz2f YShtya (KIG GKS LINRPRdAzOG& Ydzad y20G 65 RAa&LBsabtRer2 T 6 A
waste equipment by handing it over to a designated collection point for the recycling of waste electrical and electrqrizeegui he

separate collection and recycling of your waste equipment at the time of disposal will help to conserve restoates and ensure that

it is recycled in a manner that protects human health and the environment. For more information about where you can grayr off
waste equipment for recycling, please contact your local city office, your household waste disgrog.

1.10CONTACTNFORMATION

For more information and for reporting problems witlisor2, please contacyour local distributor, or contact the
manufacturer directly asupport@eemagine.com

1.11COMPATIBILITY

visor2supports all types of TMS stimulao class llaccording to the Medical Device Directive

Thelist of coils compatible witkisor2is constantly growing. Please contact your distributor or send an email to
support@eemagine.corto find out if your coil is supported.
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2 INTRODUCTION

Thevisor2 product is a system made for retitine tracking of objects in spaceisor2 has been designed for tracking
TMS (transcranial magnetic stimulation) sailative to the patientQa K S HiRe forwsRl lcélculation of the
electric fieldinduced in the brain due to the magnetic pulse, diion of target positionsreattime display of MRI,
TMS stimulation and refed information in various ways and the recording and gsial of electrophysiological
signals.

The product is manufactured by eemagine Medical Imaging Solutions GmbH, Berlin, Germaaprasentedby
ANT Neuro BV, Enschede, Netherlands\(.ant-neuro.con).

2.1 HOow THE DOCWRNTATION IS ORGANIZE

Together with thevisor2system you will be provided with the following documentation:

9 ThisUser GuideThis document is intended to introduce you to the basic use ofiigm2 system Example cases
will help you to start a TMBeuronavigation session, set mk&rs, targets, create and navigate through the brain.
You will also learn how to perform more advanced procedures such as offline motor mafspmg.two hours
are required to become familiar with the main features of theguct, following the steps as described in this
document

2.2 SYSTEM COMPONENTS

The following components are part of thesor2system
i Thevisor2software running on the PC.

9 The optical trackingystem Polaris Spectrar Polaris Vicrérom Northern Digitalnc.) for measuring distances
and orientatians of tracking tools. The position sensomes with an arm and is mounted on a tripod, wall
mounted or attached to theisor2cart. A single cable leads to the supply unit, which is connected with the power
supply and via a USB cable with the PC.

9 First il tracking tooNT-112 Thistooisl G G OKSR i (GKS O2Af KIyRfS G2 | ff:
orientation.

9 Second coil tracking todlT-143. This tool is only needed in case you would like to rd&iggvo TMS coils at a
time (visor2 XT license requiredihis toolis attached at the coil handlef the second cotio allow tracking the
O2AftQa LRaAGAZ2Y YR 2NASyGlriA2y®

9 Calibration board. The board is used for determining the position and orientafitre coil tracking tool relative
to the coil itself. This needs to be done after fixation of the tracking téole that for some coils, special
calibration boards are provided.
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1 Reference traking tool atpatientQ & K B1O3RThe reference tool allowtsacking head movements and makes
sure that measured positions remain relative to thatientQd KSR RdzZNAYy 3 aSaarizya 2F
TMS stimulation.

9 Pointer tracking tooNT-115 to mark nasiorear-positionsand collect head shape points

9 TriggerBoNH-134 with Remote 2button controlNH-135. The remote control is connected TriggerBox and
from there viaUSB to the PC. It allows the user to opendg®r2g A G K2 dzi G KS t/ Qa 1S@062F NR
has two buttons: left irblue color, and right ingreencolor. Dialog buttons in theisor2workflows make
reference to these button colorén addition,the TriggerBoxllows input of TTL pulses from the TMS stimulators
via BNC cables and transmits them to the PC.

9 Amplifier and itscomponents, which may vary depending on the type of your amplifier.

The following image shows how to connect the hardware devices:

Optical fiber -> USB (Refa) /

TMS stimulator EMG amplifier -2b L
(Trigger generating (Trigger receiving Bluetooth (MobiMini)
Device) Device) ™~ ~
BNC Output BNC Input \
\
\
NH-135 NH-134 \
Remote Control Trigger Box \
\
Push Push BNC Input 1

button 1 button 2 I In1 Outl I BNC Output 1 \

I

BNC Input2 | [I3W. @]t | BNCOutput2 I

I

ynnwEsr Remote USB USB |

I/
/
1
i ¥
Tracking camera USB P
' ’

PC with Visor2 USB / Bluetooth
USB

FIGURE HARDWARE SEIP OF THEISORZYSTEM

visor2 150f 95 Rev. 17201409-08



visor2User Guide

Make sure that your TMS Stimulator is always connected to BNC Input 1 (In1)! In case you would like to navi
TMS coils simultaneously, connect the TMS Stimulator for the first coil to BNC Input 1 and the Stimulator
second coil to BNC Input 2

If you run an EMG / EEG session with two coitginectthe amplifierto BNC port OUT1The trigger box wil
automatically merge the stimuli from both input ports IN1 and IN2 and feed them to the OUT1 port.

2.3 THE TRACKING TOOLS

With the term tracking toolve meanany object than came tracked bythe infrared trackingcamera Tracking tools
are provided with sphere markers, which reflect infrared light emitted bi,HRs, attached to thposition sensar

The geometrical configutian of a tracking tool is described in .rom configuration filelse tracking tools provided
with visor2are illustrated irFigure2.

Thepointer tool is used during theatient registration. You will be asked to digitize with the pointer the positions of
different anatomical landmarks on thgatient's head. Theoil trackerhas to be rigidly attached to the coil, and
allows tracking the position andrientation of the coil during a navigated TMS session. réference toolhas to be
fixed to thepatient's head. In order to allow theatientto move during the TMS session, all positions are expressed
relative to the position of the reference toolhe 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.

1 Itis very important that the reference tool does not move widispect to thepatient’s head!
1 Please make sure that you always use a calibration board compatible with yddrheoprogram will present you
with a list of boards that can be used with your coil. Never use a different one!

Coil tracker The lower part ispecificto your coil model.
Pointer tooINT-115 The wing part with the reflective spheres is universa
NT-112 for the first coil and NT43 for the second caoil.
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Reference tooNT-103. Note that it comes together witt Calibration boardNT-104 (standard) For a wide range o
a clip for fixating it with a headband or on BEGcap. coils, we also offer tight fit calibration boards that allo
Alternatively,you can use it with disposableap stickers  an even easier calibration. For desailsk your local
to affix it directly on the skin. distributor!

FIGURR: THEVISORZRACKING TOOLS

2.4 THEVISOR CART

The system can optionally be provided withcart, which facilitates the transport. The cart has two possible
configurations:

i Operation mode.During operation, the wheels of the cart should leeked and the position sensorigidly
fixatedb ¢ KS LIR2aAldA2Yy aASyaz2N) aK2dzZ R 0SS LRaAdGA2y SR Ay 4&d
view and that thereare no dostacles which might abruct the line of sight.

1 Transportation mode.Before moving the cart, pleagemovethe position sensorfold down the sensor mount
arm and unlock the wheels. The cart should bemaneuvered by holdingthe provided pull handle

2.5 PATIENTDATAMANAGEMENT

The first time theVisor 2 softwareis run, it is important to select the root directory where all patieetated

RFEGF 6Aff 0SS AG2NBRd ¢KS NR2G RANBOG2NER Oly 6S &St SO
h LJG A 2 y & Mprtavleriu. Itlisyekttemely important to set the root directory only oncdf 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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Patient Directory (e.g. Studies/NameSurname)

MRI DICOM

- NameSurname.mri DICOM1

- NameSurname.vol - NameSurnamefFilel.dcm
Targets DICOM2

- NameSurnameDateTime.asc -

Sessions Archive
DateTimeSessionl Archivel
- DateTimeSessionl-pos.cnt - MRI
- DateTimeSessionl-emg.cnt - Targets

(if recorded) - Sessions
_ Archive2
DateTimeSession2 -

FIGURB: PATIENT DATA STRURE

For each patient, a new patient directory will be created in the root directory, according to the structure shown
in Figure3.

AN

It is important to understand that all navigation data refer to the underlying MRI that was used during
acquisition. That is, Session and Target data are only valid when analyzed using the current MRI. Theg

new MRI data is usefor a later session, the current Target and Session data is archived together wit
NBaLISOGABS 2fR awlL Ay | aSLINIYGS RANBOG2NER Ol f ¢

2.6 APPLICATIOWORKFLOWS

Thevisor2 is structured infive main workflows, which are accessible through the corresponding toolbar, as
displayed irFigure4.

Setup Patient TMS Neuronavigation Offline Review TMS Settings Recording Settings

FIGURE: THE WORKFLOWS TBAR
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Whenvisor2is ugd for the first time, the MS Settingsworkflow needs to be run first. It allows the selection of
the coil type to be used in the stimulation sessamd its calibration. The workflow allovesilibratingall coils
which might be used for stimuliain. 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 workflaveeds to berun only if thevisor2 systemis providedwith an amplifier(XT
License) It allowsdefiningthe amplifier type, the number and the labels of the recording channels and the
sampling rate. It is necessary to run this workflow the first tins®r2is used and each time trmonfiguration 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 alLJl G A $IK §c@rior using standard dataThis workflow also allows defining
stimulation targets for a subsequent Neuronavigation session.

The main application workflow, the TMS Neuronavigation can be started either through thesponding
button in the Workflowstoolbar, or directly from theSetup Patientworkflow, ater it has been successfully
completed. The TMS Neuronavigation workflaw 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 iwtrkflowstoolbar,

or from the TMS Neuron&yation 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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Before starting a TMS session witisor2 an MR scan of the patiemteeds 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 ther3&ye texture $ projected, whiclshows the cortical
structures at different depths. In order to be able tom@gister the MR scan with the head models, and later to
register thepatient with the corresponding MR scan, it is necessary to define the coordinate maAledata

will be copied to a patierspecific folder for later use in the Neuronavigation session.

Alternatively, if no patient MRI is availabEandard data can be used. In this case, an MRI of a healthy adult
together with a precalculated segmentatiois copied to the patient data foldeNote: The QT version afisor2

supports only standard MRIs.

Setup patient | Select MRI

Setup patient | Select MRI

Create New Patient Modify Existing Patient

Patient Name

lohn Doe

MRI options

© Use standard MRI
@ Import patient MRI

Create New Patient|  Modify Existing Patient

Patient Name

test2 i

Patient has standard MRI

MR! options

© Use standard MRI
> Import patient MRI
» Do not change MRI

MRI File
C:\example\lohn Doe.nii u
Nifti v
Next Step

— Specify MRI Fiducials

Import new patient MRI data and run through the
segmentation. Any MRI data, targets or previous session
data will be moved to the patient’s Archive folder.

| i@ Save Current Layout ‘ ‘ J- Quit Workflow

Next Step

- Define Targets

Don't change MRI data currently associated with the
patient.

‘ [ Save Current Layout ‘ ‘ - Quit Workflow ‘

In any case, the final step of the Setup Patient workflow allows you talgliae targets you want to stimulate in
a later Neuronavigatiosession. Targets can be chosen directly on the MRI or curvilinear surface or by referring

to atlas coordinates.

3.1 COREATING A NEW PATTEENTRY

To prepare data of a new patient feisor2, select the optiorCreateNew Ritient. Enterthe pa y 1 Q& y I YS
the text field providedAll patient related data including MRI, 3D models, TMS sessions, EMG recordings will
be saved in a directory named according to what you type in.HEge patient with the same name already

visor2
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exists, a warning will bessued and you will be asked to enter a different naiesuch 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 patiespecific MRHOata or use standard MRI data, see
sectionLoad MRIWhen all entries have been provided, press [Bpecify MRI Fiducialbltton to proceed
in the workflow.

3.2 EDIT EXISTING PATIEMITA

If you want to use anotheMRI for an existing patient or if you want to define new targets, choose the
Modify EistingPatient option. Use the droglown box to select the patient.

3.2.1 DEFINING NEW TARGETS

New targets can be defined based on the existing MRI by selectingdhet changévRIoption. Press the
[Define Targetshutton to arrive directly on théefine Targetpage.

3.2.2 PrRoOVIDE A NEMRI

Select thelmport patient MRIoption to associate a new MRI data set with the patient. This allows you to
import MRI data from file, see sectidtbad MR&Nd to create a new head model, see seciiineate Model

/AN

Please be reminded that targets and session data relate to the MRI that has been loaded when pe
target definition and running a Neuronavigation session. Thereforportinga new MRI renders these da
invalid. Every time you import a new MRIisor2 copies the old MRI together with the sessions perfor

using this MRI and the corresponding targets to a separate Archive folder, see the chapter on pati
management.

3.3 LoaADMRI

You can choose whether to associate patispecific MRI data or standard MRI data with the patient. The
third option Do not change MR$ onlyavailable for existing patients and allows you to define a new set of
targets on previously imported MRI data.

3.3.1 STANDARMRI

If you choose this optioran MRI of a healthy adult together with a pralculated 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 tfigefine Targets] butn, the workflow proceeds directly to the
Define Targetpage.
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We recommend using patierpecific MRI data whenever availableydfu choose to work with standar
data, please be reminded that

f bl @AILGA2Y | OOdzNF 08 YAIKG adzZFFSNI FNRY AYL

provided standard head

Neuronal structures differ widely between patients; any anatomical datavshon the standard MR
will not match the true anatomy of the patient

Mappings performed with the standard data will show the correct&pbt relative to the registereq
a0t Ll odzi y20d NBfIFIGAGS G2 GKS adl yRENR 0o

3.3.2 PATIENTSPECIFINIRI

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

- Select the type of your MR scan. You can chose between DICOM, Analyze thefthSA format, if you
already saved your original MR as ABRI file type.

- Click theBrowse(l=)) 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 detaisestenReview Exported
DICOM

- Click thegSpecify MRI Fiducials] buttaa proceed.

3.3.3 MRIREQUIREMENTS

The following restrictions apply to the MRI impor

Field of View 1 The entire head must be included: the nose (the tip should not
cropped), the ears, the forehead and the chin;
1 The headrest or the scanning table must not be included in the sca

Theuse of Analyze as import data format for MRI scans is discouraged as there is ambiguity about th
orientation. Please ask your radiology department to provide you with Nifti or DICOM images indtgaidl.
need to work with Analyze images, it is masiportant to check the leftight orientation for every patien
and data set.
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3.4 SPECIFMRIADUCIALS

FIGURE: THE MRIBASED (LEFT) AND NASIONEAR BASED (RIGHTORDINATE SYSTEMS

Before setting the coordinate markers, all positions are expressed in thebd4ietl coordinate system. The
coordinates of the crosshair are visible either on 8tatus Baror on a tooltip, which becomes visible when
dragging the crosshair in tHdRI View

The three coordinate markers for nasion and the left and right preauricular points are required to define a
headbased coordinate frame for the MRI. Based on this coordinate frame, the MRI can be overlaid with the
head model and other 3D boundary objectVhen the nasiorear coordinate markers are set, all positions

are expressed in the Nasi@ar coordinate system.

Place the crosshair to the position where you
want your nasion marker to be placed. This can be
done by either dragging therosshair directly in
the MRI Viewor through the slice slider in thelRI
Toolbar.

- Press theNasion Markeibutton (([(teseamater ] ),
A green border indicates that the point has
been defined.

- Repeat the procedure for the left and right
preauricular points.

- Click the [Create Head Modellbutton to

FIGURB: CROSSHAIR INDICATINGE NASION

proceed
The MRI with the nasieear markers will be Set Fiducial Markers
copied from its original location and stored in ASA | Nasion marker [ Left Ear marker

file format in the patient directory (please see the
Gt P GASYydG 5FGF al yl3asSySyi

| Right Ear marker ‘
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Only trainedmedical personnel arallowed toidentify the positions of the coordinate markers

Please set the position of the coordinate markers very carefully. iethiat, during neuronavigatiq
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 d
patient, the positions of the preauricular points need to be unambiglypdefined

3.4.1 TALAIRACH MARKERS

¢KS a{LISOATE aalsh al@s RodeCsktITalarach rmadkké Sif you need to convert positions
from and into this standardized head coordinate system during a later TMS se$iormore information
about the Tlairach system and how to set the accompanying image markers,Appendix 2: MRI
coordinate systems

1. Setthe NasiofEarmarkers as described abav&section which allows you to set the ACPC markers
becomes visible.

AC-PC Markers for Talairach {Optfonm‘}]

Anterior commissure Paosterior commissure

Inter-hemispheric point I

2. Use thebuttons to set the anterior commissure, posterior commissure and ih&mnispheric point
markers: Place the crosshair in the 3d MRI view on the correct location and mark thévyspot
pressing the corresponding button. After all three points have been defined, the MRI view switches
to the ACPC view automatically.

Talairach Markers (i Opn'ona.‘)]

Anterior point Posterior point
Superior point Inferior point
Left point Right point

3. Use theTalerachMarkersbuttonsto set the boundary points of the brain, defining the limits of the
Talairachcoordinate 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 ot#&ion icons of the MRI slice toolbar.

-llllll""'@""""”"|Make sure yOLI 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] bufidgve Talairach markers are
automaticaly saved with the MRind are loaded when using the MRI for a TMS session.

3.5 OREATIMODEL

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 iffiereht head compartments. During a TMS
session withvisor2, 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-bhaapd regstration, where

points digitized on thepatientQa KSIF R o6& YSlIya 2F | LRAYGSNI I NB YI (¢
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, ieth reflect the morphological structure of the brain. The
estimatedelectric fieldproduced by the coil is projected onto the curvilinear surfaces, allowing therefore
viewingthe distribution of the field at different cortical depths.

In the Segmentatiorworkflow, you have the possibility to choose betwemanual brain segmentation and
automatic segmerdtion of the brain based on the straight forward scalp segmentation. If you need an
accurately segmented brain, we encourage you to perform manual bramesggtion. If the quality of the
segmentedbrain is not crucialthe complete segmentation procedure can bempleted very quickly by
performing only the scalp segmentation and automatically creating the brain segmentation based on the
segmented scalpFigure7 shows the result of a manual and automatic segmentation of the brain on the
same MR scan.

FIGURE: LEFFAUTOMATIGEGMENTATION OF BRAIN FROM THE SCARIEHT MANUAL SEGMENTATIOR THE BRAIN

The scalp can be found relatively easy based on the contrast in grey value-aaliedo3D region growing

algorithms. For volumetric Fdreighted scans, the range of greylues 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
boundarymay 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 bebmeregions selected by the threshold criterion. In this way

the brain is separated from the rest of the he&ince regions not belonging to the brain will be removed, it

Ad OSNE AYLERNIFYG (2 LINRPLISNI @& RSTAWSthdségSentatios SR L2 A y i

3.5.1 MANUALBRAINSEGMENTATION

visor2 250f 95 Rev. 17201409-08



visor2User Guide

Automatic Segmentation| Manual Segmentation

Scalp Treshold

) 30
Lower brain threshold Upper brain threshold
40 J 255
Execute Refine Brain Compartment
Create Dilate Erode
Segments Brain Brain

- 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 valuestesmdered 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 appearHigure8).

- 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 thaigher 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 redendered brain structure should be disconnected from the reghefhead. Increase
the value of the lower threshold until a sufficient degree of separation between the brain and the
remaining head structures is reachdedure9).

FIGURB: SEGMENTATION OF TS{ALP. LEFT: THEHSIROLD VALUES ARH RORRECT, AND SMARIIFACTS ARE VISIBL THE
PROXIMITY OF THE BERIGHT: CORRECDEYERMINED THRESHWADUES
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FIGURE: SEGMENTATION OF BHAIN. LEFT: THE LERVTHRESHOLD IS TOW AND THE BRAINRRICTURE IS CONNECTE&D
THE SCALP. RIGHTR&BCTLY DETERMINHRESHOLD VALUES, BREIN IS SUFFICIENBEPARATED FROM SBELP

- Select the number oturvilinear surfaces to be generatedhe curvilinear surfaces are closed
concentric surfaces generated from the brain head model by moving inward4 foynsstep.

- Place the crosshair within the brain.

- Start thesegmentation by clicking the [Create Segns¢riutton. The segmented scalp and brain
compartments will be displayed in théRI View the scalp on the left side, the braim the right as
indicated inFigurelO.

L 200 R

FIGURRO: MRI VIEWAFTER SUCCESSFUALSEND BRAIN SEGMEANION

- 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 braian be readjust by performing@R A t opérati@s/ @nNJ
4 SNPapevatioé 2F (GKS aS3aYSyiSR O2YLI NIYSyiGo

- Create and export the head models of the brain and the scalp by clickij@tbate Moddl button. The
head modelsill be displayed in th#RI View asindicated inFigurell.
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FIGURER1: SCALP AND BRAINABEMODELSAFTER MANUAL SEGWMRTION

3.5.2 AUTOMATIBRAINSEGMENTATION

Automatic Segmentation| Manual Segmentation

Scalp Treshold

Execute

Create
Segments

- Select thelower 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 cented 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
segnentation feature.

- Select the number of curiilear surfaces to be generated. The curvilinear surfaces are closed concentric
surfaces generated from the brain heeanodel by moving inwards by anin step.

- Start the segmentatin by clicking the[Create Segments] buttonThe segmented scalp and brain
compartments will be displayed in thdRI View the scalp on the left side, the braon the right as
indicated inFigurel0. Please remind that the rendered brain is only the starting scalp surface from which
the brain will be automatically generated.
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Head Model Creation ]

Settings Execute
Curvilinear Create
Surfaces Model

- Create and export the head models of the brain and the scalp by clitiéri@reate Modelputton. The
head models will be displayed in tiMRI View as indicated ifrigurel2.

After completing thesegmentation the MR imageof type ASA (.mi), which includes the pasdns of the
coordinate markergand the head models of the scalp and the braiti be exported in the patient directory.

Click thgDefine Targetfsbutton to proceed

FIGUREZ2: SCALP ANBRAIN HEAD MODEL&TER AUTOMATBEGMENTATION

AN

1 Only trainedmedical personnel is allowed perform the segmentation.
1 The quality of the scalp segmentation directly influences the accuracy of the TMS navigation.

1 Always check if the segmented scalpface agrees with the scalpir-boundary visible in the MRI.

3.6 DEFINETARGETS

The Setup Patientworkflow gives you the possibility to define targets on the brain anatomy. The define
targets will be saved and exported in the patient directory, and can be loaded within the TMS
Neuronavigation workflowDuring navigation, thevisor2 software will help you targeting the identified
markers, as explained Btimulate at Targetsecton.
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Marker - Use the slice sliders in thdRIToolbar.
- Directly enter the coordinates through theo
to MRI Coordinatadialog underEdit / Goto
awlL I 2 2 NBepshding S DX dthe
coordinate markers that have been set, you
will be able to specify thecoordinates in
different coordinate systems.

Target Marker for Neuronavigation

Place the crosshair at the desiréarget position.

This can be done in several ways:

- Directly drag the crosshair in tHdRI Viewto
the desired position.

Go to MRI Coordinates X

x (P-A) y (R-L) z (I-5) Goto...
| 1.0 |46.|:| |D.D ok

{* NMasion-Ear [mm]
™ Talairach [mm] Cancel

FIGURE3: THEGO TO MRI COORDINSDEALOGNOTE THAT THE ARACH SYSTEM IS ORNMAILABLE IF TALARA
MARKERS HAVE BEEN.SE

Once you are sure the crosshair is at the right position, pres§Atdd marke} button. A dialog will
appear prompting you to enter the marker lab&nter the target name an@lick OKRepeat to add more
targets, if necessary.

If you wish to start aneuronavigation session with the data you just generated, stmaulddirectly proceed
to the Neuronavigation workflow, byicking the[Proceed to Neuronavigati¢tutton. Otherwise, terminate
the workflow by pressing thEEnd Workflow]outton.

3.7 HLE STRUURE

The Setup Patientorkflow 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. Youriginal 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:

A A boundary definition file of the scalp anlaetbrain (meex.bnd)

A boundary definition file, for each of the curvilinear surfaces-fcbihd).

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

A head model definition file, pointing to the scalp and biadundaries files (meg.vol).

> > > >
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- Target markers. A file containing the target coordinates in nasawtoordinates 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 TMSSETTINGS

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 staisio 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 tgou need to calibrate or recalibrate

N

[t
[«xN
A
w
w
<
[t
Z
o
o-
o]
N
puj
>
-+
[

f If you have already defined this céilr use withvisor> & Sf S
your coil from the dropdown box.
f If you want to define a new coil for the use witlsorx &St SOUG &/ NBIF 4GS bSg O2Af & |
o The manufacturer
0 The coil model
o The calibration boarthat will be used later for calibrating the coil
0 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.
0 The tracking tool. Choose NT2 for the first coil in a TMS s#sn and NTL43 if you want to use the
coil as second coil during the simultaneous navigation of two TMS coils. If you ope@ with
one coil only, choose NII12 always.

TMS Settings | Coil Selection TMS Settings | Coil Selection
Craafis e Tl Modify Existing Coil Create New Coil Modlify Existing Coil
Coil Identifier Coil Type Select Coil
Coil_8 | |[Magstim v Coil_4 *|| Delete |
Name must be unigue. PN4150 h

Selected Coil Details

Coil_4 3
-
- g MagVenture C-100
PN 4150 J Tracking tool NT-112 & a
Calibration board NT-104
Calibration Board Tracking Tool

NT-104 v [[NT-112 v

ol Next Step
<

— Calibrate Tool Faces L
J- Save and End Workflow

Next Step

‘ — Calibrate Tool Faces Ll ‘
‘ Jr Save and End Workflow ‘

‘ [ Save Current Layout | ‘ 1 Quit Workflow | | [ Save Current Layout ‘ | - Quit Workflow
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Press thgCalibrate Tool Facgbutton to proceed. Wu will now be pompted 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 FIRSTBRATION OF A NEW COI

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

AG& dzLJLISNI FFOSd tfF0O0S 2yS 2F (GKS adiAO1SNm GKIFIG OFYS
upper face. The sticker serves as a control point to validate tlaracy of a calibration, se€alibration

procedur@ 52y Qi 62 NNE | 02dzi U Kibis oflfimgdidantithat@ Is éakily sccéfeT (KS &
during the calibration procedure, séggurel?.

4.3 CALIBRATION PROCEDURE

In order to be able to precisely track the position of your aidlpr2needs to find out how the tracking tool is
attached to the coil. During the calibration proceduwésor2 will calculate the position of the origin of the
coordinate system attached to the coil with respect to the coil tracker. Moreoxisor2 will calcdate the
distance between the control point on the coil and the coil tracker. This distance will be useésbl®as a
discriminator of the validity of the coil calibration. During time in fact, although rigidly attached, it might
happen that the coil treker slides along the cdilandle The performed calibration ihen no longer valid

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

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

1 Each time thecoil validation procedure fails. During a TMS session vigibr2, 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 SrePl: CALIBRATEOOLFACES

Beforethe actual calibration ofhe coil,visor2checks andefinesthe 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 facepsesented 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 ofthe 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
OF YSNI 2NJ GKS O pafedleQ.dy t@ rhdShNdfréreéd angbiedt Bght.Anvthis case, the source
of the problem is indicated nexttothie2 2 f Q&4 GAAAO0ATf AG& AYyRAOI (2N

When both faces are visible to the camera, press [Calibrate] or operate the green button on your remote
control. F the calibration succeeds, you will be informed by a green text box and the workflow will
automatically proceed to theecondstep. If the calibration fails, a red error text box will inform you about
the source of the problem. Correct the problem anetmgthe calibration.
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[l coil face 1 [ coil face 2

TMS Settings | Calibrate Coil | Step 1

Selected coil Derails

Selected ol view
Coil_d: MagVenture C-100
Tracking tool NT-112 4

Calibration board NT-104

Calibrate Tool Faces

Hold the coil up in front of
the tracking camera so both
sides (faces) of the tracking
tool are visible to the camera,
then press Calibrate.

Calibrate [ |

Next Step

< Coil Selection

| [l Save Current Layout ‘ ‘ - Quit Workflow ‘ (V]

FIGURHE4: CALIBRATIONALOG { ¢ 9t m W H[[ LC!w! 9%{9¢

4.5 STeEP2: CALIBRATEONTROIPOINT

In the second step, a reference point is defined which allows to check ikitige tool changed itposition

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 useq after stepl both tool faces are calibrated to each other). Hold the pointer such that the tip is on

GKS OSYyGSNI 2F (GKS aGA01SNNna o6fF 0] ONRaa FyR GKS NBTFf

When ready, press [Calibrate] or operate the green button of the reraotdrol. 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 theeprobl
and retry the calibration.
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—— - - ibrati
g coil [} calibration board

TMS Settings | Calibrate Coil | Step 2

Selected coil Details

Sefected Coil view
Coil_4: MagVenture C-100
Tracking tool NT-112 4

Calibration board NT-104

Calibrate Control Point

Touch the coil's control point marker with the tip of the
pointer tool and press Calibrate.

Calibrate L ]

Next Step

‘ < Coil Selection ‘

| Save Current Layout ‘ ‘ - Quit Workflow ‘

FIGURE5CALIBRATIOBIL ! [ hDX {¢@t¢a Ahbgwh[ thLbe¢é

4.6 SreP3: CALIBRATEOILCENTER

Ly GKAA flLaid adSLE (KS LRAARGADY NBT I iRBDSOFIR! AXKSODPR S|
Keep in mind that the tracking camera can only measure the position of the wing tool; the position of the

O 2 A f -§péat ndéds b be deulated from there using the coil center calibration.

To calibrate you will need the calibration boaseélected for this coil on the Coil Selection pagee
OFfAONIGA2Y 02FNRQa ARSYGATASNI FYR AYlI 3SainiPede | f a2 L
make sure that you use the correct calibration board; otherwise the calibration results will be inaccurate.

Attach the coil on your calibration boardPlace 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 placemerihe board by viewing it from the
back side of the calibration board, as showirigurel6. Once you have placed the coil correctly, fix its
position through the provided screwslote: 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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FIGUREG6: BACK VIEW OF THELBRATION BOARD WEAW WHEN CALIBRATING AIICO

tfFO0S GKS O2Aft IyR GKS OFtAONIGA2Yy 021 NR adzOK GKI
board, as showed irFigure17. 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. Corrd@ problem and rery the
calibration.

FIGURET: INDICATE THE CGINTROL POINT WITHETPOINTER
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