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Technical Room Control Room

Scanner Room

Click on a picture or info-icon to jump to info about the device



AA-Joystick (Home-made & Curdes)
Audio Amplifier (t.amp)

Audio mixer

AVI Box

Beamer - Remote control

Blood Pressure Device (Ambulo)
BOLDscreen

BrainAmp ExG + Physiology sensors
Change setup from beamer to BOLDscreen
Change setup from BOLDscreen to beamer
Desktop Microphone & speakers

Door switch

Dual BITSI’s

Dual Display

DV recorder

Electrical shutdown Emergency button
ExG USB adapter

Eye Camera

Eyetracker-Eyelink 1000
Eyetracker-Eyelink 1000 - Calibration
Quality

Eyetracker-SMI

Ferromagnetic detector

Foot Response Home-Made

Goggles

In Room Monitor

Infra Red Light Source Eyetracker
Insert Earphones

Install/uninstall Projection Screen or
BOLDscreen

KeySafe

MRI - Alarmbox

MRI - Intercom

MRC in-bore camera

Optical Microphone

Patch Panel

Physiological sensor — 3D Acc. sensor
Physiological sensor — Electrode
Physiological sensor - Respiration Belt
Physiological sensors - Galvanic Skin
Resistance

Physiological sensors - Pulse sensor

Projection Screen

Response Box Interface (fORP 932)
Response Devices

Scaler —PIP (only at Skyra)

Scanner Specific equipment
ScanTriggerBox

Screen (only at Skyra)

ShockerBox

Stimulator

S-video switch + S-video to VGA converter
Video VGA switch (Extron)

Video VGA switch connections at Prisma
Video VGA switch connections at PrismaFit
Video VGA switch connections at Skyra

Troubleshooting
Technical Pages

Contact



Ferromagnetic detector

To reduce the risk that, after screening, still an ordinary object suddenly becomes an unintended projectile could
become a hazard to either the subject, the researcher, the MR coils or the projection screen, a ferromagnetic detector
has been installed in the MRI-lab. The device is intended to detect for smaller ferromagnetic objects, approximately
the size of a typical hair pin or larger when the object is approximately 30 cm from the detector
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Some important remarks|

e Not any type of metal is detected. The device is NOT a metal detector. It detects only those materials that will be attracted to the magnet, like iron and
nickel. ltems made of aluminum, titanium, copper, brass and other non-ferrous materials will not trigger an alarm.

e Please note, that seemingly non-ferrous objects may have enough ferrous parts to activate the audible and visual alarms.

e The detector only analyzes moving objects containing ferromagnetic material. Stationary ferromagnetic objects will be ignored.

e The detector has shows the approximate location of the ferromagnetic material. Therefore, if a ferrous non-superficial or subcutaneous object is
detected, further investigation is necessary.

e [fany ferromagnetic material is discovered, the researcher has to determine the source of the offending object(s) and what needs to be done in order
to proceed safely with the scanning procedure. If the exam is to proceed without the object(s) being removed, documentation must be made in the
logbook (field: “error reporting”) as to what caused the alarm and why the exam continued.

NOILdI¥DS3a
TYNOILONNS


https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/FerrAlert_Essence_manual_operation.pdf

KeySafe

Only certified users (CFU) may operate the scanners. Others may only operate the
scanner under the supervision of a CFU. Each CFU received a strictly personal PIN
code. With this code, a CFU can access the key safe, which is located in the central
control room. After successful verification of the PIN code key(s), assigned to the
CFU, can be unlocked. The KeySafe will log actions like who took/returned which
key, with date, time stamps. If necessary, the log file is use to trace who was
responsible during a certain time/event.

With the keys, you can unlock the door of the scanner room. When finishing
scanning the key must put back in the KeySafe. Your responsibility starts when
you take the key and ends when you return it. Two keys per MRl scanner are
available to avoid devious key exchange when scanning in a row. You can already
take the other key from the KeySafe. When the other CFU returns his key, your
responsibility starts.

Be aware when returning a key to put it in its original position. In case the key is
not put back in its original, position an alarm will beep. The wrong position is
marked with a red LED and the right position with a green LED for 10 seconds. If
you are too late and the keys are locked again, please login and swap key!

The MRI-lab manager maintains the access rules of the KeySafe.
Keys 011 - 020 are the keys of the drawers of the cabinet in the Intake Room
where drugs, used in studies, are stored.

Technical Info:

October 2019: Major upgrade, swap internal PC. OS is now W 10
Network:

00:18:7D:C3: AF: F5

DNS : keysafemri.dcen.nl

hostname : IQKEYCBNT11685

IP:131.174.45.57

outlet: 121-24-21



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Keysafe_manual.pdf

Door switch

All scanner rooms have an entrance with two doors. The first door
only has large handle (no lock). It serves two purposes: acoustic and
safety. The second door is part of the cage of faraday. Around the
door, copper springs ensure a good electrical contact between door
and cage. This door also has a lock, which can be open with the key
from the keysafe.

Regarding the acoustic purpose, the first door, attenuate the noise
level with 30 db.

Regarding the safety purpose of the first door, this door is equipped
with electromechanical swing. By just pulling the handle of the first
door, the swing will automatically open the door. After 15 sec. it will
closes automatically again. In case the second door (cage of Faraday
door) is open, a wheel mounted on the outer door, will also close
(not lock) the second door. In this way, the second door is always
closed after 15 second and therefore prevent people (who are not
aware of the strong magnetic field) to enter unnoticeable. Of

course, the Certified User is responsible
for who is entering the scanner room but
due to his/her preparation activities, and
with the door wide open, this can happen
easily.

Once the second door is closed by the first
door, it can be easily opened again by a
small push against the second door. It
takes a second before the swing opens the
first door. Hence, the user has to wait a
moment before the second door can be

A
DORMA

fully opens. When setting up equipment inside the scanner room

the automatic function of the first door can be annoying. The

automatic function of the door swing can be disabled, by putting

the switch in position “1”. The first door will be opened

automatically and stays open until the switch is brought back in

position “0”.

purpose of the first door ignored!

The first door will also open by putting the switch in position “1”. To close it put the
switch back in position “0”. By doing so, the user should be aware that the safety
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Electrical shutdown Emergency button

In case of a calamity in which people came in contact with electricity, or if there is an electrocution risk, the
electrical power of the MR-scanner must be switched off by pressing the emergency button “ELECTRICAL
SHUTDOWN?”, which is situated in the console-room (see picture) and also in the scanner-room.

By activating this button the power supply of the MRI scanner will be immediately switch off.

ELECTRICAL
SHUTDOWN




Audio Amplifier (t.amp)

The audio amplifier drives the earplugs used to present auditory
stimuli to the subject in the scanner. The input of the amplifier is
connected to the Audio Mixer (output).

Use the audio mixer if case sound level for subject is too high/too low.
Only in exceptional cases you can use the level controllers on the
front panel of the amplifier. Default positon is markers at 12 o’clock positon.

hy
t;.;mp S-75 mk2

ROFESSIONAL POWER AMPLIFIER

Controls

Description

1,4 | Input level controller
for channel 1, 2

Use the input level controllers CH-1 (LEFT) and CH-2 (RIGHT) on the front panel to
control the signal amplification in the respective channel

2,3 | POWER: Power
indicator light

Lights up green when the unit is turned on. In standby mode, the LED lights red.
When the unit receives a signal again, it switches back to normal mode and the
LED lights green again.

5 POWER: On / off switch

This switch turns the power on and off. When switching on the protection circuits
are activated. After a few seconds you will hear two "clicks" - now the speakers are
electrically connected to the amplifier and the device is ready to operate.

0000 L5

.thc
tamp S-7T5ma
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/T_AMP-S-75_power_amplifier.pdf

Audio mixer VW

C:\fakepath Response:  Comnand = btn_chs-ael3
ity et preset SAE | File: \defeulc_preset.mml Value = on

The audio mixer is home-made (designed and build by Uriel Plones). - - - - - - - - -
It is able to mix 5 inputs to 4 outputs. The mixer is controlled via a
web-application running on the EEG PC.

Open the web-application by clicking the shortcut on the desktop of
the EEG-PC named Donders Mixer.

At this point, you have to open a preset file. Browse to D:\Mixer
Presets and select one. When opening the default_preset.xml the N/A | Mic Rorchr | Mic_Sbiet |Line_out PC| AUX IN | Line_in PC [Haphns Sbic{ Dskt Sphes [ VA
inputs and outputs are labeled as in table below. ni\

NOTE: To prevent clipping the keep the input slide of
Line_out_PC below 50. To prevent noise, keep output
slides below 80.

Label Despriction Extra info

Input 1 N/A Phantom Power Microphone input Not connected — not used

Input 2 Mic_Rsrchr Microphone beside MRI —host console To speak press blue button

Input 3 Mic_Sbjct Optical microphone mounted on MRI-table Volume and level of noise-cancellation can be set
op FOMRI (Opto Ascostics)

Input 4 Line_out_PC Line in of mixer Source is line-out of Stimuus PC

Input 5 AUX-IN Line in of mixer Connected to patch panel AUX-IN

Output 1 | Line_in_PC Line out of mixer Goes to line-in of Stimulus PC for recording

Output 2 | Hdphns_Sbjct In-ear phones subject Driven by audio amplifier (t.amp)

Output 3 | Dskt_Spkrs Logitech Desktop speakers Has also a volume knob

Output4d | N/A - Dual output — two lines out
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/AudioMixer_UserManual.pdf

Desktop Microphone & speakers

The desktop microphone (AV-Jefe PA 333D) and speakers (Logitech Z200) are
connected to the Audio Mixer.

In de web application of the Audio Mixer the microphone is connected to INPUT
2 (Mic_Rsrchr). The speakers are connected to OUTPUT 3 (Dskt_Spkrs ).

To speak to the subject in the scanner you have to press the blue button on the
microphone continuously. When pressing all other audio sources connected to
the subject headphone are muted.

To switch on the speakers, turn the Volume knob of the right speaker.
A green LED will lit up. The right speaker has also a headphone output
in case you do not want to disturb your colleagues.

Do not use the headphone output at the front panel of the Stimulus PC.
This will mute the line-out of the stimulus PC.

Technical info:

Hxw xd:241.2 mm x 90 mm x 124.07
mm

Weight: 1 kg

Output (RMS): 5 W

3,5mme-input: 2

Headphone input
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Desktop_Microphone.pdf

Video VGA switch (Extron)

The MVX VGA matrix switchers distribute high resolution video
input signals to any combination of outputs. The matrix switcher
can route multiple input/output configurations simultaneously. The
available switch has a matrix size of 8 inputs by 4 outputs.

Only used functions are described. For descriptions of the other
functions/buttons is referred to User Guide (press pdf logo)
2: Power LED — shows if power is connected.
3: Input buttons and LEDs - The input buttons and LEDs
select and identify inputs.
4: Output buttons and LEDs - The output buttons and LEDs
select and identify outputs.
5: Enter button — The Enter button saves changes when
you set up a new configuration (see “Creating a Tie” )
7:1/0 and Audio Setup button - Cycles through
video and audio, video only, or audio only for input and
output selection.

® CITINO
{= .ﬁ
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Figure: 2 Front Panel view.
Shown is a matrix switch with a matrix size of 8 inputs x 8 outputs is installed at Skyra. At
Prima and PrismaFit the installed matrix switch has 4 outputs instead of 8.

Creating a Tie (or connecting an input to a output)

1.

Press and release the I/O button to select (lit) or deselect
(unlit) the Video LED, audio LED, or both as desired

Press and release the desired input button. (LED lights to
indicate that input is selected)

Press and release one or more desired output buttons. (The
LEDs blink to indicate that the selected input will be tied to
these outputs)

Press and release the Enter button. The LEDs for the
selected input and the selected outputs light steadily for
approximately 1 second to indicate the tie and then turn
off.

VID O +dB VID (3 +dB VD @+dB  VID()+dB
AuD () -dB AUD @ -dB Aup () -dB AuD () -dB

- Press . Press Press Press
Default Video Only Audio Only Video and
Audio

NOTE: If you wait for the 5-second input/output button timeout to occur

after either step 2 or step 3, the entire set of ties is cancelled.
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Extron_MVX_Matrix_Switchers_User_Guide.pdf

Video VGA switch connections at PrismaFit

INPUTS description Extra information
. VGA output of Stimulus PC DVI output of video card. In Windows seen as
1 Stim PC 1 . . .
(Primary display) Display 3
’ This output of the stimulus is disconnected. Hence
extended displays are NOT possible anymore
VGA output of laptop -
3 R (Connected via patch panel)
VGA output display of MRI Host -
4 MRI Host (Clone of MRI Host Display)
5 Not connected -
. VGA output of S-video converter. Via S-video switch 1 of 3 S-video sources can be
6 S-Video scaler
selected
7 General Purpose VGA output of General Purpose PC In case stimulus software is used running on
P (Clone of primary display OR extend display) General purpose PC (eq. Unreal)
8 EEG PC VGA output of'EEG PC' -
(Clone from primary display)
OUTPUTS Description Extra information
1 Monitor DELL monitor (wide screen) of Stim PC
Stim PC in control room
EIKI beamer located in technical room to project image on
2 Beamer .
in bore screen
3 Ext 01 VGA input of DELL monitor (wide screen) of General

Purpose PC
Not connected




Video VGA switch connections at Prisma

INPUTS description Extra information
. VGA output of Stimulus PC DVI output of video card. In Windows seen as
1 Stim PC 1 . . .
(Primary display) Display 2
’ This output of the stimulus is disconnected. Hence
extended displays are NOT possible anymore
VGA output of laptop -
3 R (Connected via patch panel)
VGA output display of MRI Host To use this option please read instructions
4 MRI Host . .
(Clone of primary Display)
5 Not connected -
. VGA output of S-video converter. Via S-video switch 1 of 3 S-video sources can be
6 S-Video scaler
selected
7 General Purpose VGA output of General Purpose PC In case stimulus software is used running on
P (Clone of primary display OR extend display) General purpose PC (eqg. Unreal)
8 EEG PC VGA output of‘EEG PC. -
(Clone from primary display)
OUTPUTS Description Extra information
1 Monitor DELL monitor (3:4) of Stim PC
Stim PC in control room
EIKI beamer located in technical room to project image on
2 Beamer .
in bore screen
3 Ext 01 VGA input of DELL monitor (wide screen) of General

Purpose PC
Not connected




Video VGA switch connections at Skyra

INPUTS description Extra information
. VGA output of Stimulus PC DVI output of video card. In Windows seen as
1 Stim PC 1 . . .
(Primary display) Display 2
’ This output of the stimulus is disconnected. Hence
extended displays are NOT possible anymore
VGA output of laptop -
3 R (Connected via patch panel)
VGA output display of MRI Host To use this option please read instructions
4 MRI Host . .
(Clone of primary Display)
5 General Purpose VGA output of General Purpose PC To use for demo presentation running on this PC
LAB-MRIO07 (Clone of primary display OR extend display)
. VGA output of S-video converter. Via S-video switch 1 of 3 S-video sources can be
6 S-Video scaler
selected
7 General Purbose VGA output of General Purpose PC In case stimulus software is used running on
P (Clone of primary display OR extend display) General purpose PC (eqg. Unreal)
8 EEG PC VGA output of'EEG PC' -
(Clone from primary display)
OUTPUTS Description Extra information
1 Monitor DELL monitor (3:4) of Stim PC =
Stim PC in control room
EIKI beamer located in technical room to projectimage on -
2 Beamer .
in bore screen
VGA input of DELL monitor (wide screen) of General In case, two subjects (one inside and one outside the
3 Ext Out .
Purpose PC scanner) has to see the stimulus.
4 Not connected
5 Not connected
6 Not connected
7 LG Screen VGA input of LG screen “Main” display Input 1 of Scaler to be shown on Screen
8 PIP VGA input of LG screen “PIP” display Input 2 of Scaler to be shown on Screen




DV recorder

The DV recorder is a hard drive video recorder. In our case, it can
record Analogue video sources (eq. Eye Camera or MRC in bore
camera). The unit has a removable hard drive in a caddy, which can
be ejected from the unit and connected to a PC via USB to transfer
the video files. Below you find a description of the control button.
Because audio is not connected, only video controls are described.

FOWER

i

Power On / Off Button. This is a soft power on
/ off button. The main power on / off switch is
on the rear panel.

TRACKO1 00:00:00:00
PREVIOUS NEXT

Display Panel. The display will show Track
Number, timecode, or if the Menu Button is
pressed the Menu Display

Previous / Next Buttons. These buttons
navigate up and down between recorded tracks
and menu options.

Menu Button. This calls up the menu display
which is navigated using the Fwd / Rew Buttons
and Previous / Next Buttons

Fwd / Rew Buttons. In playback mode these
buttons will operate as Fast Forward and
Rewind Buttons. If the Menu Button is pressed
these buttons will navigate backwards and
forwards between the various menu options

Record Button. Puts the DN-500 into Record
Mode. To start recording press the Record
Button and Play Button simultaneously.

N.B. Unit will not record if no video signal is
present.

g U
i

Video Input Button. Switches the DN-500 to
Video Input — Analogue Video Inputs can only
be recorded in DV formats.

o]

Play / Pause Button. Starts playback of a track,
or pauses playback o of a track- status will be
displayed on the Display Panel. Also Starts
/Pauses a recording when unit is in Record
mode.

Stop Button. Stops playback or record.



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Datavideo_DN-500.pdf

S-video switch + S-video to VGA converter ~ <

The 19” rack is equipped with a video scaler and an S-video switch.
The scaler converts (scale) a video composite signal to a VGA video
signal. In this way the composite video source, can be switched by
the video matrix switch (Extron).

In this way, all video sources available at the S-video switch can be
switch to eq. beamer.

The small composite switch is a high-performance switcher for
composite video signals. It mechanically switches any one of four
signals to a single output. The output feeds the input of the DV
recorder and to the wall mounted monitor in the scanner room.

Assignment of the 4 of the S-video switch:

1 =EYE CAMERA

2 = NOT CONNECTED

3 = EYELINK

4 = MRC CAMERA ( if connected — see info))
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/kramer_4x1V.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Kramer-VP-409.pdf

Dual Display

The Datavideo TLM-702 is dual 7” TFT Monitor with the following
features:

- Each monitor has two composite video inputs with bypass outputs.
- High resolution TFT Screens - 1440 x 234 dots

- Switchable Aspect Ratio - 16:9 / 4:3 selectable

- NTSC/PAL compatible (Automatic switching)

The two sources to be viewed on Monitor A are:

e V1 -SMI eyetracker camera
e V2 -MRCin-bore camera

The two sources to be viewed on Monitor B are:

e V1 -output of DV recorder*
e V2 —not connected

*lf not playing back previous recorded tracks, the display shows the video source selected by
the S-video switch Video Input button of the DV recorder is pressed.
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Datavideo_TLM-702.pdf

Response Box Interface (fORP 932)

The 932 supports many different handheld devices, and can
produce many different types of outputs
The 932 has three outputs.
1. serial output is connected to COM1 of the Stimulus PC.
2. 8-bit TTL output (default) is connected to one of the BTSI’s
(S-BTSI)
3. USB output to connect the interface to a laptop. It acts like
a keyboard HID keyboard)

The TTL output is always connected. The use of the serial output or
USB output depends on the selected MODE

1 2 3 4 5
LEFT & v ¢ R w POWER

The 932 front panel uses a shaft encoder and display to let
the user choose among many operating modes, and also
displays real-time activity using a bank of 10 green LED
indicators.

The shaft encoder works together with the display to allow
choices from menus, using clockwise and counter-clockwise
rotations and a push-click for selections.

RIGHT | 2 3 4 5 TRIGGER DISPLAY

-CONTINUE-

USB & Hardware interface type
HHSC-2x4-C < Handheld model number
HID KEY 12345 < Mode Identifier + mode number



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP932.pdf

Response Box Interface (continue)

o

HOW TO CONFIGURE

Setting up the 932 is a matter of making connections and choosing
the output you want. Pushing the knob, would cause the display to
change

Change Modes ?

If "YES" is selected (by turning the knob), choices are presented on
the display

® AUTOCONFIG
MANUAL CONFIG

MODE BY ID NO

The three ways of configuration the fORP are described in the
manual. Here only the AUTOCONFIG is describe.

NOTE: Configuration with AUTOCONFIG is only possible when a proper working
handheld of CurrentDesign is connected. Eq. the home-made AA-joystick cannot be
configured with AUTOCONFIG. Also, in case one of the response buttons is pushed
or broken, the AUTOCONFIG will fail.

Turn the knob to AUTOCONFIG and then press to confirm this
choice. The display will change into:

e USB
SERIAL

BACK

If you want to connect the fORP to your laptop choose USB. Press
the knob to confirm. The next menu shows all the available modes.
The default mode is HID KEY 12345.

If you do not want connect to the Stimulus PC via the BTSI’s choose
for SERIAL. Eq. if you want to use the home-made AA-joystick.

The display does not show the TTL as an option because the TTL
output (8 bits) is ALWAYS connected to the input of the BTSI!

For an overview of all the available modes click. . f_

ancal



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP932UseModes.pdf

Response Devices

Available handhelds at DCCN:

Website

8 Button Bimanual
Curved Lines
HHSC-2x4-C
8 Buttons

Foot Response
Home-Made
HHSC-2x4-C
2 Buttons

website

4-Button Diamond
HHSC-1x4-D

4 Buttons

Website

Grip Force
HHSC-1x1-GRFC-V2
no Buttons

/'(

/_

Web.site

Joystick
HHSC- Tethyx
2 Buttons

AA Joystick
Home-Made
PJS — mode 651
no Butons

BTSI code for several repsonse devices
8 Button Bimanual ASCll-code character
right - index - blue 97 a
right - middle - yellow 98 b
right - ring - green 99 c
right - little -red 100 d
left - index - blue 101 e
left - middle - yellow 102 f
left - ring - green 104 g
left - little - red 105 h
4-Button Diamond
blue 97 a
yellow 98 b
green 99 c
red 100 d
Foot Response
Right 97 a
Left 101

AA Joystick
CurDes — customer
no Butons



http://www.curdes.com/mainforp/responsedevices/buttonboxes/hhsc-2x4-c.html
http://www.curdes.com/mainforp/responsedevices/buttonboxes/hhsc-1x4-d.html
http://www.curdes.com/mainforp/responsedevices/variabledevices/hhsc-1x1-grfc-v2.html
http://www.curdes.com/mainforp/responsedevices/variabledevices/hhsc-joy-5.html

Foot Response Home-Made

If the participant cannot respond with finger/hand during your experiment, you can make use of the foot response
device. A modified set of (old) handheld 2x4 button box is used. A plastic slab (5 cm x5 cm) is positioned just above
the “index finger” button of the handheld. In this way, the participant can be easily press the small button with the
ball of the foot or thick toe.

The frame of the foot response device can be easily mounted/fixated in the T-shaped groove of the patient table. By
make, use of 3D joints between the rod and wooden slab the user has a lot of freedom regarding positioning of the
buttons. Once the buttons are aligned, the bolts of the joints can be tightened with the clamp levers .

Connect the cable of the foot response device to the extension cable, also used for other response device. Due to the modification of the button
box it will NOT automatically be recognized by the interface (fORP 932). Hence the researcher must configure it manually.
(HHSC 2x4 C + Serial + ASCII 1234 or by selecting MODE 100)

Slide the bolts with flange in the T- Position the bolts at Position device and tighten With the clamping lever it is easily to lose or fixate the wooden slabs
shaped groove of the table. the end of the table. nuts by hand

g Clamping levers are mechanical components, which allow efficient tightening and loosening of screws by turning the lever without the use of tools. Their best feature is the ability to work in tight

spaces: just pull up the lever to release the threaded serration engagement This will stop the screw from turning even if the lever is rotated.



AA-]Joystick (Home-made & Curdes)

Introduction

This, one axis, joystick can be used in a MRI-scanner as a response device to perform the Avoidance-
Approach task. During this task, participants have to react on certain events by moving the joystick
back- or forward as fast as possible. The joystick mechanism will encounter large forces during the back
and forward movements. Therefor this joystick, called AA-joystick, has a rigid design.

The first two AA-joysticks (red dome + black dome) were designed and made by our own workshop and contains the optical parts of
CurrentDesign’s first joystick (bought about 10 years ago). After several years of intensively use they will be replace by a custom-made AA-
joystick, designed and made by Current Design. With the experience buildup with our own design, Current Design made a very accurate en
stable AA-joystick! From November 2019 the two “old” AA-joysticks will phase out and placed by the ones made by Current Design

To use the AA-joystick, the fORP must configured as PJS (Programmer JoyStick) — mode 651. In this mode, the fORP is connected to the COM1 of
the stimulus PC. During configuration, do not touch/move the stick (should be in the middle).

NOILdI42S3a
TVNOILONNS


https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/AA_Joystick_specification.pdf

ScanTriggerBox

The ScanTriggerBox is a home-build interface box for a Siemens MRI scanner. The box provides a

synchronization trigger for external devices, e.g. the stimulus computer and/or eyetracker. It

extends the length of the scanner trigger, provides sufficient (TTL-level) output driving power
and includes optical isolation between scanner and stimulus computer and/or other peripheral

devices.

If the MRI scanner sends, a trigger depends on hardcode sequence settings. Hence not all

sequences will generate triggers.

#IM Diyv #0UT l_,
21 o HESRcfoow]

All of our EPIl-sequences (home-made and Siemens) generated a trigger at the start of each volume by default.

Functionality of the keys

The ScanTriggerBox supports three modes selected by using UP and DOWN keys (default Div = 1)
Below an description of the functionality of the four keys and explanation of display:

RESET Reset the counters and sets the Div value on 1 (=default).
Can be pressed at any moment. Does not influences in- and output signals

TRIG Generates manually a output trigger.

UP / DOWN increase / decrease the Div value

Div = 0 Single Trigger Mode only a single output trigger pulse for the first input trigger. All next MRI triggers will be
suppressed.

Div=1 Volume Trigger Mode for each excitation pulse (= each volume in case of EPI-sequence) and output pulse is generated

Div=2,3,... Slice Trigger Mode in ca.se a épecial home-made sequen(.:es is used which generate s.cantriggers for each slice. By
making Div equal to the number of slices a volume trigger mode is

#IN Input pulse counter Counter of input pulse (generated by MRI)

Div Divide by See above

#OUT Output pulse counter Counter of output pulse (depending on Div setting)

-CONTINUE-
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ScanTriggerBox (continue)

The pulse width of the trigger generated by the MRI is about 10us. INPUT MRI  ExtENDED oms

This is far too short to be detected by other equipment with a ~ N\l
logging functionality. Hence the scantriggerbox extend the width of ‘
the pulse. This is determined by the “slowest” device which needs
to log the trigger. To be sure the SMI eytracker (sample rate 50 Hz
or 20 msec) does not miss any of the scantriggers the width of the
pulse is set to 30 msec.

Because the input signal is processed by an internal microcontroller

the TTL output of the scantriggerbox is, relative to the scan trigger the MRI scanner and NOT processed by the internal microcontroller.
input, delayed. Only when performing combined fMRI-EEG Internal delay is less than 1 us relative to the scan-trigger input. The
measurement this delay can become critical when applying width of the output pulse is extended to approximately 2 ms. The
methods to correct the EEG data for the gradient/RF artefacts. single shot triggering or divide-by-n triggering functionality is not
Therefore, the scantriggerbox at the Skyra is modified. It has an available on this output.

additional TTL-output, which is directly related with the input from
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Optical Microphone OO

The subject’s volume can be decreased by turning the volume knob
to minimum. You should hear the voice emanating from an internal
loudspeaker with a slight delay (16 msec.).

Set the Noise Reduction knob to level 3 as the default. Only

in case where DSP (Digital signal Processor) introduces excessive
reduction should it be switched to a lower level. Compare mode
“0” and “3” during scan to learn about the Noise Reduction
functionality of the system.

This optical microphone is fully MRI compatible has adaptive noise
cancellation, which makes it possible clearly hear your subject
during scanning. In the first place this make speech recording (voice
key) possible during fMRI. The microphone can also be used as a
part of the intercom system, which makes communication with your
subject DURING scanning possible.

For optimal results, ensure that the subject's mouth is as close to
the pop-screen as possible.

Turn on the unit using the POWER switch on the back (left side) of
the unit. A blue light should be illuminated behind the slots
protecting the loudspeaker.

-CONTINUE-


https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/FOMRI_3_user_guide.pdf

Optical Microphone (continue)

4
..q
f
|
]

|
|

Ad1 In this way the fragile optic cable of the microphone must be stored. Take care you wrap
the cable spacious over the bracket and not as tightly as the other cable in the picture. Put the
base of the microphone stand in the small metal box fixed to the bracket (cable pointing down).

Ad 2 The base of the microphone can slide over an already installed bracket. The bracket can
slide in the T-shaped groove of the table (first loose the nuts of the bracket). If you un-install the
microphone please slide the bracket as far as possible to table (head) end.

Ad 3 This is how it looks after proper installation of the microphone. Notice the cable runs
underneath the mattress to the table (foot) end to avoid it




Dual BITSI's

A BITSI (Bit To Serial Interface) is a home-build interface which
allows to control 8 inputs and 8 outputs via only one serial PC
Stimulus connection. The interface is based on a microprocessor
(Ardino). Two BITSI’s are available. The inputs/outputs of first BITSI
(S-BITSI) is fixed meaning the user cannot re-define it. LED’s on the
front panel shows the status of each input/output. The second BTSI
(R-BITSI) is equipped with BNC connecters to connect TTL in- and
outputs of peripheral equipment.

The 8 inputs of the pre-defined BITSI are the 8 response buttons
which are available for a subject in the MRI scanner. The 8 outputs
are reserved to send out an 8-bit code to the logfile of the Eyelink or
SMI eyetracker and/or the BrainVision BrainAmp.

Communication between the Stimulus PC and two BITSI’s is by serial
lines (RS232). The S-BITSI is connected to COM2 and the R-BITSI is
connected to COM3. For both serial lines following parameters
should be used:

e baudrate: 115200
e parity : none

e databits: 8

e stopbits: 1

COM 2:
COM 3:

S-BITSl is used for buttons and log-codes
R-BITSI is used for scantrigger

® 920000000

| o su o iw e se 03 o4
D00090OON °
v em om 4w te t4 w2

1

sec¢

Button press

Button release

(low to high) (high to low)
Finger ASCII char ASCII char

code code
Right Index 97 a 65 A
Right Middle 98 b 66 B
Right Ring 99 o 67 C
Right Pink 100 d 68 D
Left Index 101 e 69 E
Left Middle 102 f 70 F
Left Ring 103 g 71 G
Left Pink 104 h 72 H

-CONTINUE-
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Dual BITSI's (continue)

The R-BITSI is used to send/receive TTL-pulses to/from peripheral
devices. A sending device is for example the scantriggerbox. By
default, the output of this device is connected to the 1°* BNC input
of the R-BITSI. Hence the Stimulus PC will receive the character “a”
(ASCII code 97) on COM3 every time the scantriggerbox sends a
trigger. The other seven independent input lines of the R-BITSI are

available to receive signals from other peripheral devices.

The eight independent outputs of the R-BITSI can be used to control
other peripheral devices. To trigger device located inside the
scanner-room is preferable done via an optical fiber (=light). For this
purpose, the first four outputs of the R-BITSI have also an optical
output (parallel connected with the TTL outputs). For example, the
shockerbox is controlled in this way. The BITSI firmware gives the
user the option to program the output in pulse or level mode. Also
the pulse duration can be programmed between 0-255 msec.

With the two small push buttons located on the left side of the S-
BITSI and on the right side of the R-BITSI the BITSI’s can be reset

to their default configuration.

R-BTSI

outputs

DDDIPIP99 o

s2 0

'3599@@@

R BITSI

28 #64 2 w0 . A "2

inputs A
scantrigger

Logging to peripheral devices

The 19”rack houses beside the Stimulus PC also a SMI PC (will be
phased out), a Eyelink PC and a EEG PC to measure respectively eye-
movements and ExG/physiological signals. The SMI and EEG PC are
equipped with 16 digital inputs. The Eyelink PC has only 8 inputs
available (datalines of parallel port). These inputs are used to log
onset and offset codes generated by the Stimulus PC.
At the SMI PC the 16 digital inputs are logged as one 16-bit word.
Meaning if all 16 data inputs are high at the same time it will be
logged as 26 = 65536.
At the EEG PC the 16 inputs are split up into two bytes (= 8 bits) a
so-called S-byte and R-byte (both can be defined in BrainAmp
workspace).
Inputs 1 to 8 of the SMI PC, the S-byte of the EEG PC and the data
lines of the parallel port of Eyelink PC are reserved for receiving a
code (0-255) send by the stimulus PC via S-BITSI output. Inputs 9-16
of the SMI PC and the R-byte of the EEG PC are define by the KEY
connector.
S-BITSI
outputs = onset / offset code
: i .
. 2

5. &

-
RR M

inputs = response buttonbox

-CONTINUE-
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Dual BITSI’s (continue)

Digital Description SMI PC EEG PC Eyelink PC
Input Active Input is shown as Active Input is shown as
1 First bit 1 S1 1
2 Second bit 2 2 S2 2
3 Third bit 3 4 S4 4
4 Fourth bit 3 8 o 58 2 8
5 Fifth bit 5 16 2 516 a 16
6 Sixth bit e 32 = S32 32
7 Seventhbit | 64 v S64 64
8 Eight bit 128 ) $128 128
9 Scantrigger * 256 13’ R1 not available
10 RightIndex* | 2 512 5 R2 not available
11 Right Middle * | 3 1024 E R4 s not available
12 Left Index * e 2048 S R8 = not available
13 Left Middle * = 4096 a R16 o not available
14 Not Connected * = 8192 R32 not available
15 Not Connected * E 16384 R64 not available
16 Not Connected * 32768 R128 not available

* when default KEY connector is used

Table shows which values are logged by the SMI PC, Eyelink PC and
the EEG PC when ONE of the digital inputs is high!

If eq. the code 200 is send by the Stimulus PC (via the S-BITSI) this is
logged as “200” by the SMI PC and Eyelink PC and as “S200” by the

EEG PC.

The scantrigger will be logged as “256” by the SMI PC and as “R1” by
the EEG PC. The scantrigger is NOT logged by the Eyelink PC!

Due to the low acquisition rate of the Eyetacker (50Hz = 20 msec) it
can happen that different events are logged at the same time and
hence resulting in a “weird” decimal value. The decimal value has to
be converted to a binary 16 bits word to find out which events

occurred.

Eq. 1480 is the sum of 1024+256+128+64+8 » meaning inputs: 11-9-8-7-4 where high »
meaning right middle button was pressed, scantrigger was present and code 200 was send by

the Stimulus PC.
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Beamer - Remote control

All scanners are equipped with a EIKI LC - XL100 beamer. This
projector utilizes matrix liquid crystal display (LCD) technology.

The default resolution is 1024 x 768. Ratio 3:4 (NOT WIDESCREEN)
Refresh rate 60 Hz.

The projector has many useful features. Some of these functions describe
below.

Motor-driven Lens Shift

Projection lens can be moved up, down, right and left with the motor-
driven lens shift function. This function makes it easy to provide projected
image where you want. Zoom and focus can also be adjusted with a motor-
driven operation.

Shutter Function

The projector is equipped with the shutter that provides complete
blackness when the projected image is not needed with keeping the
projector on.

Remote Control

o STAND BY

1 1]
AUTO PC AUTOPC |peg

button

INFO. button

SHUTTER
button

Meny  SCREEN gpireR

SCREEN 2 7

button

POINT A Y 4>
buttons

LENS SHIFT

Zoom button

The beamer will be phased out during 2020. Hence

for new projects the BOLDscreen MUST be used!
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/EIKI-XL100.pdf

Projection Screen

The output of the beamer projects on back of a transparent diffuse
screen. Due to the rear projection, the images are mirrored when
looking to the screen from the front. The subject looks via a mirror
to the screen (the image is flipped again) and will see the original
image.

The screen is made of 5 mm thick rigid plastic material (Macada -
DAP diffuse KBA) and fits exactly in the bore. Fixation of the screen
is done by using tape. In this way the screen will not break when,
due to a mistake in table positioning, the table end pushes the
screen out of the bore.

In order to improve contrast the screen, the material is embedded

with a dark tint, which absorbs the ambient light striking the screen.

At the same time, it absorbs the light from the projector, reducing
the light transmission and, therefore, the gain of the beamer

Beamers are designed to project high contrast images on a large
distance (meters) therefore the light density factor (gain) is very
high. Because the distance between beamer and screen is relative
small, the projected image will be over-illuminated. This can result
in negative health effects (headaches, fatigue) for the subject. By
using two neutral density filters (T=0.38 + T=0.12) positioned at the

exit of the wave-guide (inside scanner room) the gain is reduced to
a comfortable level.

Optical path and size of projection is on every MRI scanner
different. Due to the size of bore and different beamer-screen
distance and the properties of the mounted telephoto lens, the size
of projected images is at every MRI scanner different (see
datasheets below)

DataSheets: Optical Path
PrismaFit — Prisma —Skyra



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Optical_path_PrismaFit_beamer.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Optical_path_Prisma_beamer.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Optical_path_Skyra_beamer.pdf

Change setup from BOLDscreen to beamer

o

WARNING

Do not use the NVIDIA control panel to configure the
displays. During the setup, it not always shown on your
desktop. In case you make a wrong setting and do not
see the Screen resolution window on your desktop press
simultaneously Shift + Window key + </ > (arrows) on
the keyboard to shift the active window from an
extended display to your desktop display.

Open [Screen resolution| via right mouse click on desktop of Stimulus

PC. You can see all displays:

Refresh

e DELL P24xxx — main — extend/duplicate
e BS32AVI HDMI — extend/duplicate
1 e Generic non PnP — disconnect

In case DELL and BS32AVI HDMI are duplicated, make them extend!

18 ) Corerol Panel » Al Centrl Fanel ez » Display » Screen Resoluton

o]
@ ’ ‘ -
sy 3. Generic Hon-Pn? Monter ~ l
:
:

Open Screen resolution| via right mouse click on desktop
e select at display [Generic non PnP)
o select at multiple displays

o click [Applyl

if needed: simultaneously press within 15 sec [Shift+ Windows logo keyl+ =] (2x)

2 . click[Keep changes

Open [Screen resolution| via right mouse click on desktop
If needed: simultaneously press within 15 sec [Shiff+ Windows logo keyl+ 5] (2x)

e select at display [Generic non PnP|

o check if this is your main display otherwise select [checkbox]: Make
this my main display

e Make this my main display

o select at display DELL P24xx¥
o select at multiple displays
e select at display |BS32AVI HDMI|
3 o select at multiple displays
o click followed by
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BOLDscreen

The BOLDscreen 32’s custom electronics deliver your stimulus direct to the
screen - output is lag free and synchronous to the input video signal. The dual
link DVI input will synchronize to a 1920x1080 pixels @ 120Hz video signal and
will output video at the same rate. The high resolution 32" IPS panel with
native 10-bit RGB color resolution has a static contrast ratio of 1400:1 and a
fast 5ms grey-to-grey response time. To achieve the image quality required for
scientific visual stimulation, we illuminate the panel with a custom scanning
LED backlight (edge illuminated by an array of SuperBright LEDs and DC
driven). This produces highly saturated chromatic displays and a peak white
output at up to 350cd.m-2. Built-in real-time calibration ensures consistent
luminance immediately from switch on, and automatically compensates for
the usual drifts in brightness due to temperature changes and ageing.

Display characteristics

e 3271920 x 1080 full color IPS LCD with 120Hz panel drive.

e Native 10-bit color resolution (extended to 16 bits by dithering).

e Delay equal to just one horizontal line (~100 microseconds).

e Typical grey-to-grey response time 5ms.

e Brightness: factory set to 120cd m-2.

e Automatic compensation of brightness for temperature and ageing.
e Custom scanning LED backlight, peak white up to 350cd.m-2

e  Static contrast ratio of 1400:1

o (measured with the backlight on; [1 1 1 ]: [0 0 0] RGB contrast ratio)
e Spatial uniformity is corrected by a real-time 5%order polynomial.

e Image can be flipped to correct for viewing via a mirror.

DataSheets: Optical Path
Prisma(Fit) —Skyra

Connecting to the BOLDscreen goes via the AVI box.
The ON/OFF power switch of the screen is mounted

on the patch panel.
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Optical_path_PrismaFit_BOLDscreen.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Optical_path_Skyra_BOLDscreen.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/BOLDscreen-32_User_Guide.pdf

Change setup from beamer to BOLDscreen O

WARNING

Do not use the NVIDIA control panel to configure the
displays. During the setup, it not always shown on your
desktop. In case you make a wrong setting and do not
see the Screen resolution window on your desktop press
simultaneously Shift + Window key + - on the keyboard
to shift the active window from an extended display to
your desktop display.

Open [Screen resolution| via right mouse click on desktop of Stimulus
PC. You can see all connected displays
1. DELL P24xxx - disconnect
1 2. BS32AVI HDMI - disconnect
3. Generic non PnP — main - extended desktop

I ) Control Panel » AllControl Panel hems b Display » Screen Resolution

B2 ), Control Panel » All Control Panel tems » Display » Screen Resolution

e Select at display DELL P24xxX
o select at multiple displays
o click

2 if needed: simultaneously press within 15 sec [Shiff+ Windows logo keyl+ [ (2x)

o click[Keep)

o select at display BS32AVI HDMI|
e select at multiple displays [duplicate desktop 1 and 2|

o click [Apply

3 if needed: simultaneously press within 15 sec [Shift+ Windows logo keyi+ =] (2x)

e click [Keep

Change the appearance of your displays
El
@

Display: 1j2. Multiple Monitors -

Resolution: 1920 x 1080 (recommended)  ~

Multiple displays: | Duplicate desktop enland2 ~

This is currently your main display. Advanced settings

Make text and other items larger or smaller

What display settings should T choose?

Aot

e select at display [1] 2 Multiple Monitor]

o check if this is your main display otherwise select : Make
this my main display

e select at display [Generic non PnP)

o select at multiple displays

o click

4 if needed: simultaneously press within 15 sec [Shift+ Windows logo keyl+ 5| (2x)
[ J

click
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Install /uninstall Projection Screen or BOLDscreen O

“Fix” rotation po

L

int

ock point

1+2+3 Getting projection Screen Out
Remove piece of tape that fixate screen in
bore. Pull lower part towards you slowly.
Once screen is tilted, you can take it out
easily.

To prevent scratches, put screen straight up
against wall. To avoid from topple fix it with
some tape against the wall!

4+5+6 Getting Projection screen IN

Tilt the screen and put first the lower part
behind the wheels on the rail. Push the top of
the screen in until it stands upright against
the rim of the bore.

Fix the screen by using NEW pieces of tape
on top!

7+8 Position BOLDscreen




AVI Box

The AVI box makes it easy for you to connect multiple stimulus computers (laptops) or other
video sources to the BOLDscreen. It allows switching easily between the different input sources
and provides beside the BOLDscreen output a second output to drive a so-called Clone Monitor
so you can monitor the images shown to the participant.

The AVI also removes the requirement for the video source to produce a 1920x1080@120 Hz output, as it can re-scale many input resolutions
and appropriate output for the BOLDscreen.

The video signal from the AVI box to the BOLDscreen (and Clone monitor) is always 1920x1080 @ 120Hz regardless of the input resolution
and frame rate. If a signal source can only generate 1024x768 @ 60Hz, or 1920x1080 @ 60Hz, this does not matter. The AVI will take those
signals and then regenerate (spatial and temporally resample) a 1920x1080 @ 120Hz signal.

Mirror button \ indicator Input selection buttons / indicators

StandBy button \ indicator

Video input ports

If not in use please put the BOLDScreen in standby mode (backlight is switched off) by pressing “StandBy button” once.

Indicator (blue LED) will start pulsing slowly.

The ON/OFF power switch of the AVI box is mounted on the patch panel.



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/BOLDscreen32_AVI_Getting_Started_Guide.pdf

Patch Panel

The purpose of the patch panel is to get easy access to several in/outputs available on the 19” rack. Particular when using a laptop as a stimulus

computer the user can easily connect to beamer and response buttons. In table below the available in/outputs are described.

Connector | Description Additional info
no.
1 XLR connector to connect Audio signal to AUX-IN of Mixer Input for external audio source
3 USB (A) to connect Response Box Interface to a laptop fORP 932 must be in one of the USB modes @
4 VGA connector to connect video signal of laptop to beamer Input 3 on VGA switch 0]
5 ONLY AT PRISMAFIT Mini DisplayPort For multi-scanner experiment
7 COM-poort (RS232) to connect external device to Stimulus PC COM 4 on Stimulus PC
8 COM-poort (RS232) to connect external device to Stimulus PC COM 5 on Stimulus PC
11 Connects STIM PC or laptop to Eyelink Host PC network card To control Eyelink remotely (eq. by PresLink)
12 USB (B) to connect to one of the USB ports of Eyelink Host PC ?;g,rﬂm:oz; g_CGB is not accessible at front of
14 LAN Outlet Connection to network.
15 Power switch AVI box Switch on/off power supply of AVI box
16 Power switch BOLDscreen Switch on/off power supply BOLDscreen
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In Room Monitor

To optimize the lens settings of the SMI eyetracker, the Eyelink
eyetracker or the MRC camera, a monitor is mounted against the
wall, just above the observation window. You do not have to change
any monitor settings. Therefor the control panel of the monitor is
covered (do not remove). Powering the monitor is done by pressing
the switch (inside the room) next to the scanner door. The red light
next to the switch will indicate the monitor is on.

To connect the desired video output to the monitor next 3 steps
must be perform at the 19”rack:

SAMSUNG

Select the video source with the S-video switch.
POWER ON the DV recorder by pressing the power button
for a few seconds (will light up orange). Once the recorder is

initialized press VIDEO INPUT (will light up orange).

3. Switch on Display B (is used to amplify the video signal to
the monitor). If input V1 of Display B is selected, you will
see the output of the S-video switch on this display.

IMPORTANT

During scanning the monitor must switched off otherwise, the electronics of the
display will interfere with the MRI-signal and increase noise level in images!
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Insert Earphones

The S14 insert earphones provide high-quality acoustic stimulus delivery while attenuating scanner noise. They are small
enough to fit within any head coil, and can be covered with muffs for added protection if the coil allows. Replaceable canal tips
ensure sanitary conditions. Each set of earphones is calibrated.

Frequency response equalization is achieved by pre-filtering stored digital stimuli. For each calibrated set of earphones a set of
equalization filters are provided and can be used either within Matlab (EQ filtering Matlab Utility) or with a stand-alone

filtering program (Setup EQ Filtering 2.2).

4 Windows PC

|

Audio Amp||f|er

S14Transformer

l BNC Cables

/( Penetration Panel )

Scanner Room

~ .5 Meters

| L4

RF Choke

~9 Meters

\

S14 Cable Assembl N
y —é s E
Insert Earphones

J

Table : Download equalization filters and calibration sheet

S/N Calib_sheet (pdf) Used at
407L 407R S14 407L 407R PrismaFit
338L 338R S14 338L 338R Skyra
520L 520R S14 520L 520R Prisma

-CONTINUE-
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/other/Sensimetrics/EQfiltering_Matlab_Utility.zip
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/Software/Setup_EQ_Filter_v2_2_64bit.zip
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/other/Sensimetrics/EQF_407L.bin
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/other/Sensimetrics/EQF_407R.bin
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/S14_407L_407R.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/other/Sensimetrics/EQF_338L.bin
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/other/Sensimetrics/EQF_338R.bin
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/S14_338L_338R.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/other/Sensimetrics/EQF_520L.bin
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/other/Sensimetrics/EQF_520R.bin
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/S14_520L_520R.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Sensimetrics_S14_Instructions.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Sensimetrics_S14_Safety.pdf

Insert Earphones (continue) O

The use of the in-earphones in combination with the support cushion made of pressure relieving TEMPUR material is not always comfortable.
Because the earphones stick out, the cushion will push the phones further inside the ear-channel. After some time, this can become painful or at
least uncomfortable. Making use of another fixating method (which keeps the ears free) can avoid this.

Another issue concerns the replaceable canal tips. The tip should really fit in the ear-channel. If it is too small, the earphones can easily fall out. If
the foam-tip is too large, due to the foam compression, the foam is blocking the hole at the end of the tip and hence blocking the sound.

To overcome both issues you can use an alternative foam ear tip.

Once the foam tip is correctly inserted in the ear canal (see pictures) a flexible tube is put over the black tubing of the foam tip. The black tubing
is flexible and will easily bend when fixating the head with the TEMPUR cushion. The other end of the flexible tube is put over the plastic tip of
the S14 earphone. The S14 earphones are housed in plastic cubes, near to the head coil. A hole on top to give access to the tip. The earphones
are already connected to the extension cable, which runs underneath the cushions. The user only has to connect the flexible tubes.

Please take care that due to movement of the subject, the tubes cannot become loose.

Plastic cubes with

earphones

Correct insertion Insertion = too shallow




Goggles

To correct for eye disorder plastic lenses are available (blue box stored in right cupboard above desk
lab manager). We have two complete sets each containing spherical lenses from +3 to -6 in steps of
0,5. They do not correct for cylindrical deviations.

The box, with lenses, also contains separate frames for the left/right lens. Push the lenses in the
frames and place them on top of the 32 Head Coil. There is also a frame available, that fits on top of
the 64 Head & Neck Coil.

It is not necessary to tape the frame (with lens).

T Before entering, the scanner room check the vision of your participant when he/she

E is wearing the selected lenses. For this, you can use the (Snellen) chart, with letters
B = C in different sizes. Place the participant in front of the chart at 1,5 meter distance
DL N (this is roughly the distance from iso-centre to BOLDscreen) and point the letters on
P 'I':E R the chart which have roughly the same size as your stimuli.
ﬁf::f To really measure the visual acuity, by use of the chart click here.

RELHEOR

woRERTAN

Please put the lenses back in the right paper bag and
put them in order, in the blue box. The user after you
will be grateful.

Unfortunately, not everyone puts the lens back into its own small paper bag.
In one of the top corners of the lens, the strength is scratch.
Hence, you can check this!

I 32 Head Coil
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Use_of_Snellen_Chart.pdf

Eye Camera

To keep an “eye” on the participant during the scanning session each scanner is equipped
with a so-called eye camera. By making use of the camera, the researcher can e.g. see if the =

participant is still awake or if the subject has moved up/down. In this way, the “quality” of
the acquired data increases. It is possible to record the camera output

The eye camera (home-made) is battery operated and its housing acts like a cage of Faraday
to prevent RF interference. Via an optical fiber (orange cable), the camera signal is fed into
the acquisition PC in the control room. The eye camera is equipped with a telephoto lens
which makes it possible to picture the eye of the subject over the large distance (>3.5 m)
once the subject is positioned in the ISO centre of the MRI scanner. The CCD camera is only sensitive for IR light due to the use an optical filter.
In this way, there is no need for a visible light source. Hence, the camera can operated in the dark. Of course, you need an IR light source to
enlighten the eye of the subject. Via an optical cable the light from an IR source, present in the control room, is brought to the subject’s eye. Via
the mirror mount positioned on top of the head coil the camera can picture the eye. The optical path of the camera is schematic drawn in figure.
The hot mirror reflects the IR-light for 100%. The visual mirror has the optical property that it is 50% transparent for IR. In this way, the camera
can look through the visual mirror and the subject sees via the mirror the

\ projection scree
5

SMI Evetracker camera Q
Visual mirror 50% transparent for IR

Hotmirror

IR lightsource (fiber)

Projection screen




The SMI eyetracker will be phased out. Hence for new projects the Eyelink MUST be used!

Eyetracker-SMI

The SMl-eyetracker (iView X) is a dark pupil eye tracking system that
uses infrared illumination and computer-based image processing.
Images of the eye are analyzed in real-time by detecting the pupil,
calculating the centre, and eliminating artifacts. The MRI-scanner is
equipped with a non-invasive, video-based eye tracking system. The
camera is home-made. The acquisition PC and software (iView X)
are from SMI. To prevent vibrations of the MRI scanner interfere
with the eyetracking measurement the camera is mounted on a
console fixed on the floor.

The camera is battery operated and its housing acts like a cage of
Faraday to prevent RF interference. Via an optical fiber (orange
cable) the camera signal is fed into the acquisition PC in the control
room. The eyetracker camera is equipped with a telephoto lens
which makes it possible to picture the eye of the subject over the
large distance (>3.5 m) once the subject is positioned in the

SMI Evetracker camera

Visual mirror 50% transparent for IR
Hotmirror

IR lightsource (fiber)

Projection screen

(S, I IO A

Performance MRI-LR

Sampling rate 50/60 Hz (PAL/NTSC)

Tracking resolution 0.1° (typ.)

Gaze position accuracy 0.5° - 1° (typ.)
Working range (hor./vert.) £ 15° / £ 10° (typ.)

ISO centre of the MRI scanner. The CCD camera is only sensitive for
IR light by using an optical filter. Hence, an IR light source is
necessary to enlighten the eye of the subject. Via an optical cable
the light from an IR source, present in the control room, is brought
to the subject’s eye. Via the mirror mount positioned on top of the
headcoil the camera can picture the eye. The optical path of the
camera is schematic drawn in figure. The hot mirror reflects the IR-
light for 100%. The visual mirror has the optical property that it is
50% transparent for IR. In this way, the camera can look through
the visual mirror used to let the subject see the projection screen in
the bore.
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The SMI eyetracker will be phased out. Hence for new projects the Eyelink MUST be used!

Eyetracker-SMI (continue)

Adjust Tracking Parameters

A good eye image is crucial for the eyetracking quality. Therefore
the IR spots should illuminate the eye properly. Check if, the spot is
correctly aligned and that nothing blocks the IR rays on its way to
the eye.

1. Click on the Eye Control window (upper-left corner) to
activate the camera view. You should see the video signal
coming from the camera. Clicking again will stop the
streaming of the camera-signal (window freeze)

2. Setthe AOI (area of interest) by dragging the borders of the
window towards the middle. This setting it defines the
workable area of the eye image where the system will
expect to find the pupil. Dark images outside of the AOI box
will be ignored. Make a smaller box if the eye image is
under-illuminated or if there are competing dark areas in
the eye image. Make the box larger if the subject makes
frequent head movements that continuously move the
pupil out of the AOI box.

3. Move the Pupil Threshold slider until the crosshair is moving
and follows the pupil.

4. Because we only tracking the pupil and not the corneal
reflex under Tracking-Overlays you can uncheck the Corneal
Reflex Crosshair to hide these.

If the pupil crosshairs are not visible or not follow the eye's
movement, the eyetracker has difficulties to track the pupil.
There are some strategies to obtain a better eye image:

Click on Tracking... to change advanced settings.

Click on Image adjust... to change contrast/brightness of image.
Check Dynamic. This will allow the system to automatically adjust
the pupil threshold on slight jitter of the eye image contrast.

Calibration

In most eyetracker applications, the bright pupil corneal reflex is
also tracked by in order to compensate for the subject's head
movements. In this way the pupil location can be translated into
gaze data. Tracking of the corneal reflex is in our setup problematic
(instable) which result in loss of gaze data. Because during an MRI
study the subject’s head is fixated we only measure pupil position
and equate this to gaze position. The consequence is that we cannot
make use of the calibration routine implemented in the iView
software.

Hence you have to do the gaze calibration yourself by showing a
calibration pattern. While measuring the pupil positioning instruct
the subject to fixate on each point for a few seconds. In case the
subject’s moves a lot the calibration must be repeated.

+12 +13
Example of a calibration pattern

+9
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The SMI eyetracker will be phased out. Hence for new projects the Eyelink MUST be used!

Eyetracker-SMI (continue)

Recording data

Click on the button ® in the Recording Control window will
start recording. The window will display the set number and
remaining recording time.

Before start recording check the settings in the Graphic tab of the
Online Data window. All boxes must be checked and the trigger
channel number should be 9! Switch camera on and press once the
Eye Control window. You should see the graphs in the display move
to the left side. Generate manual a scantrigger by the pressing the
Trigger button of the ScanTriggerBox. In the Graphic display you
should see this happening. If not the DIO board settings must be
reset. Follow instructions below to solve this bug.

BUG - No scantrigger visible in the Graphic Online Data window
workaround.

Click menu SetUp — Hardware — Communication and uncheck
Accept Trigger box in TTL 10/ Analog out part of the window.
Press OK to save this change.

Now repeat this again to check Accept Trigger box again and
press OK to confirm.

Graphic Online Data Window
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Saved data

The data of the eyetracker is saved in a binairy format called .idf.

To import this data into other analysis or table calculating programs
you have to convert this file. This can be done with a software
package IDF converter which is available on the Desktop of the
iView PC. Use the option to Plain Text. By clicking Configure

—Samples
LEFT RIGHT HE&D
Raw Data Pupil Position O Fupil Fasition Puozition
CR O cE Ratation
Diameter [ Giameter [ Eve Position
Paitt of Fegard Gaze Position [ Gaze Posttion [ Gaze Yector
[FOR)
Plane Mumber Hit [ Flane Humber Hit ] Guality Values
Quality Values
r— Ewent
Mezsages O Trrigger Sianals Frame Courter
Load | Save | (1]8 I Cancel |

You can choose which items you wish to exported. Note that only
available items can be checked. In the example above our system is
monocular, left eye is tracked, and headtracking installed. The not
available data is grey-out.

The output will be an ASCII readable text, with lines and columns
seperated by a tab. IDF converter is part of iViewtools package
software.
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/other/SMI/iTools_setup.exe

Infra Red Light Source Eyetracker (&)

A good eye image is crucial for the eye tracking quality. The image positioned in side, or very close to the head coil.

quality depends a lot on positioning of the IR light source. The light For the most optimal illumination of the eye (no shadows around
rays coming out of the fiber end are divergent. Placing the fiber too the eye) put the fiber end as high a possible (limited by the bore of
nearby the eye will result in a small light spot which, partly the MRI scanner).

illuminated the eye very bright.

Beside this disadvantage the end piece of the fiber cable is
protected with a metal (non-ferro) cylinder. This metal can disturb
the magnetic field homogeneity and hence it is not advisable not

<30°

The infrared source is mounted on the wall in the control
room next to the observation window. If the source is
powered the red LED next to the switch lit up.

@
o
=
o

n

°
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Eyetracker-Eyelink 1000

- =

An Eyelink eyetracker (SR Research) is available at all three
scanners. At PrismaFit a Eyelink 1000 and at Prisma and Skyra an
Eyelink 1000 plus is installed. It supports sampling rates up to 2000
Hz (for binocular tracking 1000Hz binocular recording is available).
The camera has a non-ferromagnetic optimized design and uses
fiber optics for image data transmission. The core of the EyeLink
1000 eyetracker consists of a custom designed high-speed camera
connected to a dedicated host computer. Running on a real-time
operating system, the host software provides fast eye sample access
with low inter-sample variability. Detailed information is available in

the user manual. Iﬁ‘

At the MRI scanner, the Eyelink setup is different from the way
described in the SR Research installation-guide. The SR illuminator

and so called "long range mount" are NOT used. Instead, it make
use of the same mirror mount and IR led as with SMI Eyetracker. To
avoid vibrations (caused by the MR Scanner) the SR Eyelink camera
is attached to a dedicated ceiling mount, which is in all scanner
rooms available.

The mount is accurate aligned with the axis of the bore of the MRI.
In this way, the setup and adjustments of the camera and
illuminator (fiber bundle) can be done with the table fully outside
the bore. After finishing the setup, the table is moved to the iso-
centre of the scanner, and the ceiling mount is manually moved
towards the entrance of the bore. Only the focus, of the lens of the
Eyelink camera, has to be re-adjusted to get again a sharp tracker
image. This is also achievable by moving the ceiling mount
forwards/backwards.

1 Note that the Eyelink 1000 plus camera available at Skyra is not compatible with the Eyelink 1000 PC at PrismaFit.

-CONTINUE-


https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/EyeLink_1000_User_Manual.pdf

Eyetracker-Eyelink 1000 (continue) <)

The Eyelink camera is attached to the ceiling mount inside the For synchronization purposes a marker (0-255), send by the

scanner room by a clamp. Extensions cables, for power and fiber stimulus PC, via the S-BTSI (COM2), will be log in the Eyelink logfile
optics for image data transmission, are already in place. To power (edf). The scantrigger is NOT logged!

up the camera connect the power plug to the wall socket (inside For this purpose, a cable (D25 connector) connects the output of
MR-room). Do this before you start up the Eyelink PC, otherwise the the S-BTSI to the parallel port connector of the Eyelink host pc.

PC does not “sees” the camera and will switch to Tower To read the data-lines of the parallel port, some lines must be add in

the FINAL.INI. Because the Eyelink 1000 has an on-board parallel
port and the Eyelink 1000 Plus makes use of a parallel port on a PCI-
You can use the eyetracker as standalone, but you also can control board, the code lines are different for both systems.

it fully via the stimulus PC. For different stimulus software packages To see the content of the current used FINAL.INI click here.

you find coding examples here (not available yet)

configuration instead of Long Range configuration.

An Ethernet connection between Eyelink PC and Stimulus PC is
present. In case you are using a laptop, is possible to make this
connection via the patch panel. (label: EYELINK — LINK — cross cable).

Technical info

Lines add to the FINAL.IN/
to configure parallel port
Data Register of Eyelink
Host PC

For Eyelink 1000
write_ioport 0x37A 0x20
input_data_ports 0x378
input_data_masks = OxFF

For Eyelink 1000 Plus
write_ioport OxA 0x20
input_data_ports 0x8
input_data_masks = OxFF

-CONTINUE-
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/other/Eyelink/final.ini

Eyetracker-Eyelink 1000 - Calibration Qual

Thresholds:

The quality of calibrations determines how useful the data recorded will be and how accurate the gaze P 75
calculation will be. Try some of these simple procedures to improve data quality and gaze accuracy: ‘ i CR: 216

e The threshold pupil area must be inside the pupil box (displayed as a red box around pupil) when ! e
the subject is looking at any area of the display. If a portion of the pupil exits this box, the pupil 2 G o]
will be lost. The corneal reflection should never be lost or misidentified when the subject looks
around the calibrated area.

e Always ask the subject to look at the four corners of the display after performing the camera setup. Watch for the warning signals on the
tracker screen to make sure that the pupil and CR signal is not lost when the subject is doing so.

e Subjects require some practice in stably fixating the calibration targets. Try to perform at least two calibrations per subject before
beginning to collect data.

e When writing your own applications, try to match the background color of the screen during calibration and validation to that of the test
displays. Changes in pupil size caused by large brightness differences can degrade the system accuracy.

o Always check for the pattern of the calibration grid. For a 9-point calibration, the fixation crosses should form three parallel horizontal
(or close-to horizontal) lines and three parallel vertical (or close-to-vertical) lines. Redo calibration or camera setup if you are not seeing
this.

Poor Calibration Good Calibration
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BrainAmp ExG + Physiology sensors

Function

To monitor ExG signals and/or physiology signals we make use of equipment
produced by Brain Products called BrainAmp ExG MR. Siemens also delivers
sensors to monitor respiration, heartbeat and ECG. Their goal is to achieve
gated imaging to reduce artefacts due to cardiac or thorax contractions.
Logging of the Siemens sensors is possible but not accurate enough for our
purposes (to use these signals as a regressor in the design matrix).

The BrainAmp ExG MR uses a differential measurement principle and is
intended for the bipolar measurement of electrical potentials at the surface
of the body (EMG, ECG) as well as for non-electrical measurements
(respiration, blood circulation) using electrode input boxes and sensors. The
amplifier can be used in the MR scanner while the scanner is in operation.
Beside the amplifier the system consists of the ExG AUX box to connect
electrodes/sensor to the amplifier. The ExG AUX Box makes it possible to
connect 8 x bi-polar electrodes and 8 sensors. All electrodes and sensors are

MRI conditional for 3T, except the blood pulse sensor.

Available physiological sensors:
Click for more info (if available) on picture

-

Respiration sensor Pulse sensor GSR sensor

3D Acceleration sensor

X

MRI compatible electrode


https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/BrainProducts_BrainAmp_MR_OI.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/BrainProducts_Siemens_MR_Certificate_BrainAmp_BrainCap.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/BrainAmp_Supporttipp_Powerpack.pdf

ExG USB adapter

Introduction

The USB 2 Adapter (also known as BUA) serves as a USB interface to connect any
BrainAmp amplifier with the EEG PC. It is part of the standard delivery of BrainAmp MR
plus and BrainAmp ExG MR amplifiers.

We have two versions of the USB2 Adapter. One with two fiber optic connections (at
Prisma and Dummylab)) and two with four fiber connections respectively to connect two
or four amplifiers (at Skyra and PrismaFit). If you use only one amplifier, it must be
connected to the first optical fiber input of the USB2 Adapter (Fiberoptic 1 assign channel
number 1 to 32). The unit provides also an input (TRIGGER) to establish synchronization
with the Gradient clock of the MRI-scanner. The other input (AUX) connector allows reading in 16 TTL inputs.

Control Room Scanner Room

fiber optic cable (FOC)
l BrainAmp MR

USB2

)

AUX

Technical Room

USB2




Physiological sensors - Pulse sensor O

Function

This pulse wave sensor records the pulse wave by sending red light through a
finger and is recording the result with a photo diode at the opposite. The
flowing blood generates a curve which is proportional to the mass of the
flowing blood. Every heartbeat causes an amplitude in the recording curve
with a little decay (“pulse wave transition time”) which can be used to draw
conclusions on changements of blood pressure. The unit consists of a finger
sensor and an amplifier box

Some Tips

e Movements of the sensor cause strong artefacts. It is
recommended to fix the hand on which the sensor is
attached.

e Use the woolen warmer to keep the hand warm during the
experiment. Pulse signal drops significantly when hand cools

down

This device is not MRI-safe.

By removing the metal spring of the clamp the sensor
is MRI-safe. Also the sensor cable with the purple
connector is NOT ferro magnetic. Unfortunately, the
black wire of the amplifier box is slightly magnetic. Be
sure this cable is fixated by a sandbag!
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/BrainProducts_Blood_Pulse_OI.pdf

Physiological sensors - Galvanic Skin Resistance

Function

Skin resistance is an extremely informative indicator of consciousness and
emotional states such as stress or pain.

The GSR-MR Module converts the electric conductance of the skin to a voltage
recorded by a bipolar amplifier input. It is used together with skin electrodes that
are brought into contact with the test subject. The contact between the
electrodes and the skin of the test subject is established by means of a special

gel.

n?‘- Some tips regarding Recommended GSR electrode locations

MMMMMM
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/BrainProducts_GSR_MR_OI.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/GSR_electrode_locations.pdf

Physiological sensor - Respiration Belt

The Respiration Belt is intended to be used for qualitative conditioning circuits.
measurements of the respiratory movements. The Respiration Belt
is used to measure the thoracic or abdominal respiratory
movements. These can be co-registered with the ExG via the
auxiliary inputs of the amplifiers.

The Respiration Belt consists of two main units: the pneumatic
sensor and the transducer.

Pneumatic sensor

From an electrical point of view, the pneumatic sensor is a passive
component. It is entirely made of textile fibers and plastics. The
sensor is clamped between the pouch and body by the elastic belt,
and in this way it translates the movement of the chest or abdomen

into pressure changes. These changes are forwarded to the

transducer via a tube.
Automatic baseline correction

Transducer By connecting the pneumatic sensor to the transducer, a closed
The transducer converts the pressure differences into electrical pressure system is created. This system possesses a baseline
signals. The high signal quality is achieved by effective signal pressure, that is determined by a number of factors, for example,

ambient air pressure, ambient temperature, tension of the elastic

TIP: Wait at least 90 seconds after: belt. The baseline pressure is a uniform air pressure applied at the

transducer by the pneumatic sensor. If this baseline level changes
- attaching the Respiration Belt, then the signal amplitude changes. To correct this change, the

- adjusting the belt tension, transducer possesses a low-cutoff filter which causes the signal

+ changing the position of the pneumatic sensor, amplitude to return asymptotically toward the baseline. After

. o .
After 90 seconds the baseline has reached a stable approximately 90 seconds, 95% of the peak value has died away.

baseline level.
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/BrainProducts_RespirationBelt_MR_OI.pdf

Physiological sensor — 3D Acc. sensor

The 3D Acceleration Sensor captures movements in three dimensions. Its primary application is
to detect and record movement/acceleration of the extremities. It is, however, also possible to
detect blood pulse and technical artefacts such as vibrations of the scanner.

It should be noted that it is not permitted to use the acceleration sensor inside the gradient coil
in conjunction with gradient switching as well as inside the body transmit coil.
The red dots in the figure below mark unsafe area!

Technical data:

Supply voitage
Range

Output
Sensitivity
Gain:
Dimension
Weight

Cable length
Connector

+5 Volts DC

+2g

1400 mV (neutral position)
420mV/g

3.5

22X14x8 mm

8g

30/70cm

BINDER series 719 (5-pole male)



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/BrainProducts_3DAcceleration_MR_OI.pdf

Physiological sensor - Electrode O

B18-MR2-LSR-1A20g/AgCl Sintered Multitrode with 6 mm opening,
120cm cable, MR Adapted

? -
Manual



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Instructions_AgClAg_electrodes.pdf

MRC in-bore camera

The MR compatible video cameras are designed to view and record
video images of subjects in an MR scanner. They can also be used
for the monitoring of objects and instruments. The cameras can

be used inside the bore of the scanner. They can be equipped with
different exchangeable lenses. Two MRC camera’s are available. At
all three scanners the necessary RF filter box is installed on the
small filter panel. Hence the MRC can be used at all of our MRI

scanners. In using two MRC's at one scanner is not foreseen.

MR cabinet

©

Camera
MR-compatible

connector
camera @

connector
cable

12 mm

= Camera :1"

through hole

Lenses available

f=43mm

f=6mm

f=8mm

world

BNC/Cinch
@ adapter

Filter — .

box BNC
cable

PMr

supply

®

J

| SR

Standard
video
monitor

The camera is connected to the filter box via the camera connection
cable, which includes power and signal lines as well as shielding. The
filter box prevents the transmission of disturbing signals into the

MR cabinet. It avoids interferences in the video signals and the MRI
imaging. The filter box includes a low pass filter that suppresses
frequencies higher than 1 MHz with over 100 dB. This filter prevents
damage and interferences caused by the high frequency signals of
the MR scanner. Additionally an optical isolation is included in the
filter box. In that way a full separation of the MRI equipment from
the external power network is guaranteed.


https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/MRCcam_12m.pdf

ShockerBox ev

The shockerbox is a home-made aluminum box to house several devices. The box itself acts like a cage of Faraday. In this way, electrical devices,
housed inside the box, will not interfere with the MRI. Hence, during scanning, the lid of the box must be closed.

At this moment two devices can be housed inside, a stimulator and a blood pressure device.

A Liion (10,4Vdc) battery delivers via some electronics the necessary DC voltages. To control the devices from outside (control room) optical
fibers are used (one fiber per device). Only basic functions are available. ON/OFF control for the stimulator and a STARTTRIGGER for the blood
pressure device. The triggers are sent by the optical outputs of R-BTSI. Electronics, inside the ShockerBox, convert the optical signal to a TTL
signal again.

shocker electrodes connector

optical fiber inputs

Optical Fiber cable

Shocker electrodes
cuff blood pressure tube

<.

cuff blood pressure

Click on info-icon to get more info about
Stimulator or Blood Pressure device
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Blood Pressure Device (Ambulo)

The Ambulo 2400 is a compact, non-invasive Ambulatory Blood Pressure Monitoring (ABPM) system. It is
designed to measure systolic and diastolic blood pressure and pulse rate of adults who are eighteen (18) years
and older using the oscillometric method on a cuffed arm. The measurements for systolic and diastolic blood
pressure, the mean arterial pressure, and the pulse rate are obtained without supervision, and later downloaded
to a computer for analysis and interpretation. Once installed in the ShockerBox this device can be used to
monitor the blood pressure of a subject lying in the MRI scanner. Measuring automatically (after a certain
timeinterval) is possible but a measurement can also be started manually from the Stimulus PC (via the R-BTSlI).

A software program called “Hypertension Diagnostics Suite” is available for configuring the device and reading
out the measurement data. To download this software program please click here.

PRODUCT SPECIFICATIONS

Dimensions 119mm x 68mm x 32mm (4.7" x 2.7" x 1.2°) ‘
Weight 253 grams (? oz.) ‘
Measurement Principle Patented oscillometric technique with linear deflation ‘
M t Rang Systoli 60 to 280 mmHg ‘

Diastolic 30 to 160 mmHg ‘

Pulse Rate 30 fo 180 bpm ‘
Measurement Accuracy B|c|>od Pressure: +3 mmHg mean difference, +8 mmHg standard deviation

:::ts:gr’;?r'\; to ANSI/?AAMI SP-10:2002 & British Hypertension Society; Grade: A/A
Measurement Intervals Four adjustable intervals during 24-hour periods, each conflguroble to 0 5 10, 15, ‘

20, 25, 30, 45, 60, 75, 90, 105, or 120-minute
factor up to = 75% within infervals

i

Available Cuffs EasyWear + Reusable & Disposable Regular, Large and Small Adult ‘
Actigraphy Recording of 3-axis of motion via accelerometer for display and categorization of 1
awake/asleep cycles via application software 1

Memory Solid-state Flash technology ‘
Sufficient for 3000 blood pressure measurements and 7 days of continuous actigraphy |

PC Interface UsB ‘
Battery 2 x 1.2V NiMH Rechargeoble Batteries ‘
Sufficient for appi 1 ‘

|

Software Hypertension Diagnostics Sunte for Microsoff® Windows® XP SP2 and Vista®


https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/other/Ambulo/Setup.exe
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Ambulo_userguide.pdf

Stimulator

The Innostim tens 2K is a battery operated pulse generator, known as TENS unit, that send electrical impulses. The device
is provided with 2 controllable output channels, each independent of each other. The electronics of the Innostim tens 2K
create electrical impulses whose intensity, duration, number per second and modulation may be altered with the controls
or switches. The Innostim tens 2K has digital controls and readouts.

The shocker electrodes are Ag/AgCl electrodes, mounted in an plastic clip (curved) with velcro straps.

Skin Conductance Electrode Paste is used to improved contact between electrode and finger.

Mechanism MAXTENS2000(Digital)

Channel Dual
Adjustable,0-80mA peak into 500

Amplitude ohm load each channel
Pulse rate Adjustable,1 ~ 150 Hz
Pulse width Adjustable,50 ~ 250 us OQuput cur“{ent MaxTense 150 Hz and 250 usec Output voltage Max‘ll'ense 150 Hz and 250 usec
B :BU rs'.mﬂde i Box1-Tense 1 Box2-Tense 2 Box3-Tense 3 Boxl—‘['ense 1 Box2-Tense 2 Box3-Tense 3
Mode N - Normal(constant) mode bar# i R-output R-output R-output bar# R—on.ftput R-output R-output
M - Modulation mode -1(mA)  I(mA)  -I(mA) 1{mA) -I(mA) 1{mA) -V (V) V(V) | -V(V) | V(V) | -V(V) | V(V)
1| -33 5,2 3,1 4,9 -3,2 52 1 -1,8 | 29 1,7 2,8 -1,8 2,9
Wave form Asymmetricalbiphasic pulse 2 ‘ 7,3 9,8 -6,5 10,0 -6,7 9,7 2 41 | 55 -3,6 5,6 -3,8 54
3 | 99 13,2 9,1 12,4 -9,2 12,2 3 55 | 74 5,1 6,9 -5,1 6,8
Timer 15,30, 45,60, 90, continue a4 | 1ms5 151 -10,8 145 @ -106 = 143 a 64 | 84 -6,0 81 5,9 8,0
. 5 | -142 18,3 -13,6 17,7 -13,3 17,4 5 79 | 102 -7,6 9,9 -7,4 9,7
Power supply 9V Battery(included) 6 | 172 21,9 -168 21,1 -163 208 6 86 | 122 54 11,8 81 116
7| -208 26,0 -20,1 25,4 -19,9 24,9 7 -1L,6 | 145 -11,2 14,2 -11,1 13,9
Size 105(H) x70(W) x 24(T) mm |8 | s 26 229 27 25 287 | | s | 133 | 165 128 160 128 160 |
9 | -274 33,7 -26,5 32,6 -26,5 33,0 9 -153 | 188 -14,8 18,2 -14,8 18,4
Weight 121g(battery included) 0 | -297 36,6 -29,7 36,6 -29,7 36,2 10 166 | 204 -16,6 20,4 -16,6 20,2
max_ | -319 39,1 31,2 39,1 31,2 38,0 max -17,8 | 21,8 -17,4 21,8 -17,4 21,2
;
i


https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/MAXTENS2000_manual.pdf

Scanner Specific equipment o

The 19” racks installed at the PrismaFit, Prisma, Skyra and Dummylab are equipped with the same devices. However, a few devices which are

not installed at every rack. These devices serve a very special purpose and not frequently enough to justify a multiple purchase of the

(expensive) device. Below you find an overview of scanner specific equipment and a description of their purposes.

lab Specific equipment Purpose
Digital video scaler + LED screen(55 inch) For demo and presentation purposes
Skyra . . . g
Modified scantriggerbox Used when performing fMRI-EEG experiments
e Because in Dummylab the Sensemetric in-ear phones are NOT available a
Dummylab | Headphone amplifier .
common headphone is used.

NOILdI40S3a
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Screen (only at Skyra)

The control room of Skyra is large enough to show visitors how we measure brain activity with
an MRI scanner. For this purpose a 55 inch screen is mounted to present presentations and
give the visitors a good view on what can be seen on the MRI-host PC monitor. On the screen
is driven by a so-called video scaler is presented which make Picture In Picture presentation
possible.

The screen is operated by a remote control. Info regarding the remote control functions is
given in an image below.

! ¢ (POWER) Tums the TV on or off. }! RGB-PC, HDMI/DVI-PC Supported Mode
1 TVRAD l/=8 Selects Radio, TV and DTV programme. & wanual

I.__ SUBTITLE Recalls your preferred subtitle in digital mode. — ——
j AV MODE Sme_‘:ts an "‘\_V made. Resolution Frequency Frequency
: RATIO O Resizes an image. (kHz) (Hz)

! INPUT ) (Changes the input source. 540 x 350 31408 70.09
!__ Number buttons  Enters numbers. - ’ ’

i'| |LIST  Accesses the saved programme list. Model: 55LY330C-ZA 720 x 400 31.469 70.08

: QVIEW Returns to the previously viewed programme. 640 x 480 31.460 59.04

i + 1. Adjusts the volume Igvel. ) 500 x 600 17879 5031

! FAV  Accesses your favourite programme list. . -

i | |GUIDE Shows programme guide. 1024 x 768 48.363 60.00

1l [MUTE® Mutes all sounds. 1152 x 864 54348 60.053
1 |~P~ Scrolls through the saved programmes. 1360 x 768 47.712 60.015

! ~PAGE~ Moves to the previous or next screen.

! Teletext buttons (= TEXT/T.OPT) These buttons are used for teletext. 1280 x 1024 63.981 60.020
——]INFO®@ Views the information of the current programme and screen. 1920 x 1080 66.587 50034

i - (RGB-PC) : :

i SETTINGS Accesses the main menus.

! Q.MENU Accesses the quick menus. 1920 x 1080 g

! - ) ) (FHD only) 67.50 60.00
L |OK ® Selects menus or options and confirms your input.

! MNavigation buttons (up/down/left/right) Scrolls through menus or

i options. . 0 NOTE .
!  BACK Retumns fo the pre_wous level. o « The optimal display resolution

‘: EXIT Clears all on-screen displays and return fo TV viewing. - 1366 X 768 @60HZ

1 @I'IIPI.II'K Accesses the AV devices connected with the HDMI * The optimal timing in each mode is vertical
¥ |cable through HDMI-CEC. Opens the SIMPLINK menu. | frequency 60Hz.

J ! AD By pressing the AD button, audio descriptions function will be

:.. enabled.

Control buttons (H, », Il, ¥, ») Controls the MY MEDIA menus or
the SIMPLINK compatible devices (USE, SIMPLINK).
Coloured buttons ~ These access special funciions in some manus.

((E0: Red, (o) Green_ (&) Yellow, @) Blue)

NOILdI40S3a
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/LG_model_55LY330C_ZA.pdf

Scaler -PIP (only at Skyra) OO0

The video scaler includes three HDMI inputs, two universal analog video inputs, and
simultaneous HDMI and analog high resolution outputs. The DVS 605 models accept a wide
variety of video formats including HDMI with HDCP, HDTV, RGB, and standard definition
video. It features advanced Extron video signal processing with 100i de-interlacing, Deep
Color processing, and true seamless switching.

Only the two universal analog video inputs are connected to outputs of the matrix switch. Hence all VGA inputs of the matrix switch at Skyra can

be used as video source. In case Picture
in Picture is active, two VGA inputs of the Possible video sources to present on screen (PIP)

matrix switch can be presented at the
same time. First connect two video
sources to output 7,8 of the matrix
switch. Secondly selected by pressing “1”
or “2” on the scaler which video source
become “Main”. If “PIP” is activated the
second source is automatically assigned
to PIP. With the “swap” button the
inputs of main display and PIP can easily

be swapped. L 8. BrainAmp PC
7.GeneralPurpose
6.5-Video scaler ¢
5. not connected I

3. laptop

2.Stim PC 2 T

1.Stim PC 1

4. MRC camera

3. Patch panel input
2. Not connected
1.SMI camera

NOILdI¥2S3d
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https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/Extron-DSV605-68-2110-01_B.pdf

Batteries & PowerPacks o

Before bringing a battery inside the MR room convince yourself it
safe to do this. Check the safety label

To provide electrical power to equipment inside the MR room the use of power adapters is often NOT possible. This has to do that a lot a power adapters contain ferro magnetic parts. In addition, the
electronics of the adapter can interfere with the MR-signal, leading to image artifacts or an increased noise levels. The use of batteries can overcome these problems. Some of the batteries are
equipment specific. Others can be used as power source for several home-made equipment.

NOILdI¥2S3d
TVYNOILONNS



MRI - Alarmbox

The Alarm Box is an interface for: =
SIEMENS |

*MR system power switching
*Magnet status indicator
* ERDU (Emergency Run Down Unit = Quench button)

Switch Description
SYSTEM ON All MR-System components are powered up
SYSTEM OFF All MR-System components are switched off
LOCKING KEY To prevent from unauthorized power
switching
STOP BUTTON Emergency Rundown Unit (ERDU) for magnet
AUDIO ALARM Resets the relay contact and the buzzer
OFF
LED Description
LINE POWER | Power is supplied to the alarm box
WARNING - Liquid helium level below warning or alarm-
thresholds
- Quench / switch heater error or ERDU button fault
- Magnet pressure too high / low
- Compressor stopped (low pressure switch
operated)
- ERDU battery voltage warning or alarm
- EIS drive error

Note:
The Alarm Box has 2 different style alarms:

e Low priority alarm - the alarm box beeps twice every 20 seconds

e High priority alarm - the alarm box beeps three times every 10 seconds.
The buzzer can be reset by pressing the "AUDIO ALARM OFF" button.

(1)
(2)
(3)
(4)
(5)
(6)

NOTE: Pressing the STOP button results in a quench of the superconducting magnet and the magnetic field decays within 20 seconds.



MRI - Intercom

The following operating elements are available:

¢ Talk button - operator to patient

e Listen button - patient to operator

¢ Volume adjustment - talk and listen

¢ Alarm reset - for the patient alert (squeeze ball)

* Physio signal - switches on/off the physiological signal beep
¢ Table stop - stops table movement and measurement

* Table stop release - button at the Operating Units’ rear-side
¢ External audio input




MRI - How to

MRI - How to turn on

MRI - How to turn off (full shutdown)
MRI - Registration

MRI - Squeeze Ball

SyngoMR - AA scout

SyngoMR - Export to Offline

SyngoMR - ExportOffline (continue)
SyngoMR - Export of raw data files
SyngoMR - TWIX

SyngoMR - SaveMeasData

SyngoMR - FileBrowser

SyngoMR - Retrospective Reconstruction
SyngoMR - View/Print images in 2D/3D viewer
SyngoMR - Correct patient meta data
MRI — Use of E-marker
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MRI - How to turn on

. SIEMENS

1. Press the “system on” button on the Siemens scanner control box (Alarm box) located on the

wall next to the MR Scanner window

2. It will take approximately 8 minutes for the system to complete the startup process. g
PRESS STOP

TO REMOVE FIELD

At the end of the start-up, you will hear three knocks (caused by the safety test of the Stimulation

\ & %
monitor of the MRI). If the system is ready to use, the icons in the status bar, representing the H g } ‘
acquisition and/or reconstruction system, are not strikethrough by a red line anymore. = \

on gvsTiM o

ERRORS DURING START-UP SYSTEM READY
NO SCANNING POSSIBLE

see trouble shoot section
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MRI - How to turn off (full shutdown)

Make sure the scanner bed is at the home position (all the way out)

If a coil is on the table, all element should be plugged in

Click the “System” tab at the top of the screen

Click on “End Session”

Click “Shutdown System” (see also footer)

After approximately 8 minutes you see “it is now safe to turn off your computer”

Press the blue “system off” button on the Siemens scanner control box located on the wall ne

No vk wnN R

SIEMENS

RESS STOF

Never press the powerbutton of the MRI Host PC MOVE FIELD

Note:

In the “End Session” window you can select three options.

As mentioned above “Shutdown System” — will shut down the whole MRI (Host — MARS)

The option “Restart System” will only restart the Host PC (PC below the table in the control room)

Do not use this option if you want to perform a short reboot to eliminate an error. In most cases, you have to reboot the MARS. This not happens by “Restart System” (indeed somehow confusing).
Restart Application will only restart the Syngo Software running on the Host PC. Only necessary it very rare case!
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SyngoMR - Registration

Some fields of the Patient Registration are used to automatically
transfer the acquired data to your projectfolder. To overcome > Lt name Accessionto @

First name Request ID o

i peaesed @~ | @ Input from Worklist

Patient ID

typos the necessary text is downloaded from a so-called worklist.

The worklist list is generated (re-newed), once in 5 min, by e e pasentposiion @ © Input by user (mandatory)
extracting data from the bookingcalendar. The most convenience vears x| © Input by user (optional)
. . . . . . . Instituti
way to import is to open the Patient Registration window and click i - e S
Search. Highlight your entry and click OK. Referring Physicien Localion
ghlight'y y
Scheduler
E - lan Cameron Scheduler
The screenshot on the right shows the other fields which must be e Sehedter
Jessica Maatta Scheduler
filled out by the user (mandatory). If you want to add extra Retenitg Ayl Pt o Sy il Lo
. . . . . - Requesting physician 301705101_5%-044‘5(95»01 Joyce Dieleman Local
information use the field Additional Info. The content of ALL fields : Admission’D 308501001 a0 1sem 02 esscaieata e
3055010.01_sub-001_ses-02 Local
will be visible in the DICOM header of the acquired images. : = 3017048 01 st 375 ses 01 Lieke Hofmans Loca

Servicelmages Local
paugaa_20080507_mattijs Local
Retro Recon Local

Search completed. 17 Patients found.

Waiting for patient registratios

The correct way of patient registry manually, to enable automatic transfer of DICOMs:

Patient ID: “<projectID>_<subjectID> “ e.g. “3055010.02_sub-001".

Request ID: “ses-MRI<sessionID>" e.g. “ses-mri01.

The ‘Last name’ field is actually not used for automated transfer of the data, but should best be filled out like done when picking up from the
scheduler: Last name: “<projectID>_<subjectID_<sessionID> “ e.g. “3055010.02_sub-001_ses-01"



MRI - Squeeze Ball

In case, the participant presses the squeeze ball:

Stop the scanner using the mouse and clicking the stop icon in the lower left on the console screen
To clear the alarm, press the talk button on the intercom 2 # or 3 A,

Enter the scanner room and ask if the participant wants to get out.

DO NOT press the “Stop” button on the Siemens Intercom 1%

PwnpE

Ad 1: Do not try to communicate to the subject when a sequence is running. This is not possible! Only if the participant

wears in-ear phones and the optical microphone is installed, you can start a conversation with the subject while scanning.

Also after aborting the scan, communication with a participant, wearing ear foam plugs, is difficult. Do not try to
communicate via the intercom but go immediately inside!

Ad 2: If the participant keep squeezing the ball, acknowledge (silence) of the alarm by buttons, 2 or 3 does will not work.
Do not spend time on this! Go immediately inside the scanner room! Inside the scanner room, you can also acknowledge
the alarm by pressing small jog wheel &.

Ad 3: Check if the participant really wants to stop. Maybe the squeeze ball was pressed accidently.

Ad 4: If you pressed the “Stop” button (#1), you will activate the table stop. It will NOT silence the alarm. Due to the
table stop the table control buttons are not working. The table can only be dragged out of the bore manually. Because
that action ask some force, you can pull the “emergency release handle” ¢ that is located on the right side of the foot of
the table if you are facing the scanner. Moving the tabletop goes easy.

OL MOH — IdN




SyngoMR - AA scout
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AutoAlign assists the user in positioning the slices in a robust and reliable way regarding positioning and arbitrary patient positions, different
patient ages, pathologies and interventions. Within a special 3D scout volume, AutoAlign detects the position and orientation of the predefined
AutoAlign sub-regions in the individual patient anatomy. This information is available in the following protocols.

Within the AutoAlign region, the position and orientation of multiple so-

called AutoAlign references are detected. For the head region these

reference spositions are: Basis, Brain, Inner ear, Orbits, Optic nerves,

Optic nerve, Head > L Optic nerve R.

The default for DCCN sequences is Head > Brain.

An AutoAlign scan program starts with an AutoLign scout (T1-weighted 3D

volume). Based on landmark detection, several AutoAlign Head

references (anatomical positions and orientations are computed from the

3D volume. Several calculated MRPR localizer images are reconstructed

and automatically loaded in the Exam task card.

The shift , translation and rotation of the detected landmarks relative to the patient
coordinate system are defined. With this information the FOV is positioned in such a
way it covers the same region as stored in Exam database

FOV position BrainAtlas

€ st

FOV position before AA

FOV position after AA

Alignment:

= Perpendicular to the midsagittal plane that is provided by
the AutoAlign reference Head > Basis

m Tilted Tra> Cor along the corpus callosum contour



SyngoMR - Export to Offline
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If during registration, the worklist data is used, the acquired MRI data is, automatically streamed to the project folder. In case a pilot project
number is used, or when registration is done manually, you have to transfer the acquired data via the “Export Offline” option.

=] Patient Browser
Patient A

200 =]

T reomifirss 1
@j [M] AtHead_Scout_84ch-head-
feami fiESE

@ [5] AtHead_Scout_&4ch-head-

Feomi JifSE [

»

Crrl+L
Ctrl+M

1 Scheduler

WLBROKER

@ [71MB&_ftRI_2 Oiso_TR1000T
feami fiESE

L DVD-ROM 1 [81MB6 MR 2 Oiso TR1000T
~l  DVDR =

ARLRISE S

3023010.01_sL

ARLRISE S

Objects should be exported to
Logical Nam! PC_Skyra I;I

Patf  tab-mriD0T\WRIDate-Skyral.. | | =]

Select format | DICOM

Quality factor

Frame Rate © j‘

Export

without image text

without graphics

anonymoushy

Dumimy Name

& Default Configuration
Senvice Configuration

Resize to MNone 2%

Connect As

To start “Export to Offline” go to the Patient Browser and click on
the Transfer tab. (In the menu bar of the Exam view is also a tab
Transfer but this is not the right one!)

Highlight the folder you want to transfer.

When clicking on Export to Off-line a new window will open.

1. Select one of the transfer PC by select Logical name
(PC_%scanner%) or the Path Name of the export PC’s:

2. Extend the path to create a subfolder in MRIdata_%scanner%
3. [URNEldaW-5 button and connect using the following
credentials: Username: %scanner% \ meduser Password: meduserl

Connect to Wab-mri007\MRIData-Skyra [ x]

Usemame  slyraimeduser

Password

Connect Cancel
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SyngoMR- ExportOffline (continue)

B[R] B | o] & o] J] = (@[] “ [-C[ ikl Sl < wfnm] | |
= ol ExporttoOffline  [x]
] DAt | B Lo

/L Connection can not be made because
= another user is cannected. Do yau want to
disconnect User: PRISMAMeduser and
reconnect as User. meduser?

It offten happens that the connection
to export_PC fails due to login
conflicts. Close all windows and try

again to solve the problem.

Sometimes you have to do this several

times before the connection is
established.

- Scheduler kwocha

WLBROKER rreeist b .
m OVDBOM e —— i e | Rebooting the export PC can also solve
e this problem.
\h DVD-R 3055010.0: PR_sag
rreeest !
— Username  meduser
B e O R_cor An always working workaround is
301803502 PR_tra unfortenately not known (yet).

riviise

jasvoor_02°
JHHE.iSr n Connect Cancel Help

sopbro_02 1020

LEPPEISE

Dummy Name |

& Default Configuration

@ Service Configuration

Image No J| Slice P.. 4| Protocol Name |Image Cc

1 00 localizer Resizeto © Mone & 7H
3 00 localizer

2 F30.0 localizer

|Current Filter Off o
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SyngoMR - Export of data files (&)

With the “Export to Offline” command, you can only export DICOM files. To export other data like, k-space data or raw spectroscopy data in
ASCII format (*.rda) you have to use another way:

o TWIX
Exports raw data (k-space data) from the imaging reconstruction system to a local or Network drive.

e SaveMeasData

Exports raw data (k-space data) from the imaging reconstruction system to C:\Temp.

o Filebrowser
Exports data from MRI console to a local or network drive.



SyngoMR - TWIX S8

1. Click control and escape key simultaneously - W7 start-menu will pop-up.
2. Click
3. Select the raw data you wish to save by choosing the correct participant ID and sequence. Each filename is based on the protocol name.

TWIX icon - All raw data on the RAID of the image reconstruction system are listed.

Some will be tune-up files, others data files (data files are generally bigger). Right click on it and choose the top option "copy total raid

PNl
file".
# Raid mode - Twix o x|
~ CEEEEEE
= B Rao <] [FID | MeasiD] Protitame | Patiame | St. Size|_SizeOnDisk] Creation.. | CloseTi... HoSize| Daasize|D.. [Staus [+
R ———— ;D [ MEalelHEI:leE|§;gg:rBe s Size ] smnnwlnczmnﬂnn.. IC[usﬂ)ﬂ-- [ hoSie] <& MID00023_FIDB31—{| g 23 ep2d_bo.. 055010 cid 51068 510GB 050 50820. 85738k  510GB 0B OK
2 Mooz rioe k| oa e e e e & & MIDI0022_FIDA3 MESOI0.. cld 65581k 400MB 050820, 050820  GSS81KE  BS5914E 0B Enmor
= MDO00Z2_FIDS : s Er e B = & wDooo21_FiDg31, (83 MSHOI0.. cd  E6247KE  400MB 050020.. 050820  G4434k BE24THE 0B OK
& & MOD00Z1_FI0831 Adre e & MID00020_FIDE: 3 055010, cld 2W02MB 2400MB 050820 050820. TEBEGKE  2102MB 0B OK
MO00020 FIDEs| )% Adified... 305010 : ‘ fansn A : + & VID0013_FIDA: 3055010 cld T40MB 400WB 050820, 050820 G9BA9KE  140MB 0B OK
= & MDD0019_FIDE31 19 AdDico 3055010 2 400 M 0. d Ok + & MDODO1_FIDG: 3055010 rid 714 0 1A 40NMA_N5NR 20, 0508 20 B4481kB THMOD0KE 0B OK
= %5 MIDO0018_FIDS3 ke = = . - = 2 WID00017 or 0. 050820 BU4DAKE  BEZAIKE 0B OK
= MIDDOO17_FIDE31 - . # ' 0 v 2 08 - N — T & WD00016_FIDg: 0 0508 20 B36 63 |8 101MB 0B OK
% & MDDO01E_FIDS31 ? " " et e ! 0. 050820 GII0GKE  1557TME 0B OK
& MOD0015_FIDa31 | ] |- 6 ne a0 e & MDoo0 0. 050820 89176kE  3317MB 08 OK
o & o000t FiDET . ! e e +& MID00014 13 localizer 0. 050820 8584418 T483MB 0B OK
] monntwa’mzaw ,“;a'; 3 0 o 0 nﬂfJ 062 M8 & MIDN0013_FIDA: 12 AdCails 0. 0508 20 BU413KE  BOEIME 0B OK
o EDe e e 2 e Jhave ‘ s & WID0012_FIDE: 11 AdDico 0. 050820 GHS7M  144ME 0B OK
o e P ; e ! 579018 + & MIO0Oa1 1 FIDES 10 AdTra 0. 050020 B4531KB 6722KE 0B OK
3 & MOUIDN1_FI08S1 s o e + & WOOD01]_FIDES! 3 Adfre 0. 050820  BA0OIKA  MGTAKE 0B OK
& omono e | o : ; -+ & MDODOnS R 8 AdDico 0. 050820, BR38ME 10BME 08 OK
# & MD0000Y_FIDE31 e : a : ¢ -t 1 AdDco  TestP | @ 0. 050820 57700k 71078KE 0B Ok
-6 MDD0D0B_FIDE3 1 s | ete tane p 1 e 94 diffusion. 30130 B 0. 040820 18MB  116GE 08 Eror
& MIDO0001_FID831 A . OB 0410 é] g - % & MID00001_FIDA3 83 AdfFre 30130 0. 04.08.20 854 75 |8 134M8 08 OK
2 & WDDI0SA_F D3 ons men ¢ % & WD000S4_FIDA31 g3 82 difusion. . 30130 = ) A E 136MB 183668 0B OK
@ & MIDD0023_FIDE3T |83 91 AdiFre cid 112M8 400NS 040820 040820 8876818  112MB 0B OK i 2 wgggg;; ::Eg, s ga ?.“J:—’e gg : gg g EZ gg gg BD"fnﬁn:g . ; ;3 mg g g g’;
# & MDD0DS2_FIDE31 |63 90 Fieldma cd A18GEME  32000MS8 (40830 040820 110M8  31985MB 0B OK g = S st i o oo a0 ssiiE  mME 08 on
% & MIDDO0S1_FID&31 cld 1.07 MB 4.00M8 04.08.20.. 040820 B3BTKE  10TME 0B OK # & MID00091 0 Fes 0130 o0 ] e |0 0030 Vhwe amaene 08 o
MDO0090_FID3 1 o 01998MB  32000NS 04.08.20.. 040820 1.10M8 31996ME 0B OK = & D005 & a0 uen |love siagmE 08 ok
MID0008A,_FIDE31 & cd  3330MB  9600MB 040820.. 040820 101MB  3330MB 0B OK * & MIDOD0BS_FIDE 5 05 e “IITHE  4DOMB 040870 a 7 <
X o . z i Y o jFre 3013081 cld 107TME  400ME 040820. 40B20. E397AKE  1O7ME 0B OK
& MDOD0SD_FIDE31 E o 1oTME A0OMS 040570 La0920. EIRIE 1OTME 0B O 7 & MIDOD068_FIDES 85 MRl 1381, cid 1260GE  1281GE 040820, (40820 120ME  1200GE 08 OK
e 83 85 MRl cld 1280 GB 1281G8 040820 = 040820 121 M8 1280GB 0B OK =& MIDDD0B?_FIDA3 s S - - o - i -
= & MO00ST_FIDE3T | o3 5 e o P o Ay S P B e s 8 Adfre 3013081 cid T0SMB 400MB 040820. 40B20. G44B1KE  10EME 0B OK
= & MDD00SE_FIDS31 gy 0 T o JT56R 27568 040000 040800,  BI8%0KE 27568 0B OK & MID000BE_FIDE3 @ Tiw 1381 cid 27568 27508 40020.. (40820.. 99938k 276GE 0B OK
s & MOD00S5_FIDE31 | g3 8 Adfre o Tiown atowe moean meonan rsena eaws 06 oe = & MID000BS_FIDA3 62 Agfre 0013081 cid T03MB  400MB 040820 (40820 TU853KE  T0IMB OB OK
% & Monios4 Fos31 |83 81 RSN cd 422768 422808 040820 040020 121M8 204568 21 OK &7 MIDO00E4 ol RSN Gl g S2ITOR 42290B 0R0020. B40920 12w wagnE 21 oK
& MIDD00S3_FIDE31_ |83 80 RSN cld 121MB 400ME 040870, D4 08.20 12IMB 121MB OB Emor # & MID000B3_FIDE3T 2 | 63 €0 RSN smaoar... cd 12148 400ME 040820, 040620 121MB 121M8 0B Emor
& & MD00082 FiDs3 =l |63 79 Adfre cid 108 MB 400MS 0408320, D408.20 ®081k8  10BMB 0B OK <x- f[‘”m”? "'DEJJ 79 Adfre  3013081... cld 1.08 M8 4.00MB 04.08.20.. 04.08.20 88018 108ME 0B OK
« O 78 AdfField Ccid I448ME 30800MS 04.0920.. 040820 SADEIE 30448MB 0B OK = L] R o2 78 Adfield.. 3013081.. cid 30443MB  308.00MB 04.08.20.. (4.08.20 F0E3IE  J0a4BME 0B QK =l
Reacy \ 7 g0 ' %

4. Copy and paste these files into a folder on the Z drive. In case this drive is not accessible, please see the trouble shooting section.

It is also possible to copy to a local folder in c:\temp. Copy and paste these files into the C:\Temp folder. To copy it from here to another
network location, you will need the lab-manager to enter the Avanced User mode.
5. After the transfer, you must delete the data manually to avoid lack of disk-space on the C: drive.

ue to the size of raw—data files i recommend) to do this during scannin



<
=
|
SIS
Q
=
—
o

SyngoMR - SaveMeasData &%

Click control and escape key simultaneously - W7 start-menu will pop-up.
Click SaveMeasData icon - All raw data on the RAID of the image reconstruction system will be listed.

3. First press “Deselect all” to be sure you not going to copy files you not need.Select the raw data you wish to save by choosing the correct
participant ID and sequence. Each filename is based on the protocol name. Some will be tune-up files, others data files (data files are
generally bigger). Right click on it and choose the top option "copy total raid file".

4. Press “Export RaidFiles” to start the transfer.

5. To copy it from C:\Temp\... to another network location, you will need the lab-manager to enter the Avanced User mode.

6. After the transfer, you must delete the data manually to avoid lack of disk-space on the C: drive.

SaveMeasData [_[o] %]

FileID ProtocolName Date Patient
[~ 83174 ep2d_bold_stability 05/08/2020 08:49:21  3055010.02_sub-%537_sec
[T 83173 ep2d_bold_stability 035/08/2020 08:34:12 3055010.02_sub-x537_ses Me 22 cld
[T 83172 AdiFre 03/08/2020 08:34:10 3055010.02_sub-x537_ses MB 21 cld
[ 83171  AdjFieldMap 05/08/2020 08:34:07  3055010.02_sub-x537_ses 21MB 20 cd
[v 83170 AdiDico 05/08/2020 08:33:52 3055010.02_sub-x537 _ses iMB 19 cld
¥ 83169 AdiTra 05/08/2020 08:33:51 3055010.02_sub-x537_ses ME 18 cid
[ 83168 AdiFre 03/08/2020 08:33:48 3055010.02_sub-x537_ses Me 17 cld
[~ 83167 AdiDico 05/08/2020 08:33:47 3055010.02_sub-x537 _sex iMB 16 cd
[ 83166 gre_coilCheck 05/08/2020 08:33:46 3055010.02_sub-x537 _ses 156MB 15 cld 83165
r i33165 AdiCoilSens 035/08/2020 08:33:30 3055010.02_sub-x537_ses 33MB 14 cld | h
L] ¥

~RAID

Selected Files Selected RaidFiles size |2 MB [~ Export with dependencies Select all | Deselect all |

[SLLALENR | C\TempiSaveMeasData_20200805_1051

Files already in directory [0 Total size of files in directory ID MB Clear export directory

~CDJ/OVD Recorder

[~ Compress on export

Device [DV-W5600S  (TEAC ) = | Slalus notready Media type: uUnknown
Media status. No Media or the selected drive is not a recorder. free space: 0 MB total space - MB
Controls

Export Ral les [~ start burning content of export directory after export Burn files in export directory Close |

Exporting raidfiles was successfull
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SyngoMR - FileBrowser &% (4

The FileBrowser can be opened in all Syngo Tabs
(Exam — Viewing — Filming -3D - Spectyroscopy).
Go to Options in top-taskbar. With the FileBrowser

3 FileBrowser _ o] x|

| File Ecit Hep you can save/copy/move data files. Only a few

. CMedCaormuser MName Size | Modif > .

CORW Drve specific folders on the C-drive of the MRI-host and
termp

&

. CMedcomitemCOR_OFFLINE

. Wlacalte\WRIData-TMS
Wab-mril0&WRIData-Prismakit
Wab-mril0BWWRIData-Prisma

. Wab-pre128WWRIData-Skyra

“jo/x] Ssome pre-defined network drives are accessible

2 FileBrowser

"

=

[5 ) CWMesComuser S (see picture left).

. CO-RW Drive

. Chternp
CiMedoomiternmCRIE AEELINE
e e sEeA File Browser - Error

=

=

[
&l

&

(e

Often it happens, when trying to open one of the
Export-Offline directories (e.g \\lab-mri006) you get
an error message “Please insert....”

Please insert a disk into drive
Wab-mn00&\WRIData-Prisma

Wab-pre128MRID:

This, rather weird, error message pops up when the

network drive is not accessible due failing login.

Unfortunately, the Filebrowser does not support
4 | | the option to login with other credentials. To solve
|Disk free space: 106.7 GB [0 Byte 7 this read WORKAOUND.

WORKAROUND
To connect, to one of the network drives please, just transfer one DICOM image to the network drive, using Export to Offline. In the Export to
Offline dialog window it is possible to connect to a network drive as a different user. (Connect As... option). Once this connection is established,

the network drive is also available in the FileBrowser.



SyngoMR - Retrospective Reconstruction

Retrospective Reconstruction

File ID | Protocol

| Patient

|T\me

| Status

| Result

L1750
L1750
L1750
L1750
L1750
L1750

L1750

750...
750...
750...
750...
750...
750...
750...

750...

AdiCoilSens

AdDico

AdTra

AdFre

AdDico
WBE_fWRI_2 Diso_
MBE R 2.0iso_ .
AdFre

MBS MR fow210_ ..
AdiCoillSens

AdFre
AAHead_Scout_32
t1 mprage sag p2..
AdFre

AdjFieldiap

AAdiFra

3015077.01_sub...

3015077 .01_sub

3015077.01_sub...

3015077 .01_sub

3015077.01_sub...

3011151.02_sub

3011151.02_sub...

3011151.02_sub

3011151.02_sub...

3011151.02_sub

3011151.02_sub...

3011151.02_sub

3011151.02_sub...

3011151.02_sub

3011151.02_sub...

ANT1151 N7 cuk

28.01.202012:20:20
28.01.2020 12:20:19
28012020 1220016
28.01.2020 1220015
28.01.202012.20:12
28.01.2020 11:33:53
28012020 11:33:48
28.01.2020 11:33:44
28012020 11.25:52
28.01.2020 11:25:49
28.01.2020 11.25:44
28.01.2020 11:24:42
28.01.202011:18.19
28.01.2020 11:18:14

28.01.2020 11.17.57
92 N1 2NN 1117 RR

® Ok

@ Ok

® Ok

@ Ok

® Ok
@ Stopped
A\ Failed
@ Ok

® Ok

@ Ok

® Ok

@ Ok

® Ok

@ Ok

@ Ol
@ i

s

Before start please be sure the Reconstruction System is
free of errors. You can do this by clicking the Tab

System > Control and clicking in the System Manager
window the tab Meas & Recon. Click
MrlrisContainer@mars and click Restart. The Green arrow
in front of the label will turn to red and after a while
green again. This means the component is running again.

Click simultaneously: Shift + icon.

The Retrospective Reconstruction Window will pop-up.
Highlight the protocol file, which failed, and click Start

Showy help |

Aot | ﬂ ﬂ ll w Cancel |

Stimu=FL SAR=MNM worklist itern(s) updated, 4 iterm(s) are new, 4 item(s) is already exa

v Start with meas dependencies Expert edit |

Start Reco Siop Recen | Ed\tProtocoll Sae Protoco'

Recon in the left bottom corner of the window.

The system will first make a copy of the highlighted file. It
appears on top of the list (highest File ID). In the Result field the status of the retrospective reconstruction is given. First you see “Analyse” and
after a while (can take long) “Calculate”. Now you can open the online display in Syngo. If you re-reconstruction of an fMRI dataset you will see
the reconstructed volumes passing by one by one. Retrospective Reconstruction is finished when in the Result field shows “Calculation done”.

In the Patient Browser the reconstruction sequence is labelled with RR in front of the sequence name. If again “Failed” is shown, please first
check in the Patient Browser if the number of images (volumes) is indeed less than expected. The status “Failed” is also shown when the
sequence was aborted manually or due to an unexpected error.

Some background information

Sometimes the acquired (RAW) data is, due to an unknown cause, not automatically reconstructed by the reconstruction system (RS). There is also no error/warning message popping up to warn you.
It can happen that you only discover this when checking the acquired dataset in the Patient Browser. To avoid this you check if the DICOM images are reconstructed by opening the online display
window.As long as the RAW is available in the buffer of the RS you can recover the data. The buffer works as a First In First Out buffer. Hence, at one point the already stored data, is overwritten. The
buffer size is about a few hundreds of gigabytes (Prisma/PrismaFit about 520 Gb, Skyra about 330 Gb).Taking into account a RAW dataset, acquired during 30 minutes of scanning, is about a few tens
of gigabytes, you have to do the recovery within a day (depending on scanner usage and type of experiments researcher after you are running).
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SyngoMR - View/Print images in 2D /3D viewer (&)
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SyngoMR - Correct patient meta data °

&1 Patient Browser ol x| X :
5 To correct for a typo (eg. date of birth) you should first close the

patient session (Patient - Close Patient). Hence, you can only do
this when finishing scanning.

T et A
(5] 1 atead SCO“UQCh'head'_I The highlight in Patient Browser the dataset to correct. Open the
(] B AsHead Seow 22enhead. | o rrect window by clicking Edit > Correct. A warning will pop—up
meaning you only can correct the data locally stored. Hence the
l Sohoser [ DICOM images, already (automatically) send to our DICOM server

. DVD-ROM Confirmation for Warning(s) (OrtanC) are nOt affected
), .
. . DVD-R

The following wamning was detected during checking the affected
data

013087.01
LrEiis ) Non-local data involved Details

2018028.06,

I

3018028 .08

Click YES and make the necessary correction and click OK.

- To correct also the non-local data (in your projectfolder) you have
to re-send the data-set after the correction is made.

Do you really want to continue?

- WAIT!!!
e | a[omn| SB[ @)% <] 2 (%] 8] 0
Before re-sending the data delete or rename the folder of this
j_ll - -
& 5" ||(-.|H ﬁ E T\" g ' subject in the P: drive. Because the streaming info is NOT changed

the re-send data will be copied to the same folder (structure).

ATA A AT A T m il T A -

Send To i :
Click in Patient Browser Tranfer - SendTo. Choose the only

Netwok Node available network node orthanc and press Send.

=



MRI - Use of E-marker

The position of the auditory canal is used to co-register MEG acquired data
with anatomic MRI data. During a MEG session, the position of the auditory
canal is resolved by attaching coils to ear molds (manufacted by Doc's
Proplugs). The location and orientation of the coils can be derived from the
MEG data. In a separate MRI session the coils are replaced with vitamin E
capsules. Vitamin E capsules are used as MRI visible markers.

he ear mold with E capsules have no hearing protection propertiesfigo] g

proper hearing protecting the Siemens EEL[ERERNISHINIHN Inside one

of the shells another E capsules is placed (unvisible form the outside; a label
marks its position). This capsule must marks the right side of the subjects
head. Hence always check if this is the case !

The 32 channel headcoil (default coil) is too narrow to fit the subjectshead
wearing a headphone. Hence we have to use the also available 20 channel
head&neck coil. The used anatomical sequence can be loaded from the DCN
tree in the Exam Explorer —folder MEG anatomical

Legend of figures

Figure 1: Schematic drawing of use ear mold at MEG

Figure 1: Home made capsule with vitamin E (yellow stuff)

Figure 1: Storage box of E capsules and different sizes of ear molds
Figure 1: Ear mold with E capsule

Figure 1: Siemens headphones with vitamin E capsule in right shell
Figure 1: E-marker in ear

Figure 1: Coronal T1 image shows RIGHT SIDE marker

Figure 1: Transversal T1 image shows E capsules

See this page for technical notes about the Vitamine E earplugs:
https://intranet.donders.ru.nl/index.php?id=lab-earplugs-vitamin-technical

OL MOH — IdN



https://intranet.donders.ru.nl/index.php?id=lab-earplugs-vitamin-technical

Troubleshooting

Audio - Issues

Beamer — No projection

BOLDscreen - AVIbox — issues

BrainAmp ExG — Bad signal(s)

BrainAmp ExG — Error during recording
BrainAmp ExG — No conncetion

BrainAmp ExG — Not working sensor(s)
Eye-Camera - Issues

InRoom Monitor — Nothing on display

MRI scanner — AAscout warning/error message
MRI scanner — Cannot Login

MRI scanner — Coil error

MRI scanner — Erroneous Readout Table position
MRI scanner — Error message during shutdown
MRI scanner — Gradient Supervision

MRI scanner — Helium level warning

MRI scanner — How to handle an error message
MRI scanner — How to make a MR Save Log

MRI scanner — MR signal does not converged
MRI scanner — MrVCheck message

MRI scanner — Network drive(s) not accessible
MRI scanner — reboot MARS

MRI scanner — Recover after Table Stop

MRI scanner — Registration issues

MRI scanner — Restart (power OFF/ON)

MRI scanner — SAR exceeded

MRI scanner — Stimulation threshold exceeded
MRI scanner — Subject feels sensation

MRI scanner — Table cannot move

MRI scanner — Worklist issue

MRI scanner —Image reconstruction failed
Response Device — Issues

Shocker — Not working

Stimulus PC - Fixation cross disappears
Stimulus PC - | cannot find my user folder

SunooyssjqnoJ)



MRI scanner - Cannot Login

® The referenced account is currently locked out and may not be logged on to.

o

This can only be solved by System Administrator!

Open cmd tool with administrator rights

Type: “net user meduser /active:yes

(command is not case sensitive. Do not forgot the spaces!)
Close cmd tool and Restart the system

AWNR

Some background info:
Normally Auto-login is enable. Hence, it is not necessary to type the meduser account credentials to start-up Syngo.
In case, someone tries to log in (remote) 3 times with the wrong password then the corresponding will be locked.

gunooyss|qno.y



MRI scanner - MrVCheck message (~

Ignore this warming message, just press OK.

#] Mrv¥Check message x|

Inform the local service.
Jne or more files have been modified.

Check the logfile Ci\Medcomioghry Checl log.
You also could use System-Control-Tools-View ConsistencylLog

Some background info:

During start up the scanner software does a so-called summation check (sum check) on all vital system folders and compares the outcome with the result of a
checksum made during the previous start up, in order to verify data integrity.

In most cases this messages pops up when a physicist has added/modified/removed a homemade sequence file (.dll).

8unooyssjqnoJy



MRI scanner - Worklist issue

If you do not see, your book entry in the scheduler (Patient Browser) or search window (Exam card).

At the top of the screen click Patient Browser > View > Update Worklist

_|o] x|

5] Patient Browser
Patient

%[

Help

(3|8 ] < [~ om]

Edit

| & o]

W] bijr-

M

<2 Scheduler

WLEROKER

- DVD-ROM

. - DVD-R

3013067.03_sub-019_
PREIST

Phantom
Aiieisl 1

3013068.02_sub-049
PREIST

3018041.02_sub-006_
PRRIST T

[/:}rnlj)/c“agwfz’er_\socemter
B
Ee i
[Jil}m?%g_ﬂbo\d_stabmw

Some background info:
The worklist list is automatically generated (re-newed), once in 5 min, by extracting data from the bookingcalendar. If the scanner is just running up the script
did not run yet. If you changed you book entry it will take some time before it pops up in the worklist. Please be aware, your changed book entry will NOT

3015084.01 sub-x045 LI
Patient L atest Exam Date TPatiert Marre [Instances | -~
5-2-2020 8:35:45 3055010.02_sub-x488_ses-01 1359
4-2-2020 17:20:25 3013067.03_sub-022_ses-02 2052 —
4-2-2020 15:00:22 3013067.03_sub-019_ses-01 1480
4-2-2020 14:16:31 Phantom 28
4-2-2020 14:03:06 3013068.02_sub-049_ses-04 195
4-2-2020 13:27:04 3018041.02_sub-006_ses-01 185
4-2-2020 12:33:26 3015084.01_sub-x045_ses-01 754
4-2-2020 11:09:38 3011151.02_sub-047_ses-02 2142
4-2-202010:12:43 3015084.01_sub-x045_ses-01 2134 LI
A2 AN nENa ANAENRA N4 ok AN fae N4 124

| [Current Filter: Off 4

popup , in case the booking start-time already passed in time.
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MRI scanner - Registration issues A

You cannot confirm your registration due to error.

This happens when there are still active sequences in the Exam Card

A Please wait until running step Is completed or stop running step!

® Go back to the Exam card and stop (red square) or skip the remaining sequences in the queue.

This happens when a participant aborts a scan early or the group runs out of time and stops scanning before their protocol is complete.
Also note, you will not be able to close the patient on the Exam card until the sequences are stopped, skipped and/or deleted

The registration exam button is grayed out so you cannot click it.

This means you have forgotten to complete a required field.
Required fields are in BOLD !

Patient Regisiration [ %]

Last name B055010.02_sub-x88_ses-01 Accession No

First name Request ID

Title Requested
procedure(s)
Patient ID 3055010.02_sub-x488
Date of birth 8-8-1988 [d-M-yyyy]
@ Male @ Female @ Other
R 31
-_Heihl 180,00 ‘cm
Institution name
Weight§ 80,00 kg v Metric
Additi | inf
Hanaine J 1. Performing physician
Detals 1. Operator

Referring physician
Requesting physician

Admission ID

Patient Reqistration IS0 IR 100

Sunooyss|qnoay



MRI scanner - Erroneous Readout Table position (~

If you first move in the patient table to the iso-center (table readout - .
R . New patient registered
Isocenter) before the registration of the participant, an erroneous

table readout will appear on the display. Once the registration is f '44 mm
done (after pressing Confirm) you suddenly see a table readout of A - Head 32 anterior
minus 44 mm on the display. PEA Mﬁx Head 32 posterior

Do not, move the patient table to the isocenter (again)Ril%Ze]VKs [}

the table will move out over a range of 44 mm and you will scan -
your participant in a wrong position. If you start the first sequence ’
(after pressing Apply) you will see (very shortly) the readout

changing back from minus 44 mm to Isocenter (without any table

movement).

Also, in case you close your scanning session, in the Exam card (by

pressing Close Patient), before moving the table to the home
position, you will get the same erroneous table readout.

You can avoid this error by first doing the registration before you put in you subject.

Some background information

The default head coil for the scanner is the 20 channel head & neck coil. When positioning the laser light in alignment with the center marker of this coil the table will travel less than when you do this
for the 32 channel head coil. The difference is exactly 44 mm. The table position is check by the software after registration. Which coil will be used is known when applying the protocol. In the
meantime, it shows by default the position of center marker of the 20 channel head & neck coil.

SunooyssiqnoJ)



MRI scanner - How to handle an error message (~

In case of a hardware/software error a message window “Call Siemens” will
appear. At the same time the icons in the status bar, representing the
acquisition and/or reconstruction system, will be strikethrough by a red or
yellow line.

Sometimes restarting the sequence (drag & drop) is enough to reset the error.

If this is the case, you just can continue scanning.

e If not try to restart the imager reconstruction process — click here
e If this also will not solve the problem, reboot the MARS. — click here
e As final attempt, you may restart the scanner — click here

In total, the procedure will take about 15-20 min.

If this will NOT solve the problem....
then STOP trying.

Inform users who booked the MRI after you.

To find out was is causing the problem you can check the System Manager
At the top of the screen — click System > Control
You will get a “System Manager” pop-up box.

Icons in the status bar

I There is at least one system error. Measurements
are not possible until the error is corrected.

The previous measurement has at least one acquisi-
tion error. The error does not affect subsequent
measurements.

By starting a new measurement, all errors in the pre-
vious measurement are reset.

m There are no acquisition errors.
) There are no errors after reconstruction.

% Errors were reported that occurred sometime
between image reconstruction or post-processing
and image storage to the database.

Within this box you can check the “Host”, “Meas & Recon” and “Periphery” components.

Please inform lab-manager the details of the problem

Sunooyss|qnoay



MRI scanner - How to make a MR Save Log (~

If you ever have a scanner problem that requires you to reboot, it is very important to make a MR Save Log entry BEFORE you reboot the system
This log entry helps the Siemens engineer isolate the scanner problem and expedite the system repair.

At the top of the screen — click System > Control >Tools - Click on “Save system log files”

You will see a box pop up with script on a black background, LEAVE THIS ALONE! Another box will pop up where you can input the problem
Fill out the “User” section and then click OK.

System Manager

Host | Meas

o =]

& Recon Periphery | :

~Support & Diagnostic Tools
Information on last started operation

|I Save System Log-Files I |

MrSavelog script has been started
MrSavelog script has finished

<

Gathering system informa
Wiewi Consistency Log |

Close

\ Help

B Administrator: "MrSavelog running. "

You must wait until the black pop box with script closes before you can proceed to reboot, scan etc.

gunooyss|qno.y



MRI scanner -Image reconstruction failed (~

For unknown reasons the MARS sometimes crashes during running of a CMRR sequence. It is not always immediately clear that it occurred.
You would expect a red (error) line striking through the “head” icon in the status bar but, in most cases, it is a yellow (warning) one. Error
messages like “scanning stopped by Image Reconstruction” or “Image reconstruction failed” are shown in the taskbar. Fact is you cannot
continue scanning. To solve it you have to restart the imaging reconstruction process.

Go to Tab System > Control...Click in the System Manager window the tab Meas & Recon. The imager restarts by clicking the component with
the name “MrlrisContainer@mars”. The button labeled with “Restart” becomes active. Click on it!

The arrow besides “MrlirisContainer@mars” will turn red (pointing down arrow). After 10-20 sec it will become green again (pointing UP)
indicating that the component is running again.

Leave the System Manager by closing it and try to restart the aborted sequence. Due to the restart re-shimming is needed (is done
automatically).

+ System Manager [_ O] =]
Host | | Periphery | Tools
- Component Control
Cormponent Narme \ State \ Resiai
1 UConfigSve@mars running

~Meas & Recon Control

Restart Software | Reboot Standby |

If this did not solve the problem and scanning is still not possible, follow the instruction on the next page.
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MRI scanner - reboot MARS

BEFORE REBOOTING PLEASE MAKE A SAVELOG FIRST (see MRI scanner — Error Message General)

A reboot of the Meas&Recon (MARS) will solve in more than 90% of the cases the problem.

To do this go to Tab System > Control...Click in the System Manager window the tab Meas & Recon. To reboot the MARS click on the button
labeled with “Reboot”. It will take approximately 6 till 8 minutes. You do NOT have to bring the participant outside the bore (= table in home
position). Do not move the table and or connect/disconnect coils during a reboot. After hearing three knocks, (due to testing of the stimulation
monitor) it will only take a few seconds before the scanner is up and running again. Due to the reboot, all reference images are lost. Hence, you

have to start with an AA-scout before continuing the other scans.

If this did not solve the problem and scanning is still not possible, follow the instruction on the next page

Pationt ns Edit Queue P

+ System Manager

Meas & Recon | Tools

Applicaion Control

Application Name Stats i
¥ Exam-Task running

+ Viewing-Task nunning

# Filming- Task running

+30-Task running

# Dynamicinalysis-Task nunning

chnet-Task nunning

¥ Acquisiion-Task I
Host Cantrol

Restart syngo MR I Reboot Shutdown All |

1+ System Manager [_[O[x]
Host | | Periphery | Tools
~Component Control
Component Name | State | —
1 UConfigSvc@mars running
4 UTraceDeamon@mars  running
 MVICIRContainer@mars running
4 MririsContainer@mars  running
4 PhysContainer@mars  running
- Meas & Recon Control
Restart Software | Reboot Standby |

When a participant is already installed he/she can just
stay in the bore during the reboot. Just inform the
participant and ask if it is fine not to take them out.

SunooysajqnoJy



MRI scanner - Restart (power OFF/ON)

Before doing this bring the table to the home-position (outside bore).

Go to tab System > End session...and click Shutdown All.

(Do not click Reboot — it will only reboot the host PC and not the whole MRI)
After the MRl is shutdown, wait 10 sec. to turn it on again.

SunooyssiqnoJ)



MRI scanner - Error message during shutdown (~

IShutdown Denied

In most cases this indicates that the automatic transfer of the Dicom images to our DICOM server is not finished yet. If you press NO you
can check this by looking if the transfer icon . in the taskbar is still visible. By pressing the icon th transfer window will popup to
check the status. If you press YES the transfer will be stopped. Do not worry you data will not be lost. When starting up the next time,
the transfer will start again automatically to finish the aborted transfer task.

If the content of the message is different from the one above just ignore it and press YES to continue the shutdown.



MRI scanner - Coil error (A )

If you see warning messages while scanning, please read the message and
address the issue. DO NOT just click “OK”. Ask a tech for help if you are
uncomfortable with resolving the issue on your own.

Scan Assistant

ocet s e The pop up message will let you know that it is turning off the elements that are
s e e s s ar not plugged in properly. If you click “OK”, you will be approving this change and
SRS L = _ you will lose signal from that part of the coil. Data collected in the manner will

be suboptimal and most likely unusable

FoV phasf

Dist. factor
Position
Orientation

Phase enc. dir. A>>P

New patient registered

Resolution L ’ Home

e # 7 Head 32 anterior

1. Check the coil plugs » S
2. Reseat the plug if necessary f «

3. Make sure the LCD screen displays the anterior and posterior elements

o~
The wrong coil was put on the scanner bed 7 4 \
AN
The display above the bore shows which coil-parts are recognized by the MRI. .
All available head coils have an anterior and posterior part. You can scan with one of them A ==
but in most cases this is not desirable. Hence convince yourself both parts are connected. L s
32 channel headcoil 64 channel head/neck 20 channel head neck
Posterior - cable connector - socket 1 Posterior - Direct Connects - socket 5 and 6 Posterior - Direct Connects - socket 5
Anterior - cable connector - socket 2 Anterior - cable connector - socket 2 Anterior - Direct Connects - socket 5
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MR Scanner & Acq

IMessage text \ Domain | Date

® Frequency adjustment did not converge. MRI_ADS 10/30/2018 12:56:49 P
The resonance frequency could not be determined
Flease refry, reboot syngo MR
If the problem still persists, please use the manual
adjustrment platform for further analysis
+ The resonance frequency has not been determined MRI_ADS 10/30/2018 12:56:49 Phi
The application measurement is prohibited
Flease invalidate all adjustments in the manual adjustment
platform and perform a frequency adjustrment
* Adjustment did not converge MRI_ADS 10/30/2018 12:56:49 PM

Received MR signal was too low.

Please check patient positioning, coll selection, and
adjustment volume

If the problem still persists, please use the manual
adjustrment platform for further analysis

This means manual alignment of the laser light localizer went wrong or

the table is not at the isocenter.

Redo the alignment of the laser light and/or move the table to the iso-

center.
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MRI scanner - AAscout warning/error message A

. . . . I R tructionSyst
Sometimes the following message pops-up. It means the AA-scout alignment algorithm was

not successful in finding all the brain structures.

By default, the AAscout uses the Brain structure for alignment. If this is the case for all your
sequences, just check the status of Head > Brain. If it say, “aligned”, you can continue
scanning. The positioning of the FOV by the AAscout will be successful!

AutoAlign: Some AutoAlign landmarks could
not be detected reliably.

Please check the marked protocols or try to
improve the anatomical coverage of the
AutoAlign scout.

AutoAlign Info Dialog [ x]

AutoAlign reference Status Table position
Head = Basis aligned H
Head = Brain aligned H
Head = |AC aligned Ho
Head = Temporal lobe  aligned HO
Head = Opticnerve L aligned HO

Head = Opticnerve R aligned HOo
Head = Optic nerves aligned H
Head = Orhits aligned Ho

Ctri+Del

To avoid this warning/error message please check the position of the FOV of the AAscout. Check if the head is completely by the FOV. If not, pan it
in such a way that is does and redo the AAscout. In >90% it will now succeed in finding all structures.

Some background information
The AutoAlign option enables easy and accurate patient follow-up. AutoAlign references the 3D MR brain atlas and automatically aligns the slice positions in a standard reproducible way. Per
sequence, you can select on which brain structure the alignment is done.
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MRI scanner - Table cannot move

Probably it is caused by someone accidently pressed the STOP button (1), in an attempt to stop the audible alarm
caused by pressing the squeeze ball by the participant. By the way, this only can be done, by pressing A

1. Press the (#7) button & on the side of the intercom box.

2. Enter the scanner room. Simultaneously press the “Table Up” and “Table Down” buttons €.
Keep these buttons pressed until, on the Patient Data Display located above the bore
entrance, “HOME” is visible °.

__ JHome

= = ~ Head 32 posterior




MRI scanner - Recover after Table Stop (~

scanner reo

I .

technical room

_—

(1) Magnet Stop switch
(2) Emergency Shut-down switch
(3) Table Stop button

control

To stop a table movement immediately the
system is equipped with three Table Stop
buttons, marked with 3 in picture below.

To reset the table stop, turn Table Stop
button clockwise until it releases
mechanically. Then simultaneously press
the Table Up/Inward and Table Down/
Outward button fully.

If the Table Stop was activated by pressing the Stop Button of the Siemens
Intercom please follow these instructions.

software setting in Syngo.

At Skyra an extra Table Stop switch is installed in the guiding rail of table top. This switch, installed at the time the Boldscreen became
available, avoid a collision between table and Boldscreen in case of unattended table movements. At Prisma\PrismaFit this is done by a
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MRI scanner - Subject feels sensation A

If your subjects feels a twitching sensation during scanning, it is cause by peripheral muscle or nerve stimulation.

Nerve stimulation manifests itself as e.g. tingling sensations or slight muscle spasms in the ribs, side, abdomen, hip, buttock, or thoracic regions,
along the upper arms or the back muscles in the shoulder region. Depending on physiological conditions, the stimulation threshold may vary
greatly from participant to participant.

What to do

Inform your subject that due to the switching of the magnetic fields electrical currents can be generating in the nerves. These nerve stimulations
are harmless and not a safety issue. If the participant feels sensation in the upper arm, you can instruct the participant to move the arms away
from the wall the bore. At all times the subject decides if he/she wants to continue the experiment.

Stimulation Monitor - Warning!

The patient may experience nerve stimulation during the following

sequences.

Please inform the patient and remain in constant audio andfor

visual contact with himvher. . . . o

At the start of a sequence, this warning might pop up. Be aware this is a WARNING not an

Itis the responsibility of the operator to decide whether to continue with ] - ] ] ) )
this measurement or to cancel it. error! Nerve stimulation is harmless and the chance it occurs is low. In case it happens, the

subject will press the squeeze ball if he/she feels uncomfortable. Do not inform, at forehand,
nerve stimulation can happen. Many participants will reports false positive stimulation.

Some background information

During the measurement, patients are expose, to an electrical field created by the time-varying magnetic fields of the gradient coil. Assuming all conditions remains constant the strength of the
electrical field is directly proportional to the change of the magnet flux (dB/dt). The electrical field affects the participant. If the strength of the electrical field exceeds a certain threshold (stimulation
threshold) the participant experiences peripheral nerve stimulation. The MR-system software includes a monitoring feature (stimulation monitor) which monitors how close the participants are to the
stimulation limit. Prior to starting an MR measurement protocol, the stimulation monitor checks whether the stimulation limit may exceed. If so, the measurement cannot started. To perform the
examination, the parameters of the measurement sequence must adjusted accordingly. Based on the statistical distribution, it can expected that up to 50% of all patient will experience at least mild
stimulations after reaching the stimulation limit.
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MRI scanner - Stimulation threshold exceeded (~)

N Sti i i - Sii i imi 1
st ow bl = Stlulisit el Ll Bereoesl First, try to reduce the tilt angle of the FOV of the sequence. The less

tilted, the less the strength of gradient has to be!
Try again to start the sequence.

Step 2 - cmm_2Ziso_mb&_TR1000

g Unable to start the measurement.
The stimulation monitor indicates that the sequence will

exceed the stimulation limit.

Open Protocol Calculate Cancel

SRl gtiouiMonitoIelRecommendaiion: 21X] |f the stimulation limit is still exceeded:

Step 3 - dif mb3_S1_93 2mm Press “CALCULATE”. A window will pop up with some

recommendations.
Frofocol Farameters Choose the option “Change Rise time”.
current recommended
Change FoV read 2 Depending on the sequence settings, this option is not always
Change Slice thickness 2.00 available. For most of you, changing FOV or Slice thickness is NOT an

Change Rise time option. Skipping the sequence is then the only option.

Open protocol OK i Please contact the physicist about this error afterwards.
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MRI scanner - Helium level warning (~)

Magnet Supervision: The helium level of the
magnet is below the warning threshold.
Flease call Siemens Service.

DO NOT PANIC! - It is NOT an Emergency

Check the helium level — Go To : Syngo MR — System — Control — System Parameters.

e Ifthevalueis further loss of helium can result in a quench! Scanning is NOT allowed. Please shutdown the system and inform
your colleagues the MRI is out of service. Inform the lab manager. See contact.

e Ifthevalueis you can still continue scanning! The lab-manager has set the alarm level higher than 45% (Probably 60%) so he
will be notified in time to schedule a refill. You can silence the alarm beep by pressing the blue “AUDIO ALARM OFF” on the Alarm Box.

Some background information

The level of helium is automatically measured once a day (at night at 02h00) When starting up the MRI the last measured value is compared with the set alarm level. If the measured value is lower
than the alarm, the alarm box start to beep twice every 20 seconds. At this point, also this message pops up!
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MRI scanner - Gradient Supervision 6

Gradient Malfunction!
Nl Ao AN [e-Xe [ a1 IMF vacuate patient immediately from the scanner room and close the|

lo[olo) o} i AN ele [als I eYel )| To prevent further damage, the system will be switched to Standby
within 1 minute.

Within 60 seconds, the system will be switched off automatically. Then, the patient table motors
cannot be operated any longer. By switching off the system the fire source hopefully will
extinguish. If you see any smoke in the scanner room call 55555. If you do not see any smoke, it can be that it is removed by the air ventilation
system. If so, the fire detector in the venting system will alarm the fire brigade.

continuing scanning is NOT Possible

Some background information

The MRIis equipped with an externally mounted Gradient Supervision unit which prevents major damage to the MR-site in case the gradient connections should overheat in a fault situation (e.g. bad
contacts). Monitored connections and components are the cabinets in the technical room, the gradient filters and connections on the filter panel and the gradient connections at the magnet.
In case smoke gases are detected within the monitored areas, the unit switch the MRI off.
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MRI scanner - SAR exceeded

The Radio Frequency Safety Watchdog (RFSWD) prevents further scanning.

Generally, this message pops up when a user sequence (Spin Echo) is started
and a pre-calculation of the expected SAR value (look ahead monitor
function) is done. The software decides, whether the measurement will be
released - SAR below the limit -or not.

For a reliable calculation, the registration data must be correct. Hence, in

case you get the SAR is exceeded message, [ Sl RiF IRl [l dCT={F
, are filled out correctly.

For a healthy participant it is allowed, to [[fef=E N1 [Togli R do M 15
III

May be protocol does not exceed the “First level” threshold (1).

The pop-up window also provides you with recommendations on how to
avoid exceeding the SAR limit (2). The proposed apply to

(TR, slices or flip angle), assuming that the other two parameters
are not to be changed.

IR BT e MR (a8 Talallafs, @ hardware failure in the RF transmit path

is probably the cause. The RFSWD prevents excess transmitted RF-energy.

Continue scanning is NOT possible anymore}

Some background information

SARLimit(s) Exceeded |
Current operating mode: Normal mode {NM}) BORE temperature: 21.0°C

Operating mode forthe [ normal mode First level ]
next measurement

Program step  Rosa

Sequence name  HyperSeq

Slices 10 @ Reduce Slices to i
IR 203 [ms] ¢ O Increase TR to 277 [ms]

Flip angle 180 [deg] O Decrease Flip angle to 107 [deg]

If an option is dimmed, no change proposal is available
for that particular measurement parameter. When all
options are dimmed, the protocol cannot run. You have
to cancel it.

The human body is conductive for radio frequency. A great part of the RF will not flip spin vectors but stay as losses in the body and simply heat it up. The measure of the amount of RF deposited by
an RF-field in a certain mass of tissue is called SAR (Specific Absorption Rate). The units for SAR are given in watts per kilogram (W/kg).
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MRI scanner - Network drive(s) not accessible (~

Accessibility from the MRI console to network drives works, due to network credentials issues, not smoothly. This makes copying data not that
straight forward, as you would expect. Once a network connection is established the
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Stimulus PC - I cannot find my user folder

Probably you are in the wrong Operating System Environment.
Please restart the Stimulus PC and select (manually) during the boot process the partition you need.
If you do nothing the Stimulus PC will startup (by default) the Windows Lab environment.

Some background information

The lab stimulus PC's have a quadruple boot system consisting of two Windows and two Linux partitions. The default partition is the Windows lab environment, which serves the Presentation stimulus
program and MAtlab/PTB. It is tuned for optimized timing accuracy. The second Windows partition (Windows test environment) is for other than Presentation stimuli programs. The Linux
environment has a similar setup as mentioned above. The Linux lab environment serves the Matlab/Psychtoolbox programming environment and is tuned for optimized timing accuracy. The second
Linux partition (Linux test environment) is for other than Matlab/PTB programming languages. Timing accuracy is not guaranteed on the test environment partitions
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Stimulus PC - Fixation cross disappears

Remove the USB connection between the patch panel (LAPTOP fORP) and the USB input at the front of the Stimulus PC.

3 LAPTOP STIM PN EYELINK

Eyetracker PC

Some background information

When you use Windows Photo Viewer, to present a fixation cross, it can happen that the viewer leafs the full screen mode “automatically”.

This is cause by a USB cable connection between the patchpanel (LAPTOP fORP) and one of the USB front inputs at the front of the stimulus PC.

Due to this connection, the Stimulus PC sees the fORP as a second keyboard. Hence with every scantrigger the fORP sends a character (“5” or “T”) to the Stimulus PC.
The Windows Photo Viewer sees this as a key press and leafs the full screen mode.
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Beamer - No projection (A

In case, you do not see an image on the screen!
e Press the MENU button on the remote control. If no MENU pops up the beamer is OFF. Please press ON button shortly. One press will
do. It takes 20 sec before you see the EIKI logo and 50 sec before the beamer is operational. If after this time beamer is still off, light bulb
can be broken or battery of remote control low power. (contact lab-manager) .

e In case the MENU pops up and de screen color is black please press the shutter button.

o If you still not see an image and the screen is blue then please check the INPUT settings.
For INPUT 1 it should RGB (AV HDCP). You can change/check it in the MENU’s first item

e If the input settings are right and you still see a blue screen, it means that there is no video source available. Check the settings of the
video matrix switch!

If none of the above solutions worked.... Please inform lab-manager.
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BrainAmp ExG - No conncetion (~

Check if the Recoder software “sees” the connected BrainAmp by
Choose Amplifier > Connected Amplifiers... from the menu. le en sty Morage (i) Coe Windo_Hely

Tk Siggrual Yaloen.. X _U T | l _5] g:;lm’.:l j_]

The Connected Amplifiers dialog opens. It lists all amplifiers = Digite Port Sekfings...

. C Ay <
currently connected to your computer and are ready for operation. ommach Anpoac %
SymcBox Settings...

Drrver Versica, .

If you see no amplifiers check the following:
(press after each check “Update Info” to see connection is established)

e If BrainAmp ExG power is switched on. (The green Operate LED
on the rear of the PowerPack indicates that a supply voltage is
present).

o If both ends of the used optical fiber is connected).

e If connectors are pushed in with the right side up and far

enough.
o If the cylindrical PowerSupply Adapter at the back of the
battery is screwed tightly (check green Operatie LED op PowerPack).

If this not solve the problem, you may swap the amplifier-powerpack set with another set. Please notify the lab- manager about the malfunction.




BrainAmp ExG - Not working sensor(s) (~

To supply the sensors with power, connect the PWR input of the ExG AUX Box to the power output of the BrainAmp ExG/BrainAmp ExG MR 16
bipolar amplifier using the supplied 3-way power cable. The power output at the front of the amplier is marked 4.5 V DC Output.

f,&ﬁ _

i m
_—
Powit- Sars Cictrce bout BRAIN@ISION

Ty T
f”} EXG AUX

MP EXG MR
! N N NN
L- I -’; 9 10 n 12 1" 14 i3 w

Chec‘k if this cable (3 way power cable) is connected

If cable is damaged or if one of the connector parts is loose replace the cable. Notify lab-manager!

(If red LED of pulse sensor lit up, when the monitor in Recorder software is active, ExG box is powered.)
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BrainAmp ExG - Bad signal(s) (~

. - Red LED does not lit up, broken sensor, notify labmanager -Finger/hand of participant is cold, let particiopant warmup
their hands under running warm tap water. Use the woolen warmer to keep the hand warm during the experiment. Pulse signal drops
significantly when hand cools down.

. — Strap is too loose — Balloon is not positioned on the tight spot (depends on if the participant is chest or belly breathing) —
plastic tube connecting balloon with interface is kinked.

. — Bad skin contact, use more gel — fingers with callus, no good measurement possible — resistance of GSR electrode is to high due to
degrading AGcl-Ag surface, use an other pair, notify labmanager.

o [BYeNA[Tadfelols — Bad ground/reference electrode, replace, notify labmanager - bad skin contact, clean skin first — resistance of electrode
is too high to degrading AgCl-Ag surface and/or broken lead or bad connector, notify labmanager.
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BrainAmp ExG - Error during recording 6}

- .
Error - u This often happens when you want to start monitors. Due

previous abruptly disconnected of cables this message pops up.

{@]I Connection between Brainamp and USB 2 Adapter / PClis broken. Just press OK and start the monitor again.
S Menitoring or recording was interrupted. Please check connectors,

switch and battery power. Please also disconnect and reconnect

USE cable.

If problem still persists, contact us at techsup@brainproducts.com

0K

rE,-m, - u1 This refers to a problem with the optic fiber cable. In case connector is damaged, the fiber

ends have small scratches or fiber cable itself is damaged (probably were stuck when
— moving patient table). Use another fiber optic cable (at each scanner 4 fibers are present; 2
(@.9 Out of synch, Barker words missing! mounted on table and two and the back of MRI)

OK

Sunooyss|qnoay



InRoom Monitor - Nothing on display (~

Power on the in-room monitor with the wall-switch (with red indicator), inside the scanner room, next to the door.
To display a video source on In-Room monitor (for adjusting purpose) perform the steps below.
(first ensure yourself the video-source is powered on)

1. Select (push) button on the S-video switch: 1 = Eyecamera, 2 = not connetec, 3 = Eyelink, 4 = MRC camera.

2. Power on the DV recorder by pressing the power button for a few seconds (will light up orange). Once the recorder is initialized, press
VIDEO INPUT (will light up orange).

3. Power on Display B (is necessary to amplify the video signal to the monitor). If input V1 of Display B is selected, you will see the output of
the S-video switch on this display.

Step 2

Step 1
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Response Device - Issues (~

In most cases, re-configuration of the fORP interface will solve the problem. Be aware that

not everyone uses the same fORP configuration. It depends on which response device they
use and in which way they want to record the responses.

After re-configuration all of the BTSI LEDs should be OFF
(except in case the home-made joystick is connected or the foot-response device).

If NOT:

e Check if participant did not push any of the buttons during reconfiguration.

e Check if buttons are not pressed (eq. in case when a box is lying upside down)
e Check if button(s) are not stuck. (replace the button box by a spare one and inform the lab-manager)
e Check connection between extension cable and response device (in-side scanner room)

Other known issues:

Beside the button-responses, generated by the BTSI (like a-b-c-d-e-f-g-h), a ‘5’ or ‘T :, ; EVELINK
appears in the editing window or log-file. Remove the USB connection between the patch ' :
panel (LAPTOP fORP) and the USB input at the front of the Stimulus PC.

Some background information

Due to this connection, the Stimulus PC sees the fORP as a second keyboard. Hence with every scantrigger the fORP sends
a character (“5” or “T”) to the Stimulus PC.
The Windows Photo Viewer sees this as a key press and leafs the full screen mode.
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Audio - Issues

Subject does not hear you speak via researcher microphone§

e Check if audio amplifier in 19” rack is ON.
e Check audio mixer settings (app on EEG PC).
e Check tubing between foam tips and in-earphones.

Subject does not hear the auditory stimuli§

e Check if playback device is not muted
e Check if Speakers/Headphones (Realtek..) is selected as playback
device (and not HDMI....)

Subject cannot hear you very well8
e Increase level of Mic_Rsrchr or Hdphns_Sbjct in the Audio Mixer.

Subject cannot hear the auditory stimuli very well§

e Increase level of Line out PC or Hdphns_Shjct in the Audio Mixer.

e Increase sound level of playback device in Windows

ha
t‘t,smp S-75 mk2

PROFESSIONAL POWER AM

e p— (o0 e et peseecms Respome o on o
oPT orT oPT opT oPT oPT opT oPT oPT
0 50 50 50 22 20 50 50 0
N/A Mic_Rsrchr | Mic Shjet |Line out PC| AUX IN | Line in PC [Hdphns Shjc{ Dskt Spkrs N/A

Speakers /.. ™

Applications

L]

System Sounds

&

Speakers / Headphones (Realtek High Definition Audic)
HDMI14-8 (MVIDIA High Definition Audic)

)

)
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Shocker - Not working (~)

| assume you already checked:
. The connectors on both ends of the optical fiber cable have the same label.
. The battery is not empty. (The display shows at least two blocks)
. The shocker is switched ON and you control the wired output (tense device has two outputs. Only one is connected)

Check optical output of BTSI. To do so, remove the optical connector, and look if a red light is
visible when triggering.

YES: BTSI is working
NO: Reset BTSI by pressing small black push button at the front panel and try again. If still

no light is visible, contact lab manager)

Connect optical fiber to BTSI output again and check if light output is visible on fiber end in the
scanner room.

. YES: Fiber is oke
NO: make use of other fiber and report this to lab manager)
Do you hear a click (produced by internal relais) when pulse is given by stimulus program?

YES: Relais is working
NO: Hardware failure — replace shocker box by another one and report failure

Connect Shocker Test Device to shocker output of shockerbox. Switch it on. When triggering a beep should be audible.

n YES: The output of shockerbox is working
NO: Hardware failure — replace shocker box by another one and report failure

If all of the tests above are positive and the participant still does not feel any electrical stimulation please swap the electrodes. Probably
the electrodes need to be renewed. Please, give the broken set of electrodes to the lab manager.
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BOLDscreen - AVIbox - issues (~)

If there is no active signal on the selected video input, this can result in slightly odd behavior! when the equipment is switched on. If something
does not appear to be working correctly folow the next procedure.

First switch off the power of the BOLDscreen and the AVibox.
Switch on the BOLDscreen and wait about 30 seconds for the BOLDscreen 32 to display its self-generated “Status Screen”.
Switch on the AVIbox.

1 Blinking of BOLDscreen every few seconds; color depth 16 bit instead of 32bit; selected video signal not presented.

SunooyssiqnoJ)



Eye-Camera - Issues (~)

| cannot see no eye

e Zoom the telephoto lens out (lens does not stick out))

e Lens cover of telephoto lens is removed, nothing blocks the view path of the camera.
e The camera is power on

IR light source (in control room) is switch on

Table is in highest position

The hot mirror is angled by (roughly) 45 degree

In-room display is not working

o If you see the image on monitor A (input V1) of the dual display in the 19” rack but NOT on the monitor inside the scanner please check
this.

Interruption of camera signal during measurement

e Battery power is getting low — swap battery

e Participant moved hand/leg/feet and blocks the view of the camera.
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Contact </

Phone (Paul)
048 — 7522364 (Home)

SMS (TG members)

Please notice the TG members are not expected to offer general lab-support outside normal working ours. Don’t misuse this SMS service to ask
for their support in case something doesn’t work for your experiment. Only use this SMS message in case of a more serious incident, an alarm or a
severe malfunction the DCCN lab.

In case of an incident, alarm or a severe malfunction in a DCCN lab, you may report this via SMS ‘LAB’ to 0625766038. The SMS message must
start with 3 characters ‘LAB’, followed by a short description of the incident, alarm or serious malfunction. Don’t forget to include the name of
the lab or the lab room number.

For example SMS ‘LAB’ to 0625766038: ‘LAB, some alarm is beeping in the MRI Skyra lab, room -1.049

Your SMS message will automatically be forwarded to our TG members and subsequently one of them will try to respond to it, normally by
calling you back.
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Technical pages

Block diagram: Audio

Block diagram: Triggers, Responses & Physio.

Block diagram: Video

Composiet Video — Optical Converter (vv)
CurDes Interface PCB

Dual BTSI Interface PCB

How To - 932 interface — Current Design
Ipconfig - MRI hosts

Network connections: Prisma

Network connections: PrismaFit
Network connections: Skyra

Remote switch for BOLDscreen

SMI 1/0 Adapter

VGA — HDMI converter

VGA to S-video converter
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Block diagram: Audio U

Technical Room Control Room
a2
- Audio Control
(Web-based)
on EEG PC
Scanner Room
y | a03]
In room Siemens \ Desktop
Speaker Intercom *\ Mic
X \ 4
In-bore Input Audio Input Desktop
microphone ! Mixer 2 Speakers
‘\-\ Output Output
42 3 T A
a6
- Output Outout
Sensimetrics — o Audio 4/-/ 2 4
in ear Qhones < choke [ Trafo [® Amplifier
Input | Input |Output| Input
t.am
3 4 1 5
AUX-IN
Opto OptoAcoustic
Acoustic [] “—»  Control Sound
Microphone Card
Stim.
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—optical fiber Volume Control
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Block diagram: Triggers, Responses & Physio. (a5

Technical Room Control Room
MR' 013
GPA Cabinet
GSSU 105

Scanner Room

. fORP Scantrigger 4
BrainAmp Response LA A b <8
EEG/ExG Devices 0X
Amplifier CurDes 7y Y o1
SB
043 “
04b}
05
Shocker g8 ELJ
Ambul v :
o Y.Y BTSI’s ﬁ BrainAmp .
M CurDes - USB N
] Interface DualBTSI < Usb
+ T interface Adagter
T11 “ m “ ‘ Patch Panel
Wave Guide m IE.
T12
o M 10 Patch Panel
.................. 134 T
[ I | /0 I
= L | adapter Iril v v
. Laptop
Track Track PC PC
Stimuli PC PC
Devices
HomeMade 7'}

—optical fiber
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Block diagram: Video H

Technical Room Control Room
o BOLD Stimul External
screen timulus xterna
W oPT T, I%|4_|%|<"-_B .
Clone PC Monitor
- - General Purpose
Beamer DV Monitor Monitor bC monitor
recorder -IA 7'y A|_ /Y T
| e ] o] e
L vos AVI box e
Scanner Room - stim PC
A
1920x1080 -
v @120Hz out
BOLD I From laptop B
A S-video switch 4 in 1 out stim PC
Screen Bu
— 4 1 3
L~ |
Vo8 V09
In Room ,,| w % vo3 vz
Monitor Wave Guide voa
V2 V1 A% V2
out out out out
Display A Display B
MRC MRC
& . V2 V1 A% V2
w RF filter in in in in
V06 V14
= A SMI Eye EEG MRI B_ MRI
Eye E—— pC StimPC Host R
camera - [] > - Monitor  Monitor | Avigox | Mon  Monitor P
=== Wave Guide L F 4 $ 4 Display
SR Eye
Track .
) SR Eye EEG Stimul MRI General
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EYelnk ws [] > Track PC PC host urpose
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Network connections: PrismaFit —

LOCATIE: MRI-LAB | __ | Patchpanel \
outlet
LLOCATION: TECH.ROOM |
General PC IP - 131.174.44.220 (p)
——| Labore139 Mask 255.255.254.0
P Mac 18:66:DA:0E:0A:DC
SMI PC Due to security considerations
not connected to any network
@]
IP - 131.174.45.23 (p)
_02-22- EEG PC
50-02-22-18 Mask 255.255.254.0
lab-pre130 Mac 18:66:DA:0E:08:14
IP - 131.174.44.129 Gateway
Stim PC - 131.174.44.129 (p) 131.174.44.6
- Mask 255.255.254.0
lab-pre107 Mac 18:66:DA:0E:0B:B0 pHCP
131.174.44.13

Via PatchPanel Eyelink PC Internal network
XXXX
Lab PC IP - 131.174.44.206 (p)
» lab-pre142 Mask 255.255.254.0
P Mac 18:66:DA:0E:11:32
- e IP-131.174.45.17 (p)
> conmmrvRior Mask 255.255.254.0
Mac 04:20:9A:FE:FO:2A )
MRIhost IP - 131.174.45.251 (p) A
. . Mask 255.255.254.0
»| PrismaFit
Mac 3C:52:82:5A:85:B2
50-02-22-17 JL _
Siemens
MARS Internal network > PIX 501 router
192.168.2.2 131.174.44.17
> IP 131.174.45.38 (p)
el Mask 255.255.254.0
Mac 88:4B:39:00:26:55 )



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/NetGearSwitch_GS108A_installation_guide.pdf
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Network connections: Prisma H

[LOCATIE: MRI-LAB |

LOCATION: TECH.ROOM | patchPanel
[
outlet
SIS ok 255255 2900 \
—_— as .255.254,
LA Mac 18:66:DA:0E:0E:46
SMI PC Due to security considerations

not connected to any network

EEG PC IP-131.174.44.153 (p)

[ Mask 255.255.254.0
-prel
Elo el Mac 18:66:DA:0E:0E:2D

Stim PC IP - 131.174.44.85 (p) Gatews
\ e Mask 255.255.254.0 \

-prel
i Mac 64:00:6A:85:49:85 131.174.44.6
DHCP
131.174.44.130

IP-131.174.44.207 (p)
Mask 255.255.254.0
Mac 18:66:DA:0E:0D1FE

Lab PC
lab-mri006

)

IP - 131.174.45.26 (p)

| | Beamer
DCCN-BMRMRIO3 Mask 255.255.254.0
—— Mac 00:00:A0:9E:E6:C7 /

\ 4

50-02-18-07
MRI host IP - 131.174.45.252 (p) 3
. Mask 255.255.254.0
» Prisma
Mac 18:60:24;A4:15:0B
JL Siemens
MARS Internal network > PIX 501 router
192.168.2.2 131.174.44.17
> IP 131.174.45.58 (p)
el Mask 255.255.254.0

Mac 88:4B:39:00:3B:67 )



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/NetGearSwitch_GS108A_installation_guide.pdf
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Network connections: Skyra =

[LOCATIE: MRI-LAB |
[LOCATION: TECH.ROOM |

PatchPanel
outlet

General PC IP - 131.174.44.123 (p)

— > —orelal Mask 255.255.254.0
BT Mac 18:66:DA:0E:0E:F3

EEG PC IP - 131.174.44.117 (p)
—P> Mask 255.255.254.0

lab-pre127
Mac 18:66:DA:0E:11:01
Stim PC IP - 131.174.44.125 (p) Gateway
| (o 59 Mask 255.255.254.0 131.174.44.6
= Mac 18:66:DA:0E:0E:AC DHCP
o, JL 131.174.44.130
Via PatchPanel Eyelink PC Internal network

XXX

IP-131.174.44.210 (p)

> Lab PC Mask 255.255.254.0
as . . .
[':"] "1 1ab-mrioo7
Mac 18:66:DA:0E:OF:FD
50-02-34@
IP - 131.174.45.24 (p)
o Beamer
E::] P v mrvrios Mask 255.255.254.0
— Mac 04:20:9A:FF:03:72 j
50-02-34-05 \
MRI host IP - 131.174.45.253 (p)
= - Skvra Mask 255.255.254.0
E::] la ra Mac 3C:52:82:5A:96:1D
—
50-02-34-09 JL
MARS Internal network > Siemens
192.168.2.2 PIX 501 router

131.174.44.17

> IP 131.174.45.39 (p)
CAN24

Mask 255.255.254.0
Mac 88:4B:39:00:07:7C )



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/NetGearSwitch_GS108A_installation_guide.pdf
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[pconfig - MRI hosts )

- Administrator: Command Prompt

icrosoft Windows [Version 6.1.76811
opyright <c> 2889 Microsoft Corporation. All rights reserved.

] Administrator: Command Prompt
Microsoft Windows [Uersion 6.1.766811
Copyright (c> 2BB? Microsoft Corporation. A1l pights resevved.

C:xUzers meduserripconfig —all PNsersimeduser>ipeonfig —all

indows IP Configuration
Host Mame . . PRISHMA

P1-1mapy Dn., Suffix Hybnid Prlsma — 29/04/2020
Ho

Node Ty -
No

Windows IP Configuration

Host Hame . . ..
Primary Dnes Suffix . .
NHode Type . -
IP Routing Enabled. . .
WINE Proxy Enabled. . .

Skyra —29/04/2020

IP Ruutlng Enahled. : : : : :
WINS Proxy Enabled. . . -

Ethernet adapter Local Area Connection thernet adapter Local Area Connection:
Connection—specific DNS Suffix

Degcription . . . . - Intel(R> Ethernet Connection (2> I218-LM
Phyzical Address. . - 18-68-24-A4-15-8B

DHCP Enabled. . . . . . . . . No

Autoconf iguration - Yes

IPv4 Address. . . - . 131.174.45.252¢(Preferred>
Subnet Mask . . . . - - 255.255.254.8

Default Gateway 131.174.44.17

DNE Servers . - . 131.174.44.138

MetBIOS over Tcplp. - = Enabled

Connection—specific DNE Suffix
Descpiption . . . .

Physical Address. . .
DHCP Enabled. . . -
fAutoconf iguration Enabled .
IPv4 Address. . . . . . . .

Intel(R> Ethernet Connection (2> I218-LM
ac—SZ—BZ—SR—?S—lD
o

- Yes
- 131.174.45.253¢Preferred>
- 255.255.254.8

- 131.174.44.17

- : Enabled

Subnet Mask . . . . . . .
Default Gateway . . . . .
HetBIOS over Tcpip. . . .

Ethernet adapter Local Area Connection 2:
B thernet adapter Local Area Connection 2:

Connection—specific DNS Suffix H
Description . . . . Intel{R> Ethernet 121B-T1 GbhE HIC
Physical Address. . . 68-85-CA-64-BC-29

DHCP Enabled. . . .

Autoconfiguration Enahled .

IPv4 Address. . . . . . . . 192 168.2.1<{Preferred>

Connection—specific DNE Suffix H

Description . . . . . . . . . Intel{R> Ethernet I218-T1 GhE NIC
Physical Address. . - 68-B5-CA-B7-95-92

DHCP Enabled. . . . . . . Ho

fiutoconfiguration Enabled Yes

IPuv4 Address. . . . . . . 192 .168.2 .1 (Preferred)

Subnet Mask . . . . 255.255.255.248 i
Subnet Mask . . . - 255.255.255.248

Default Gateway . . . . . .

HetBIOS over Tcpip. . . . Enahled Default Gateway . .

DNS Servers . . . . 131.174.44.138
Enahled

HetBIOE over Tcp

Administrator: Command Promp
Microsoft Windows [Uersion 6.1.76811
Copyright {(c)> 208689 chruguft Corporation. HAll rights reserved.
C:xUzersmeduser>ipconfig —all
Windows IP Configuration
Host Name . . PRISHAFIT

Prlmary Dnﬂ Suffix . - -

Hode Ty - - - Hybrid
- .. - No
- .. - No

PrismaFit — 29/04/2020

1P Rout1ng Enabled.
WINE Proxy Enahled.

Ethernet adapter Local Area Connection:

Connection—specific DNS Suffix .

Description . . Intel¢R> Ethernet Connection (2> [218-1LM
Physical Address. P 3C-52-82-5n-85-B2

DHCP Enabled. . . No

Autoconfiguration : Yes
P . 131.174.45.251<{Preferred>

IPv4 Address. . .
255.255.254.9

Subnet Mask . . .
Default Gateway . 131.174.44.17
131.174.45.248

HetBIOS over Tcpip. C e e Enabled

Ethernet adapter Local Area Connection 2:

Connection—spe i Suffix
Description . . . . - Intel(RY Ethernet 1218-T1 GhE NIC
Physical Address. . - 68-B5-Ch-63-CA-9A

DHCP Enabled. . - - No

Autoconfiguration - Yes

IPu4 Address. . - 1922.168.2_1(Preferred)

Subnet Mask . . - 255.255.255_240

Default Gateway . -

| HetBIOS over Tcpip. -

Enabled
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CurDes Interface PCB

The purpose of this home-made board is to make the serial and parallel output of the 932
interface available at the same time. Hence no cables need to be connected/disconnected at
the back of the 932 interface when the user wants to switch between the serial and parallel
(TTL output). To avoid the need of a home-made soldered cable (the high density connector
makes soldering difficult) and the wish to use only cable assemblies delivered by the
manufacturer (which makes replacement of cables easy) a PCB was designed and ordered.

On the Interface PCB three MDR 36 pins connector (male) are mounted to connect the by
Current Design delivered Serial 932 Cable and the Parallel 932 Cable. The third connector is
used to connect a female to female cable to the input MDR connector of the 932 interface.

Some remarks:

A missing track on the PCB is replaced by a wire. The tracks to pin 16 and 18 of the Parallel 932 connector are cut through. The original cables
delivered by Current Design are equipped with a resistor on pin 16 and 18. With this resistor the 932 interface can detect which cable is
connected and is used to show only the available configuration options for the attached cable. Via the PCB the resistor in the serial 932 cable is
switched in parallel with the one in the parallel 932 cable resulting conflict which is solved by cutting the two tracks.


https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/wirediagram-CurDes_interface_PCB.pdf
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Dual BTSI Interface PCB

The purpose of the home-made BTSI— PCB is to make logging of events by peripheral
equipment possible.

In principle at the stimulus PC all events necessary for an experiment are logged. But it can be
desirable and handy to log also some of this events on peripheral equipment like BrainAmp , SMI
eyetracker and Eyelink. With the Dual BTSI PCB this becomes possible.

The Dual BTSI PCB routed the output of the S-BTSI the first eight bits of the digital inputs board
of Brainamp and SMI eyetracker. Both have 16 digital inputs. Hence eight input lines are still
available for logging events.

With the Dual BTSI PCB the user can choose which eight other in- and outputs (of both BTSI’s) must be made available for external logging.

This is done by the use of a so-called KEY-connector. The female part of a 37 pins D-connector is mounted in the frontpanel of the DualBTSI. The
input lines and output lines of the R-BTSI and the input lines of the S-BTSI are available at this connector. Eight other pin on the connector are
connected with the 8 free digital inputs of the peripheral equipment.

The male part of the KEY-connector is wired according the wish of the researcher (which 8 in/output lines must to connect to the 8 digital
inputs). Because the male part of the connector can be easily removed and replaced by another one it is easy to customize logging to the
peripheral equipment. At all scanners the default KEY connector is installed. By this KEY the ScanTrigger and the button responses of Right Index,
Right Middle, Left Index and Left Middle are logged by the peripheral equipment.


https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/wirediagram-Dual_BTSI_board.pdf
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SMI 1/0 Adapter (a0

Not all in- and outputs of the Digital I/O PCB mounted in the SMI Eyetracker PC are available on the rear panel of the PC. To make use of all 16
digital inputs the 8 input lines, which are not accessible from the rear, are extended by a flat cable. Together with the lines available on the 37
pins D connector, mounted on the rear panel, the adapter re-arrange all lines to a D25 (female) connector for all inputs and a D25 (male)
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connector for all output lines. In this way, we can make use of standard cable assemblies. In our set up, we only use the inputs of the Digital I/O
PCB hence the D25 output connector is NOT connected.

s



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/wirediagram-SMI_IO_Adapter.pdf
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Remote switch for BOLDscreen c)

The power adapter of the BOLDscreen is installed in the Technical Room of the MRI scanner. In this way, the length of the power cable can be
limited. Because, only Super Certified Users have access to the technical room of the scanner, it is not possible for everyone to power off the
monitor, in case it needed a reset. Hence this a facility to switch the BOLDscreen power remotely.

220 VAC
PowerSupply
BOLDscreen

| Brand: Europa
| | type: PBE282113
L e e e e )

Technical Room

]
| ol
E 4| Voltage Relais i
Converter !

-

| |

220 VAC niran tran i
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Composiet Video - Optical Converter (vv)

FiberPath is the way to transmit video over fiber. It transmits clean, crisp color or black-and-
white video signals over standard multimode fiber optic cable

FiberPath Multimode, 62.5-Micron Fibre Optic Cable, Simplex
Transmittar
{ACA44AE-UK) FiberPath
Receiver

Receiver

=
RG-59 RG-50
Coax Coax
A Cable Cable .
| L -

CCTV Camera or
Other \ideo Source

L
Display

Transmitter

Technical data

Distance (Maximum) — 2.4 km

Optical Loss Budget — 12 dB minimum

Optical Wavelength — 850 nanometers

Connectors — (1) 62.5 um multimode ST®, (1) BNC coax

Power — External adaptors; input: 230 VAC, 50 Hz; output: 9 VDC, 500 mA
Size — 2.7H x 8.47W x 10.6D cm

Remark: The transmitter and receiver must use in pairs. A replacement transmitter
(AC445A-TX) and receiver (AC446A-RX) are available separately
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VGA - HDMI converter

To transmit the video signal coming from the VGA switch in the 19”rack to the beamer in the technical
room a distance of more than 20 m has to overcome. To prevent interference from all kind of sources (MRl
electronics) over a distance of roughly 20 m, an optical cable is needed.

Nowadays only optical HDMI cables are commercially available. Hence, we had to convert VGA to HDMI.
Transmitting audio also possible with this converter but not used.

The converter is power by USB taken from one of the USB ports of the Stimulus PC.



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/VGA_to_HDMI_converter_d.pdf
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VGA to S-video converter

This High Resolution VGA to Composite or S-Video Converter is a simple hardware solution that allows
you to convert a VGA/PC video signal into a Composite or S-Video signal for use with a CRT or flat
panel display

Technical Features

¢ High resolution inputs from your PC up to 1600x1200

¢ Provides output in both composite and S-Video formats

e Supports NTSC and PAL compatible displays

¢ Image underscan and overscan selectable switch Technical Specifications
e Input Resolutions: 640x480 to 1600x1200

¢ Video Output: Composite and S-Video

¢ Refresh Rate: 1600x1200 @ 60Hz




)
m
w
(@]
g
=
=
o
2

TVOINHO3L

How To - 932 interface - Current Design

Some documentation is available regarding service actions be done by customer.

e A
0 S——
L3333 3
Opening the 932 interface enclosure

Forcing 932 into Bootload

» > —
o -



https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_Instructions_OpenCase.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_ForceBootload.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_Instructions_ReplaceDisplay.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_Instructions_OpenCase.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_ForceBootload.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_Instructions_ReplaceDisplay.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_Instructions_OpenCase.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_ForceBootload.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_Instructions_ReplaceDisplay.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_Instructions_OpenCase.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_ForceBootload.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_Instructions_ReplaceDisplay.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_Instructions_OpenCase.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_ForceBootload.pdf
https://intranet.donders.ru.nl/fileadmin/user_upload/DCCN/Laboratories/MRI/Functional_Description/pdf/fORP_932_Instructions_ReplaceDisplay.pdf

V01.1a-b-c o
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Description

Optical HDMI cable with HDMI/optical converter and optical/HDMI converter.

Video signal coming from VGA-switch in 19” rack goes via a VGA to HDMI converter to beamer in technical room of the MRI scanner (Distance in
approximate 20 m). An optical cable is used to prevent RF interference with high power cables of the MRI. Because the beamer has no HDMI

input (only a DVI) HDMI to DVI adapter is used to connect cable to beamer. with type M1-2000 the HDMi/optical converter is powered by adapter DC 5V / 1.2A. Type
OP5016 does not need an external power adapter. DC 5V is provided by HDMI output of VGA to HDMI converter.

V01.2+V18

V01.2
Description

V01.2 Optical (SC to LC) cable between output of AVIbox and BOLDscreen input. Routing along Faraday cage — Technical Room — Filter Panel.

V18 Video Cable Assembly with on both ends a male HDMI male connector to connect the HDMI “clone” output of the AVIbox to HDMI input of
the BOLDscreen clone monitor in the control room (wall mounted).
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Description
Connects ‘Optical to Composiet Video’ converter output (RCA socket) to the CV input of the in-room monitor (RCA socket) by a coax cable
assembly.

VO3 o

Description
Optical cable assembly to connect the transmitter output to receiver input of Composite Video—Optical Converters.
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Description
Coax cable assembly with BNC male connectors on both ends.

Connects output V1 of monitor B (BNC socket) to input of Composiet Video—Optical Converter- transmitter (BNC socket).
Output V1 of monitor B is clone of Input V1 monitor B (=output of DV recorder)

VO5 o

-—VT
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Description

Output of S-video switch (S video socket) to input of DV recorder (BNC socket) and to the input of the S-video to VGA converter (RCA socket). At
the input of the DV recorder the signal is split by a BNC T piece.
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V06

Description

Output of DV recorder (BNC socket) to input V1 of monitor B of Dual Display
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V07 o
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Description
At input of DV recorder video signal from S-video switch is split (by BNC T piece) and via a coax cable connected to input of s-video to VGA
converter by using an BNC socket to RCA plug adapter.

V08 o

Description
Coax cable assembly with on both ends BNC plugs connects the output V2 (BNC socket) of monitor A via an adapter (BNC - socket to RCA-plug)
to input 4 (S-video socket) of S-video switch. Output V2 of monitor A is clone of the MRC camera signal (connected at input V2 monitor A).
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Description

Coax cable assembly with on both ends BNC plugs connects the output V1 (BNC-socket) of monitor A via an adapter (BNC-socket to RCA-plug) to
input 1 (S-video socket) of S-video switch. Output V1 of monitor A is clone of the SMI eyetracker camera signal (connected at input V1 monitor
A).

V10a-b o

Description
Coax cable assembly to connect video signal of Eyelink PC via a videosplitter, a VGA to Compsite video converter (BNC-socket) and the patch
panel (BNC-socket) to input 3 of the S-video switch (S-video socket). To make this possible an adapter is used (BNC-socket to S-video-plug).
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Description
Coax cable assembly with BNC plugs at both ends to connect output of MRC RF filter (BNC-socket), mounted on small filter panel, to input V2
(BNC socket) of monitor A (Dual Display).

V12 o

Description
Special elongation cable delivered by MRC to connect 12M camera to input of MRC filter box mounted to small filterpanel. Cable has Lemo
plugs on both ends. At camera type FGG.0B and at filterbox FGG.1B.

CABLE IS NOT PERMANENT INSTALLED



Description ’

At the output of Optical to Composite Video converter of the SMI eytracker, the video signal is split by a BNC T-piece. From here one coax cable
assembly with BNC plugs on both ends goes via an adapter (BNC-socket to RCA-plug) to the input of the frame grabber PC board (RCA-socket) in
the Eyetracker PC. The other coax cable assembly (BNC-plugs on both ends) is connected to input V1 (BNC-socket) of monitor A (Dual Display).

V15 o

Description
Optical cable assembly, with on both ends ST-plugs, to connect output of SMI eyetracker camera (ST socket) to input of Optical to Composite
Video converter (ST socket).
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V16 o
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Description
Optical fiber cable assembly with on both ends LC plugs. The cable connects the camera of the Eyelink eyetracker with the base-block of the
Eyelink PC

V17a-b-c

Description
VGA assembly cable with male connector on both ends. V17a connects the VGA output of the Eyelink PC to a 150 MHz video splitter (PC input).
The video splitter has two outputs. One output (Monitor) connects by V17b a VGA assembly cable (male connectors on both ends) to the SR

Eyelink monitor. The other output (PnP Port) is by V17c¢ (VGA assembly cable male connector on both ends) connected to converter which
converts the VGA video signal to S-video.



Description
Video Cable Assembly with on both ends a male VGA connector to connect the VGA output of the SMI eyetracker PC with a Dell monitor

1908Fpc.

V21+V22

-
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- - 2 —

V21 Video Cable Assembly with on both ends a male VGA connector to connect the VGA output 1 of the EEG PC with a Dell monitor 1908Fpc.
V22 Video Cable Assembly with on both ends a male VGA connector to connect the VGA output 2 of the EEG PC with input 8 of the Extron VGA

matrix switch.
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V23a+V23b+V24a+V24b o
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Description
V23a Video Cable Assembly with on both ends a male HDMI male connector to connect the HDMI output of the Stimulus PC to the first HDMI
input at the front of the AVIbox.

V23b Video Cable Assembly with on both ends a male DVI connector to connect the DisplayPort output of the Stimulus PC, via the DisplayPort to
DVI adapter with the DVI input of the Dell monitor.

V24a Video Cable Assembly with on both ends a male VGA connector to connect the DVI output of the Stimulus PC via a DVI to VGA adapter to
input 1 of the Extron VGA matrix switch.

V24b Video Cable Assembly with on both ends a male VGA connector to connect the DisplayPort output of the Stimulus PC, via the DisplayPort
to VGA adapter, with input 1 of the Extron VGA matrix switch. (DISCONNECTED JAN2020)



V28 (2

Description
Via a VGA female connector mounted on the patch panel a laptop can be connected to the VGA matrix switch and via this switch connect to e.g.
the beamer. The cable connection between patch panel and switch is a video cable assembly with on both ends a male VGA connector.
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V25-V26-V27 o

w
-
v
-
i
o

ScannerRoom

Description

The graphics card of the Host Pc has three outputs. The DVI output of the graphic card of the Host PC V25 is connected by a video assembly
cable (with on both end DVI-D male connectors) to the MRI console (Host PC monitor). The second and third output of the graphic card of the
Host PC are Display Ports. Display Port (2) connects to input 4 of the Extron VGA matrix switch via a Video Cable Assembly with on both ends a
male VGA connector (=V26). This cable is not connected permanent. The graphics card only supports 2 outputs (of 3) and these two are already
in use by the MR-system. The other Display Port (3) is connected to a DVI-optical converter (transmitter) by an adapter cable V27 (Display Port
to DVI-female). This output connects PC Host to the Patient data Display. This display is mounted above the bore at the front of the MR scanner.
This is also the reason why this has to be an optical connection. The receiver (optical to DVI) is mounted behind the front cover.



V29+ V30+V31 <
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Description

V29 Video Cable Assembly with on both ends a male VGA connector connects output 2 of the Extron VGA matrix switch to EIKI beamer.

V30 Video Cable Assembly with on both ends a male VGA connector connects output 1 of the Extron VGA matrix switch to VGA input of Stimulus
PC monitor (Dell P2412).

V31 Video Cable Assembly with on both ends a male VGA connector connects output 3 of the Extron VGA matrix switch to EXTO1 (=VGA input of
monitor of General Purpose PC - Dell P2412).
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A01+A02 o

Description

With this Siemens cable assembly the built-in microphone of the Siemens intercom is connected to the two speaker of the MRI scanner.
(Location: at the magnet front cover left-side and magnet cover rear-side). The two microphones (at Body Coil front and rear) are connected to
the speaker in the Siemens intercom. If it is necessary, only Siemens can replace this cable.

A03 <

Description
A serial cable (R$232) assembly connects the AudioMixer with the serial port (onboard - COM1) of the EEG-PC on which the web-application,
control the AudioMixer, runs.




—
m
)
I
=
o
p
—

AO04a+b (2

Description

Microphone cable with XLR-3 pins to connect desktop microphone to AudioMixer input 2. An assembly cable with on both sides RCA-male
connectors also connects the desktop microphone with the AudioMixer. Via this cable all outputs of the AudioMixer are muted when the blue
(speak) button on the desktop microphone is pressed.
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AOQ5 (2

Description
Cable assembly to connect output 3 of the AudioMixer with the desktop speakers. Two RCA male connectors (red — white) to connect to the
AudioMixer and one DIN 3.5 mm stereo jack (male) to connect to one of the desktop speakers.

A06
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A06 o

Description

CABLE IS NOT PERMANENT INSTALLED

A headphone can be connected by pushing the DIN 3.5 mm stereo jack (male) of the headphones in the socket located on the front of the
desktop speaker with the volume knob.

OO
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A07 <

Description
CABLE IS NOT PERMANENT INSTALLED
Cable to connect a (extra) microphone to AudioMixer input 1 by XLR- 3 pin connectors. A male connector at AudioMixer side. A female

connector a side of microphone. Input 1 of the AudioMixer is configured with a phantom power supply.
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A08 o

Description
Cable assembly to connect output 1 of the AudioMixer (via two RCA male connectors red, white) to the line-in of the Stimulus PC (by a DIN 3.5
mm stereo jack (male).

A09 <

Description
Cable assembly to connect the line-out of the Stimulus PC (by a DIN 3.5 mm stereo jack- male) to input 4 of the AudioMixer (by a XLR connector
male) .
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A10 o

Description
Cable assembly to connect the DSP output of the Optical Microphone (by a RCA male) to input 3 of the AudioMixer (by a XLR male connector).
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Al1l o

Description
Cable assembly to connect output 2 of AudioMixer (by two RCA male connectors) to one of the audio inputs of the Audio Amplifier t.amp (by
two Jack 6.3 mm connectors).
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A12 o

Description
The Optical fiber bundle of the Optical Microphone is connected to the Optical Microphone control unit (FORMRI IIl) by four ST-connectors
(male). The bundle consists of four fiber connections, two labeled as MAIN and two labeled as REF.

Al13a+b+c (2

Description

The cable assembly to connect the in-ear phones of Sensimetrics to the speakers output of the Sony amplifier consists of three parts.

Al13ais a twin core cable connects speaker output of Sony amplifier with S14 trafo. Via two coax BNC cables (A13b) the signal is fed via the
penetration panel to the RF choke. Cable Al13c is an extension cable with on one side a fixed connection to the output of the RF choke. On the
other side some female connectors to connect the in-ear phones. This cable is made by Sensimetrics and only replaceable by the company.

filterpanel
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Al4 (2

Description

Cable assembly to connect the line-out of the KVM extender (by a DIN 3.5 mm stereo jack- male) to input 5 of the AudioMixer (by a DIN 3.5 mm
stereo jack- male in combination with a DIN 3.5 mm jack (female) to DIN 6.3 mm jack (male) adapter). DISCONNECTED JAN 2020

Description
The female XLR panel connector, labelled with AUX IN, is connected to input 5 of the AudioMixer (by a Jack 6.3 mm connector). The cable is
soldered at the back of the panel XLR connector.

A15 (only at Prisma) o

Description

Cable assembly to connect output 4 (dual output) of AudioMixer (by two RCA male connectors) to the line-in of KVM extender (by a DIN 3.5 mm

Kv'\y /!'-W

stereo jack- male).
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Al6

Description
Cable assembly to connect output 4 of AudioMixer (by two RCA male connectors) to the audio input of DV recorder (by two RCA male
conenctors).




TOla+b+c <

Description

The cable connects the gradient clock modulator signal to the Brainamp USB Adapter via the SyncBox Scanner Interface and the SyncBox. The
signal is generated in the GPA cabinet in the technical room of the MRI on PC board D70 pins X73(signal) and X8(ground). A home-made cable
(TO1a) feeds the signal to the SyncBox scanner interface. The output of this box is connected by coax BNS (TO1b) to the input of the SyncBox. The
cable TO1c is delivered by BrainAmp. It is a short cable with on both sides a HD 15 pin connector (male).

<y TOlc -
S]] : :
L -— sRAN@ision
3 SYNCBOX § GPA cabinet
T22 * H 118, : D70 board

T04a+b <

Description
Output of the ScanTriggerBox is fed to R-BTSI input 1 and to fORP 932 interface. A BNC T-piece splits the output signal of the ScanTriggerBox. A

BNC coax cable (female) is connected with BNC input connector on the front of the R-BTSI. The connection to the fORP is made by a coax cable
assemble with a BNC mal connector on one side and a SMB connector (female).
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TO5 (2

Description

Cable assembly with on both ends 36 pin MDR connector (male). The AUX output contains both the TTL and serial output signals of the fORP.
The manufacturer of fORP (CurrentDesign) delivers different cables for using the serial output and TTL output. To make use of the original
manufacturer cables and have both output signals available at the same time (not swapping cables) a small interface board is used.

3 Interface board

‘ [@ > (part of BTSI’s)

T19

TO7 =

Description

The 8 outputs of the S-BTSI are used to send codes (for logging) to SMI eyetracker and BrainAmp ExG\EEG. Both devices has an I/O board with 16
lines. Hence besides logging the code 8 other input lines are also available. Via a so-called DuoBTSI interface board one can select which
input/output lines of the two BTSI’s will also be logged. Via TO7 these lines are sent to the BrainAmp ExG\EEG USB adapter. This is a home-made
cable with on the DualBTSl-interface side a D25 connector (male) and on the BrainAmp USB adapter (TRIGGER—input) a HD 36 pin connector.

DualBTSl interface
(part of BTSI’s)
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TO8 (2

Description

The eight outputs of the S-BTSI are used to send codes (for logging) to SMI eyetracker and BrainAmp ExG\EEG. Both devices have an I/O board
with 16 input lines. Hence beside the lines used for the code eight other input lines are available. Via a so-called DuoBTSI interface board one
can select which input/output lines of the two BTSI’s will also be logged. Via TO8 these lines are sent to the SMI eyetracker PC. This cable
assembly has a D25 connector (female) on both ends. On the external connector of the I/O board of the SMI eyetracker PC only 8 inputs pins are
available. The other 8 pins are available on an internal connector. To make use of all 16 input lines a home-made adapter box is used. The D25
connector of the assemble cable is connected to the input of this box.

DualBTSl interface
(part of BTSI’s) . X
—> AdapterBox

TOO9 (2

Description
The scantrigger of the MRI-system is generated at the output U2 of D90 board which is a piggy-back board on D67 in the GPA cabinet (technical
room). This optical signal is led via an optical fiber directly to the optical input of our home-made ScanTriggerbox by a non-latching VL connector.

GPA cabinet

GSSU D90 . ——————
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T10 o

Description
Current Design optical fiber bundle consist of 12 optical fibers shielded by a flexible plastic tube. It connects the fORP 932 interface with a
handheld device.

T11

Description
Optical cable assembly with two fibers. It is used to control devices in the ShockerBox by one of the four optical outputs of the R-BTSI. On both
ends a VL (non-latching) connector is used.

09000900
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T12 o

Description
Duplex optical fiber cable to connect the BrainAmp ExG/EEG (inside the scanner room) with the BrainAmp USB adapter. The rigid fiber has on

both ends VL duplex latching connectors.
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T13abc 6

Description

With this optical USB extension cable a Human Interface Device inside the scanner room can be connected to the Stimulus PC with perfect
electrical galvanic isolation and without any magneto-electrical interference. For the uplink it makes use of the USB controller power. For the

downlink a 5V power adapter _ is used.

T13c
T13b

For example
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T14/T15/T21/T22 o

Description
The inputs and outputs of BTSI are controlled by the Stimulus PC via a RS232 cable. For this purpose the Stimulus PC is equipped with an

additional 4-port Universal PCl serial board labeled P1/P2/P3/P4 respectively defined as COM2/COM3/COM4/COMS5 and respectively connected
with T14/T15/T21/T22.

OO000900
29999809 °

Description

Original Current Design RS232 cable assembly connects the serial output of the interface board with COM 1 of the Stimulus PC.

Assembly consist of a MDR connector 36 pins which is connected to the interface board and a D9 connector (female) which is connected to the
COM1 of the Stimulus PC.

. X IS
Interface board pﬁa ‘

05 (part of BTSI’s)

T19
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T17 o

Description
USB cable with A connector and B connector to connect the BrainAmp USB adapter to EEG PC

T18ab 6

Description

Besides the serial and TLL outputs, the fORP 932 interface can also communicated via USB. In that case the fORP acts like an HID keyboard.
The USB cable assembly has on one end a mini USB and on the other end a USB A connector. Via the patch panel the USB cable can be
connected to Stimulus PC or laptop.

T18a

Stimulus PC
T18b Laptop
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T19 o

Description
Original Current Design TTL cable assembly connects the TTL output of the interface board with input connector of S-BTSI.

Assembly consist of a MDR connector 36 pins which is connected to the interface board and a D25 connector (female) which is connected to the
input of the S_BTSI.

Interface board ' 99000000
s (part of BTSI's) 000009 9'{? :
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T20

Description

Original LTP cable connects output of S_BTSI (female D25 connector) via a gender converter (male to male) to the parallel port of Eyelink (female
D25 connector). Via this cable a 8-bits code send by the stimulus PC can be logged by the Eyelink eyetracker.



T21

Description
USB cable with A connector and B connector to connect the BrainAmp SyncBox to EEG PC.
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