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Introduction

The BBTK v3 software is virtually identical to the v2 and so the manual for the BBTK v2
remains relevant until it is updated.

The new v3 hardware may look slightly different but functionality remains largely the same
with a couple of additions or changes, e.g. the BBTK v3 uses a new design of Opto
Sensors.

This addendum outlines the major changes which include the use of a new Virtual
Communications Port chip for the interface between the BBTK v3 and your PC together
with the new Opto sensors and how to set their sensitivity for optimally detecting visual
events on screen.

Installing the FTDI VCOM Drivers and Checking Which COM
Port the BBTK v3 is Installed on

Installing VCOM Drivers

Before you can use the BBTK v3 you need to make sure that you have installed the Virtual
COM port (VCP) drivers that cause the USB device to appear as an additional COM port
available to the PC.

Before connecting and powering on the BBTK v3 for the first time you should ensure that
you are logged on to the local PC with Administrator rights.

If you are connected to the Internet the first time you power on the BBTK v3 and connect it
to a USB port Windows should attempt to download and install the drivers automatically.

Should you not be connected to the Internet or if this does not happen you can find a copy
of the drivers on the BBTK v3 distribution media under the Drivers folder.

Alternatively you can download the latest Future Technology Devices International
VCOM drivers from:

https://ftdichip.com/drivers/vcp-drivers/

FTDI are the makers of the interface chip we use to connect the BBTK v3 to your PC.

If the drivers are not automatically installed you should follow the installation instructions
provided by FTDI on the link below after choosing the most appropriate drivers from your
Operating System:

https://ftdichip.com/document/installation-quides/

Unless the drivers have been automatically installed or you have installed them manually
you will not have access to a VCOM port and you will not be able to communicate with the
BBTK v3.
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Checking Which VCOM Port the BBTK v3 is Connected to
To use the BBTK v3 you will need to tell it which VCOM port it is connected to. Once the

drivers are installed, the BBTK v3 is connected and powered on you will need to open the
Computer Management console in Windows.

You can do this in multiple ways, e.g.

Press the Windows Key & X together, release and then press G

Or

Press the Windows Key and R and type compmgmt.msc into the Open text box and then
click on OK.

Once the Computer Management console appears expand the Ports (COM & LPT) section
so that you can see all Communications Ports as shown below:

A Computer Management qb = = O X

File Action View Help

o 1 = 1S

g Computer Management (Local| | v A g Actions
v ]j’j System Tools » 0y Audio inputs and outputs Device Manager .
> @ Task Scheduler 3 E Batteries g
> §2] Event Viewer > @ Cameras More Actions L
» | Shared Folders > [ Computer
> ¥ Local Users and Groups » wm Disk drives
> i%‘}:ﬂ] Perfermance » &g Display adaptors
A Device Manager > B Firmware
v =5 Storage > ) Human Interface Devices
=7 Disk Management » =y |DE ATASATAPI controllers
» _-: Services and Applications » 2 Keyboards
» m Mice and other pointing devices
» [ Menitors
) @ Metwork adapters ‘—’_’/
v Ports (COM &LPT)

ﬁ' Communications Port (COMT)
= Print queues
= Printers
[} Processors
B Security devices
!t Software compenents
| Software devices
I Sound, video and game controllers
S Storage controllers
i3 System devices
i Universal Serial Bus controllers
> ' Universal Serial Bus devices

WOW W W W W W W W W

Ideally you should do this with your BBTK v3 powered off so that you can identify the
VCOM port it is on when you switch it on.

In the example above there is already a COM port , COM 1.

If you switched your BBTK v3 on you should see the COM port it is on appear in the list,
e.g.
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A Computer Management qb = = O X
File Action View Help
e | 2HE HR & =
A Computer Management (Local | v & i9 Actions
21 -
~ [} System Tools » J_q AUdID-IﬂpUtS and outputs T — .
> @ Task Scheduler 3 @ Batteries
> §2] Event Viewer > @ Cameras More Actions L
» | Shared Folders > [ Computer
> ¥ Local Users and Groups » wm Disk drives
> IZ?'E'::II Perfermance » &g Display adaptors
4 Device Manager > B Firmware
v =5 Storage > ) Human Interface Devices
=g Disk Management » =y |DE ATASATAPI controllers

> 4 Services and Applications

@ Mice and other pointing devices
[ Moenitors
@ Network adapters
§ Ports (COM & LPT)
ﬁ Communications Port (COMT)
i USB Serial Port (COM3) <aff—
= Print queues
‘= Printers
[ Processors
7 Security devices
!* Software compenents
| Software devices

& v owow

iy Sound, video and game controllers
G Storage controllers

i3 System devices

i Universal Serial Bus controllers

i Universal Serial Bus devices

WOW W W W W W W W W W

As can be seen above a USB Serial Port (COM3) has appeared when the BBTK v3 is
powered on and connected by USB.

Hence you know that your BBTK v3 is connected to COM3.

All that remains is for you to tell the BBTK v3 software that you are connected to it via
COM 3. To do this install the BBTK v3 software onto the Windows PC you wish to host the

BBTK v3 on.

As with installing the VCOM drivers you should do this when logged into the local PC with

Administrator rights.

Once the BBTK v3 software is installed and you run it for the first time you will be
prompted to choose a VCOM port.
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File  Help

Cument sensor sensitivity values

ol

The Sensor Sensitivity Manager (SSM) lets you set the activation point for BBTK
microphones, sounders and opto-detectors. The S5M helps you ensure that your
sensors are set optimally for this session. For sounders sensitivity sets the volume.

To adjust a specific sensor click the Adjust Sensitivity toolbar button and then
use the knob on the BBTK to select the specific sensor and set the sensitivity
value. Digital values range between 0 and 127. Factory default sensitivity is set at

Once vou are haoov with your sensitivity click "Done”. This applies the sensitivity

3 BBTKis powered on or until it is reset. These sensitivity
th the Real Time Log file so you can recall them laterto
same sensitivity.

ensitivity values from the RTL file cumently loaded click
set the BETK to its default sensitivity settings click "Use

...!,, sensitivity values

Mic 1/APT L Mic 2/APT R Sounder 1 Sounder 2 Opto 1 Opto 2 Opto 3 Opto 4
130 - 130 - 130 4 130 4 130 - 130 - 130 - 130 -
‘gf.: -gf.: ‘gf.: ‘gf.: ‘2:.: ‘2:.: ‘2:.: ‘2:.:
1103 110 3 1103 110 3 1103 1103 110 110 3 Eloc 0
100 2 100 2 100 2 100 - ann | 1nn ann |l 10
h — an ] — Serial Port Error =
. _: b :: b :: 5 Your BETK hardware is configured to use COMS3, This serial
U U U U port does not appear to exist on your computer. Please
en en e en ensure you have selected the correct serial port in Options.
=] =] =] | Until you connect a BETK device you will not be able to collect
50 50 B0 — 50 any timing data.
g:.: 0:.: 3_:.: g:.:
20 20 20 20 o 1 “ ey
10 10 10- 10- 10 10 10 10- LG LE
0- 0- 0- 0] oJ- o] o] oJ- 64
Mic 1/APT L
0 0 0 0 0 0 0 0 64

WARNING: f you adjust sensitivity but don't save values the next time you use the BETK you will need to alter them again.

Status: Ready

To choose the COM port click on OK and then on Cancel.

Your default sensor sensitivity values

Mic 2/AFT R
64

Mic 1/AFT L
64

IUse Factory Defaults

Sounder 2
G4

Opto 2
64

Sounder 1
G4

Opto 1
64

Sounder 2 Opto 2 Opto 4
64 64 64

Sounder 1 Opto 1 Opto 3
64 64 64

Cpto 4

COpto 3
64

Next choose Startup Options... from the Tools menu.

[ Cancel Dsl[ Done

Release Candidate 1
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File  Edit View  Self-Validate Timestamp  Self-Certify | Tools | Window  Help
D ;,-:f H H :": e \%J-_ c -" Input Line Check F2
r h ] =
-] Raw Line Change Data A Output Line Check F3
e - Robotic Key Actuator Calibration F11
=+ [ | ow — . T = g i
T EEET TN o— = = 2% 4 E
== = = = T = R = = '-"‘\: - ‘\':r "l
ggegganaa-iE 2Ly Automatically Set Opto Sensitivity (ASOS) ~ Ctrl+F9
=
1
L_j Sensor Check Utility Fa
[
TI I Sensor Sensitivity Manager (55M) F10
- -
‘ CRT Refresh Correction (Blocking) »
=
"'JE Microphone/APT L&R Smoothing 3
. ]
*-"' Format BETK Memaory Ctrl+F
£mo 1agnostic Chec
e- BETE M ry Diag ic Check
| Flush USB Buffer
LJ
‘ I } Reset BETK
—
[== I = T S| =
= === x=x k38843 5 g £y ampOptons.
@ @ @ @ o @ @ @ @ @ o @ o 5 [
________ i i L
= ==K F~H .
Lol Ll Ll el Ll Ll Ll sl Ll Ll L '—‘ Current Operating Mode 3
1
ﬁ Elite Extensions 3
+]
DEBUG Ctrl+D

Drop down the combo box to choose the VCOM port you made a note of in the Computer
Management console.
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Startup Options = ? >
BETK Llines Lline labels DSC  DSCAR

CRT Refresh Comection (Blocking)

B optol B Opte? @ Optod @ Optod

Microphone Smoathing

B Mic 1/APTL @ Mic 2/APTR

USB/COM Port The BETK |s Hosted On

_ @ 115200 Check For BETK Rescan

COM1

Default BETK Startsphig

COM port

Mode \BBTK v2 Elte v

Apply

lUse Factory Defaults Cancel QK

You can check if the BBTK v3 is connected and functioning correctly by clicking on Check
for BBTK.

USBACOM Port The BETK s Hosted On

COM port |COI"-'13 v| @ 115200 [ Check For BETK %J Rescan
If the BBTK v3 is connected to the correct VCOM port you should see the LCD screen
show an about message and a dialog box will appear confirming you are connected.

'BETK Detected = x

|
0 A BETK w2 has been detected on USE/Serial Port: COM3,

To choose this BETK and port click on Apply to save as default,

Finally to save the setting you will need to click on OK & then Apply.
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| Startup Options = >

o Mew default options saved. !
Cancel Ok

Mate: You will need to restart the PC Software for these to
apply.

Close down the software and restart it to use the new COM port setting you chose.

When you restart the BBTK v3 software the Sensor Sensitivity Manager (SSM) will start,
connect to the BBTK and retrieve the current sensor sensitivity values.

i1l Sensor Sensitivity Manager (S5M) = ? X
File  Help
-~ -l
el
Current sensor sensitivity values The Sensor Sensitivity Manager (SSM) lets you set the activation point for BETK
Mic 1/APT L Mic 2ZAPTR  Sounder 1 Sounder 2 Opto 1 Opto 2 Opto 3 Opto 4 microphones, sounders and opto-detectors. The S5M helps you ensure that your

sensors are set optimally for this session. For sounders sensitivity sets the volume.

To adjust a specific sensor click the Adjust Sensitivity toolbar button and then
use the knob on the BBTK to select the specific sensor and set the sensitivity

120 - 120 - 120 - 120 n 7 7 7 value. Digital values range between 0 and 127, Factory default sensitivity is set at
d d d 1 1 J J J 64, or 50%.
J J J ] ] d J J Once you are happy with your sensitivity click "Done”. This applies the sensitivity
. . . ] ] ] ] ] values for the time the BETK is powered on or until it is reset. These sensitivity
90 - 90 - 50— 90— 90— 90— 90 - 90 - values will be saved with the Real Time Log file so you can recall them laterto
an ] an ] an | | | on ] on ] on ] set your sensors to the same sensitivity.
70 70 - _ - . - . = = = If you wish to use the sensitivity values from the RTL file cumently loaded click
o o o aa aa a a a "RTL Sensitivity" or to set the BETK to its default sensitivity settings click "Use
60 60 60 60 60 60 60 60 - Factory Defaults”.
50 50 50— 50 50 50 50 50 Press F1 for help.
2 d 20 d 20 d 2 ] 20 ] 20 d 2 d 20 J Your default sensor sensttivity values
10 10 10 | | 10 1] 1] Mic 2/APT R Sounder 2 Opto 2 Opto 4
d d d 1 1 J J J 64 64 64 64
Mic 1/APT L Sounder 1 Opto 1 QOpto 3
64 64 64 64 64 64 64 64 64 64 64 64
WARNING: I you adjust sensitivity but don't save values the next time you use the BBTK you will need to alter them again. Use Factory Defaults Cancel

Status: Ready

You have now successfully connected your BBTK v3 to your POC and are now ready to
make use of it.
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Using the New Design Opto-Detectors

Automatically Set Opto Sensitivity (ASOS)

The new ASOS module helps you automatically set the range over which the Optos
operate and at which point they activate when an Opto Marker changes from black to
white. The goal is to consistently detect an Opto marker as rapidly as possible on any
device.

If you are using a Windows PC to run your experiment you can install a second copy of the
BBTK v3 software on that PC. This lets you run the ASOS module and calibrate the Opto

Sensors using on that screen when using a separate Host PC to run the BBTK v3
software.

Alternatively if you are using another display device/tablet/phone you can run the ASOS
Module on the PC Hosting the BBTK v3 and be guided through the process of calibrating
each Opto.

Walkthrough of Calibrating Opto Sensitivity

You can get a feel for setting the Opto sensitivity by initially setting them for the PC you
are hosting the BBTK v3 on.

1. Start the ASOS utility by clicking on the toolbar icon or using the dropdown Tools menu.

5 The Black Box ToolKit v3
File Edit View Self-Validate Timestamp  Self-Certify Tools Window  Help

oHN o =2 52RO P Euil

Automatically Adjust Opto Sensitivity (CTRL+F3) |

Elapsed uS Active uS Elapsed mS Active mS

Keypad 4
Sounder
Sounder 1

Release Candidate 1 Copyright © 2003 - 2023 The Black Box ToolKit Ltd. All rights reserved.



Page 10 of 18 The Black Box ToolKit v3

2. Once the ASOS module opens position the Opto using the bungee cord over the Opto
patch within the bounding square as shown.

3. To automatically set the sensitivity on the screen you are hosting the BBTK v3 on, click
on the “Adjust To This Screen” button.

E Automatically Set Opto Sensitivity (ASOS) = ? *

The Automatically Set Opto Sensitivity (AS05) module lets you set
the activation point for BETK opto-detectors. ASOS helps you
lensure that your sensor sensitivity is set optimally.

To adjust a specific sensor you will need two patches/squares.
(One black and one white. Set your display to the brightness and
contrast you wish to use in your experiment and then click on the
“Adjust” button. You will be prompted to positon the optos. The
BBTK will then attempt to find the average poirt at which a white
opto block indicates the onset of a visual stimulus.

To test an opto once set click on the opto box to tum the area
under the opto white to ensure it triggers. Click a second time to
tum it black to make sure it tums off. Altematively go from black to
white on your remote display/tablet/phone.

If you wish to save a sensitivity value as a power on default click
on the optos “Save As Default™ button otherwise values will only
be used for this session.

(Once you are happy with your sensitivity values click "Done”.
This applies these sensitivity values for the time the BETK is
powered on or until it is reset, i.e. this session.

To restore the BETK to its default sensitivity settings click "Use
Factory Defaults”.

Press F1for help.

White
trigg igge o iggers ( Your startup default sensor sensitivity values

Opto 1 Optc pto 3 Opto 4

Save As Default Save As Default Save As Default Save As Default m m m m Use Your Defaults
I you adjust sensitivity values but don't Save them the next time you use the BBTK you will need to alter them again. Use Factory Defauts

Status: Ready
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Automatically Set Opto Sensitivity (ASOS) = >

To automatically set the opto sensitivity using this display
device place the opto on the patch/square above,

[ ok h'l

Automatically Set Opto Sensitivity (ASOS) = >

Please ensure that brightness and contrast are set correctly
on your device,

Have you placed the opto over the patch/square?

| s I: | Mo Cancel

E Automatically Set Opto Sensitivity (ASOS)

Opto1 e Opto?2

Current Cument Current

sensitivity sensitivity sensitivi

Automatic : Automatic

sensitivity sensitivity sensitivit

Black Black Black

triggers Opto triggers Opto triggers |

White White White

triggers Opto triggers Opto triggers |

WARNING: f you adjust sensitivity values but don't Save them the next time y

Status: Ready

4. You will then be
prompted to place the Opto
over the patch/square
shown in the photo.

4. You should ensure that
you have already adjusted
your monitor to the
brightness and contrast
levels you wish to use in
your experiment.

Click on “Yes” when you are
ready to begin.

5. ASOS will begin by
working out where the black
levels should be set by
displaying a black patch.

Once set the virtual LED wiill
iluminate and a black value
will be shown.
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E Automatically Set Opto Sensitivity (ASOS)

Current
sensitivity

Automatic
sensitivity

Black

triggers Opto

White

triggers 0 pto

Curmrent
sensitivity
Automatic
sensitivity
Black
triggers Opto
White
triggers 0 pto

Current
sensitiv
Automa
sensitivi
Black

triggers
White

triggers

WARNING:  you adjust sensitivity values but don't Save them the next time

Status: Ready

Automatically Set Opto Sensitivity [(ASOS)

Your opro sensitivity has now been set,

If wou wish to use it as the default at power on, click on Save

As Default,

':&

oK . |

6. Next a white patch will be
shown and the sensitivity
will be increased until the
white Opto Marker is
detected.

When the white level has
been set the virtual LED will
illuminate and a white value
will be shown.

7. Once ASOS has
established black and white
levels on your display
device a message box will
appear.

Copyright © 2003 - 2023 The Black Box ToolKit Ltd. All rights reserved.
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8. In the “Current sensitivity”
box the actual sensitivity will
be displayed.

E Automatically Set Opto Sen

If you wish to save the Opto
value click on “Save As
Default”.

If you save the sensitivity
this will be the default for
that Opto each time the
BBTK v3 is powered on.

Curment
sensitivity

Automatic
sensitivity

Black
triggers Opto

White
triggers 0 pto

Save As Default *

WARNING: f you adjust sensitivi

Status: Ready

9. Once saved a message

Automatically Set Opto Sensitivity [AFS5) et - .
box will confirm.

0 5et and saved Opto 1 sensitivity: 116

[ ok h'l

10. The BBTK v3 will then
Press F1for help. confirm by showing what
was set and saved as a
default.

‘four startup default sensor sensitivity values

[:]Fltl:l 1 |:||:| o? [:]Fl‘tl:l 3 [:]FI o4

As Default m m m lse Your Defaults
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Setting the sensitivity on a remote display device/tablet/phone

If you are using a second remote PC or other display device/tablet/phone you will need to
set the sensitivity tailored to that screen.

In this example we will walkthrough setting the Opto sensitivity using an iPad.

Before you begin you will need a pure black and white patch/square to display on your
device to mimic an Opto Marker in your experiment.

You can search for: “black white checkerboard” to find one or visit Wikipedia using a web
browser.

https://en.wikipedia.org/wiki/Check %28pattern%29#/media/File:Checkerboard pattern.sv
[¢]

1. Before you begin place
the Opto over a black patch
on the device you wish to
calibrate.

Copyright © 2003 - 2023 The Black Box ToolKit Ltd. All rights reserved. Release Candidate 1
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2. Once you are happy with
your placement click on the
“Adj. To Remote Screen”
button.

E Automatically Set Opto Sen

Adjust
Tao This
Screen

Current
sensitivity
Automatic
sensitivity
Black
triggers Opto
White
triggers |:||:|t|:|

Save As Default

WARNING: f you adjust sensitivi

Status: Ready
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Automatically Set Opto Sensitivity (ASOS) = et

To be able to automatically set the opto sensitivity using a
remote display device/tablet/phone screen you will need to

prepare two patches/squares:
1 % BLACK
1% WHITE
When prompted place the opto on the black patch/square.

Once the sensitivity has been set for black you will then need
to place the opto on a white patch/square.

| ok | |
Automatically Set Opto Sensitivity (AS05): BLACK = >

Place the opto on the remote display device/tablet/phone
over a BLACK patch/square,

Please ensure that brightness and contrast are set correctly
on your device.

Have you placed the opto over a BLACK patch/square?

Cancel

l s I: l Mo

=

—

Opto1 e Opto 2 Opto 3 Opto 4

= b4

Automatically Set Opto Sensitivity (AS0S): WHITE

Place the opto on the remote display device/tablet/phone
over a WHITE patch/square,

Please ensure that brightness and contrast are set correctly
on your device,

Have you placed the opto over a WHITE patch/square?

Cancel

-||r| (= .||r|i| hﬂE‘
triggers Opto trigy )

Status: Ready

3. You will be reminded that
you will need a black and a
white patch on your devices
screen in order to set each
Optos sensitivity.

4. When prompted ensure
that your Opto is placed
over a black patch and then
click on Yes.

5. Once the black levels are
set you will be prompted to
move the Opto on to a white
patch/square.
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5. In the “Current sensitivity

Opto1 =« Opto2 =+« Opto3 +« Opto4 box the actual sensitivity will
be displayed.

If you wish to save the Opto
value click on “Save As
Default”.

If you save the sensitivity
Your opro sensitivity has now been set, thiS Wi" be the defaUIt for
o If you wish to use it as the default at power on, click on Save s that Opto eaCh time the

As Default.

futo BBTK v3 is powered on.
:

Status: Ready
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Automatically Set Opto Sensitivity (AF2S) X 6. Once saved a message

box will confirm.
o 5et and saved Opto 1 sensitivity: 116

[ GKI:I

7. The BBTK v3 will then
confirm by showing what
was set and saved as a
default.

Press F1for help.

|"'T"|:|ur startup default sensor sensitivity values

[:]Fltl:l 1 |:||:| o? [:]Fl‘tl:l 3 [:]FI o4

As Default m m m lse Your Defaults

The next time the BBTK is powered on these values will be used.

If you do not save the Opto, or other sensitivity values, they will only apply to your current
session or until the BBTK v3 is reset or powered off.

Remember that these Opto sensitivity values only apply to the device screen which you
have calibrated them to and are not a global setting for all displays.

If you use a new display device, or change the brightness or contrast, you should consider
rerunning the ASOS module again.
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