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Introduction

ProLog creates BrainVoyager (Brain Innovation) stimulation protocol files (*.prt) out of Presentation
(Neurobs) log files (*.log). ProLog recognizes Sound, Picture, Video and Response events, and does
not require the log files to be adjusted beforehand. The resolution of the resulting protocol files is in
milliseconds.



Manual protocol creation

Creating protocols manually is the most accurate way and will result in a ready-to-use protocol file,
but this method is the most time-consuming as well. In case the Presentation log file has no correct
duration parameter, using the manual function is inevitable.

This procedure requires a so-called protocol template that has to be created in BrainVoyager. This
template contains the conditions used in the experiment, and allows the user to decide what events
belong to what condition.

Step 1 - Creating and reading BrainVoyager Template Protocol

In order to let ProLog create a protocol as accurately as possible, it needs to know what conditions
your experiment used, as well as the color each condition will get in the stimulation protocol.
Therefore, a template protocol file needs to be created in BrainVoyager first. In BrainVoyager, open
the Stimulation Protocol window through Analysis — Stimulation Protocol...

&3 Stimulation Protocol - OK

Experiment name: | untitled Shaw Plak

Condition lisk

Mo context
B Categories
B Fersons Ingert

Preperson ISI

Faces
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Delete
Edit Mame
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MrOFTimePoinks: |1

Load .PRT... ] [Save PRT... Apply Ciptions [ Close

Create a Stimulation Protocol with the conditions you have, and give them the colors you want. All
the other settings can be ignored. Then, save your .prt file to Template.prt.



Go back to ProLog, click Browse... in the ‘BrainVoyager protocol template’ section, and select the

Template.prt file. Click Read to open it and list the conditions in the Conditions box, as can be seen

below.
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Step 2 - Reading Presentation log files

In ProLog, select a Presentation log file by clicking Browse... in the ‘Presentation logfile’ section. After

selecting a file, click Read to load all the events into the Events box.
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As can be seen in the picture above, the Events box lists the event type, the name of the event and

the time of occurrence in 10000 ms ' accurately. Note that the time has been corrected to the first

pulse; the onset time of the first pulse found in the log file now counts as Oms.




Step 3 - Linking events to conditions

Certain events belong to certain conditions. In order to get things in the right place in the protocol,

events need to be linked to the corresponding conditions. To select an event, click on it in the Events

box. You can select multiple events at once by clicking on one event and then drag up or down, or

you can click one event, and then select more events while holding the ctrl button. After selecting

the events, now select the corresponding condition in the Condition box.

It is recommended to use the event duration and TR computed from the log file, by checking both

boxes. In case the duration parameter is not available, the event duration of the selected events has

to be provided manually (see chapter Editing duration parameter).
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The advanced options button offers additional timing options, such as the number of volumes that
where skipped during the FMR creation process. Furthermore, since ProLog corrects all events found
in the log file to the first pulse found in the log on default, it is possible to use a customized starting
point value.

Advanced Options ]

Timing opkions
Wolumes deleted during FMR creation:

2

Ise customized starking point walue (Firsk pulse) -~ Correct raw value

1] s ’ Ise selected event ]
D Add/subkract TR

Select an event in the event listbox and click the Use selected event button to copy the corresponding
onset time to the starting value box. To use the onset of a pulse prior or after the selected event, you
can add or subtract one or more TR’s.

In case the desired value is copied directly from the logfile and pasted into the value box, use the
correct raw value option to correct the copied value to ms resolution, and to the first pulse. Note
that this correction is not required when using the Use selected event option, as the value has
already been corrected.

Note that these advanced options are only applicable to manual protocol creation.



Now, click the Link button.

The Log window now shows you the conditions you have, the events per condition so far and the first
event that we linked, from start to end in ms. ProLog has corrected the time points for the volumes
deleted (Volumes * TR) and has taken the stimulus length into account as can be seen in the picture
below. In case this computation results in a negative value, it will get corrected to 0 ms.

The Event box now shows us which events have been linked so far, and marked those events with
‘-linked item-‘. Obviously, these events cannot be linked to other conditions anymore.
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As can be seen, ProLog handles the previously selected events as belonging to one single block; thus
resulting in just one time interval. In case you want every selected item to be treated as a single
event, check the ‘Event-related design’ box. ProLog will create separate time intervals for each

selected event, as can be seen below.
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In case you make a mistake during the linking process, you can ‘un-link’ the last condition and events
by clicking the ‘Undo last link’ button. This process can be repeated until you are back at the starting
point, as ProLog keeps track of all the links you make.
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Step 4 - Creating final Protocol file

When all the useable events have been linked to conditions, choose a filename and location for your
protocol in the ‘Resulting protocol file’ section. Click the Create protocol button. The BrainVoyager
protocol file (*.prt) is created using the information from the template file, and saved to disk. Check
whether the result is acceptable by opening the protocol file in BrainVoyager, and check the Time
Course Plot.

@3 Time Course Plot [Stimulation Protocol]

80 100 120 140 160 180 200 220 240 260 280 300 320 340

Time course segmentation

Show grid [ clear | [addTorer |

[#] shaw protocol [ Redraw ]I Quik I

Sizer |10

-
i
-
b3

Cffset: |0
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Editing duration parameter

The duration parameter represents the duration of a particular event, and is crucial information for

ProlLog to create an accurate protocol. In general, the duration is included in the logfile, but this is

not always the case.

In case no parameter is available, ProLog offers two options. First, you can provide the duration of a

selected event by editing the corresponding Event duration (ms) field before linking that event to a

condition. Second, you can use the Edit duration parameter function, found under options.

When loading a logfile without a valid duration parameter, ProLog will ask you whether you want to

add a value manually.

P

Warning

x|

-,

!

E Mo walid duration parameter available! Do you wank to add the duration salue manuallyy

After clicking yes, the following window is invoked:

-

Edit duration parameter

Ewvent vpes

Pickure Fixation
Sound s270_1000
Sound s250_1000
Sound s290_1000
Sound s0_2000
Sound s340_2000
Sound s20_2000
Sound s30_1000
Sound s70_1000
Sound s110_1000
Sound s180_2000
Sound s160_2000
Sound s200_2000

Pickure welcome e

Sound s90_Z000 v

Duration walue {ms)

[ werify duration parameter

The left field lists all the event types that appeared in the file. After having selected an event type,

the right field shows the current duration value of that event type; in case of no duration parameter,

this value is set to 0 ms. You can now adjust the duration, and click Edit value when done.
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Edit duration parameter

Ewent bypes Duration walue {ms)

Pickure welcome
Picture Fixation
Sound s270_1000
Sound s250_1000
Sound s290_1000 m
Sound s0_2000 k|

Sound s340_2000 [ J
Sounds?0_zooo | |BEREERERAEEAEE
Sound s90_1000
Sound s70_1000
Sound 1101000
Sound s130_2000
Sound s160_2000

Sound s200_2000 -
Sound s90_2000 lhsall

2500

[*]

[ werify duration parameter

In our example, all Sound s270_1000 events now have duration of 2500 ms. After having modified all
desired events, make sure that the Verify duration parameter box is ticked. ProLog will now handle
all event duration as if they were read directly from the file.
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Using inter-stimulus intervals as predictors in your protocol

Certain experimental designs require the inter-stimulus intervals to be taken into account. To be able
to use the intervals between conditions as events, click the ‘Use inter-stimulus intervals’ checkbox.
The events-box now shows the intervals between two successive events, coded with *interval*.
These intervals can be treated as regular events.

4 ProLog2.4 =)o
File Options Help
Presentation log file Log
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Two remarks have to be made. First, the interval events are not covered by the Automatic protocol
creation process.

Second, the ISl starting point in time and its duration are computed based on the preceding event’s
end point, and the next event’s starting point in time (see figure). It is therefore crucial for ProLog to
know the exact duration of each event.
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In most cases, the duration of an event is represented in the presentation log file, and with the ‘Use
event duration from file’-checkbox ticked, the resulting ISI’s are as accurate as possible. In the case of
no duration parameter in the log file, however, the event duration will be based on the value
provided in the ‘Event duration’ box and will likely be inaccurate at some points. ProLog will give a
warning in case you load a log file with no duration parameter.
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Automatic protocol creation

Instead of linking events to conditions manually, ProLog can create conditions automatically and

assign events to them. This procedure is fast, but probably will require you to do some condition

renaming / merging afterwards. You can use the implemented merging function for these steps.

Step 1 - Automatic protocol creation

Open a Presentation log file, and click the Auto-button. The automatic protocol creation window will

appear.

File ©Options Help

Presentation log file

Browse, ., l ’ Read

i JobtProLog2iProlog2,0-21_6 ITMoos-Localizer_triall _moos.log

P

Automatic protocol creation

Method

Event duration {ms) TR (ms)

1000

Ilse TR From file

[ ] uUse event duration from File

Yolumes deleted

Include response events

Response duration (ms)

10

(%) Create separate conditions for each event
(") Create and sort identical events per condition

(") Create algorithm-based conditions

Condition prefix

2 Condition

Procedure

This procedure automatically
creates separate conditions For
each event.

Includefexcude events

se all events

G0 ‘ ‘ Zancel

ProLog has three different methods of automatic protocol creation: (1) creating separate conditions
for each event, (2) creating one condition per event type and then sorting all identical events to their
corresponding conditions and (3) creating conditions based on time intervals between events.
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In all cases, it is recommended to check the ‘Use duration from file’-checkbox in the automatic
protocol creation window, as it is very likely that the duration fluctuates between events. Using a
custom value for the duration parameter will result in a static event duration. In case the log file
contains no information about the duration of events, only a custom duration value can be used. In
this case, it is suggested to either create the protocol manually, or to run the procedure only on the
events that have equal durations.

Response events can be included in the protocol, by ticking the ‘Include Response events’ box, buta
few remarks have to be made. First, response events occur at variable time points, thereby
interfering with other events. For example, when event A starts at 1000ms and ends at 3000ms, a
response given at 1500ms will overlap with event A in the final protocol. One has to make sure that
all response events occur in a event-free time window. Second, response events lack a duration
parameter in the log file. Therefore, an arbitrary duration value has to be provided in order to create
a decent event in the resulting protocol. A value too high will increase the likelihood of overlap with
other events, so carefully consider this parameter.

Events can be included or excluded from the procedure if preferred, by unchecking the ‘Use all
events’ checkbox in the ‘include/exclude events’ section. Then, click the Select button to open the
Select events window.

L el

Select events

Event selection

Select all

Picture Fixation N
Picture Face_01 1
Picture job_1

Pickure nusic_1

Pickure sporks_1

Picture pet_1

Pickture living_1

Pickure city _1

Pickure car_1

Picture hobbies_1

Picture face_0z

Pickure car_2

Pickure rusic_2

Pickure living_2

Picture hobbies_2

Pickure city_2

Picture sports_2
Dirkiwa ich 2

] [ [ ] ) ) [ i e ) ) o o ) [ [

On default, all events are selected. But, for example, one might prefer to exclude the fixation event

or to run the procedure only on events of interest. After checking the preferred events, click Ok.
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Create separate conditions for each event

This procedure creates one condition for each event. The name of the condition on default is

‘Condition #, where # refers to the condition nr. The condition prefix can be modified and the colors

are generated automatically and at random (at default, only saturated colors are used. This setting

and others can be altered under Options — Settings in the main window). This procedure can include

responses in the protocol, but because response events have no duration parameter in the log file,
the duration has to provided in the ‘Response duration (ms)’ section. After setting all parameters,

click the GO button.
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If the result is satisfactory, either merge/change conditions by clicking the corresponding button (see

Merging conditions section),, or select a location for the resulting protocol file, and click the Create

protocol button. The protocol file is created and saved to disk.
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Sort identical events per condition

This method creates one condition per event type, i.e. all events called ‘Sound instrument_3’ are
sorted to a condition named ‘Sound instrument_3’. Response events can be included, and will be
sorted according to their name as well. After setting al parameters, click the GO button.
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Resulting protocol file

Erowse. .,
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Create protocol

If the result is acceptable, either merge/change conditions by clicking the corresponding button (see

Merging conditions section), or select a location for the resulting protocol file, and click the Create
protocol button. The protocol file is created and saved to disk.
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Create algorithm-based conditions

This option creates conditions based on the interval durations between events. The idea behind this
method is that events are more likely to belong to the same block when they occurred in a short time
window, when compared to the fixation periods between blocks. In other words, the inter-stimulus-
interval (ISI) is usually smaller between two events originating from a certain block or condition.
Response events are not included in this procedure, as their occurrence is subject dependent and
thus might create a biased distribution of conditions. This method is explicitly designed for block
designs, but can be used in event-related or mixed designs as well.

In the automatic protocol creation window, select the ‘Create algorithm-based conditions’ option,
and set all parameters as preferred. Clicking the GO button will evoke the Algorithm parameters

window.
e ™
Algorithm parameters
Sensitivity Resulting distribution
0-100 Picture fixation ~
Picture Face_01 Wl
S0 & -
Picture job_1
Conditions: 145 Picture music_1

Ficture sports_1

Check. Pickure pet_1

Picture living_1
Ficture city_1
Picture car_1

[ create blocks
Picture hobbies_1

]

Changing the sensitivity will change the distribution of the conditions. A lower sensitivity will

normally result in fewer conditions, as a higher sensitivity will disentangle the conditions more and
more, resulting in more solitary events. To check the new distribution, click the Check button. As can
be seen in the example below, changing the sensitivity to 15 resulted in 33 conditions instead of the
original 145. Note that events that have an ISI of 0 ms will stick together, regardless of the sensitivity
chosen.
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Algorithm parameters
Sensitiviky Resulting distribution
0-100 Picture living_4 A
Picture living_5 B |
23 E Picture living_&

Picture living_7
Picture living_a

Conditions: 33
onatens Picture Face_0O&

Ficture pet_2
Picture job_&
Picture living_&
Ficture car_g
Picture hobbies_&
Pickure city 8
Ficture sparts_&
Ficture music_g

Check,

[] create blocks
Picture ending

v

Check the ‘Create blocks’ checkbox in case you want the events to be processed as a block instead of

single events in the resulting condition. Click the GO button to proceed.

The chosen distribution is displayed in the Log section. Click the Create Protocol button to create the
protocol and save the result to disk.
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Merging conditions

After having created the conditions and corresponding events (especially after having used the
automatic function), it might be desirable to merge certain conditions together and/or renaming
them. In order to evoke the ‘Merge conditions’ window, click the corresponding button.

e o

Merge conditions

Conditions Properties

[ ]select al Condition name

iCondition 1 P

Condition 2 —

Condition 3 Colar

Condition 4
Caondition 5 Edit...
Condition &

Condition 7

Condition &

ondition 2

Condition 10

Condition 11

Condition 12

Condition 13

Condition 14

Condition 15

Condition 16

Condition 17

Condition 18 | Show event names

All conditions are listed in the conditions group. A condition can be inspected by selecting it; the

properties field will show relevant information.

Check the boxes of the conditions you would like to merge together. If desired, change the
name/color of the resulting condition, and click the ‘Merge selected’ button. The new condition will
appear at the end of the list.
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Merge conditions

Conditions Properties
[ select al Condition name

| Condition 1 Pictures|

| Condition 2 |

| Condition 3 Color
Condition ¢ 25500

| Condition S Elt

| Condition &

: Cﬂng!t!':'l'l 7 Events in condition: N
CDI‘Id!t!DI'I g Picture hobhies_1 B |
CDI'Id!t!DI'I E Pickure hobhies_2
CDI‘Id!t!DI'I 10 Pickure hobbies_3
CDnd!t!Dl'l 11 Pickure hobbies_4
CDI'Id!t!DI'I 1z Pickure hobhies_5
CDI‘Id!t!DI'I 13 Pickure hobbies_&

CDnd!t!Dl'l 14 Pickure hobbies_7
Condition 13 Pickure hobbies_s ol
Condition 16 e
Condition 17 o
Candition 18 Shaw event names

[ shaw log File ‘ Merge selected ‘ ‘ Done ‘

- Sy
Merge conditions
Conditions Properties
[ select al Condition name

Condition 17 Fictures
Condition 15 |
Condition 19 Coler
Condition 20 25500
Condition 21 =
Condition 22
CDng!t!Dl'l 23 Picture cat_hobbies N
CDI‘Id!t!DI'I 24 Picture hobhies_1 B |
CDI'Id!t!DI'I 25 Pickure hobhies_2
CDI‘Id!t!DI'I 26 Pickure hobbies_3
CDnd!t!Dl'l 27 Pickure hobbies_4
CDI'Id!t!DI'I 23 Pickure hobhies_5
CDI‘Id!t!DI'I 29 Pickure hobbies_&
CDnd!t!Dl'l 30 Pickure hobbies_7
Condition 31 Pickure hobbies_s el
Condition 32 e
Condition 33 o
Pictures Shaw event names

Clstowiog e

25



If you just want to change the name and/or color of a particular condition, select it, change the name

and color, and click the ‘Modify’-button. The modified condition will also appear at the end of the

condition list.

-

Merge conditions

=,

Conditions

[ ]select al

Condition 4
Condition 9
Condition 10
Condition 11
Condition 12
Condition 13
Condition 14
Condition 15
Condition 16
Condition 17
Condition 15
Condition 19
Condition 20
Condition 21
Condition 22
| Condition 23
Condition 24
Condition 25

e ALl A

[ ]3how lag File

Properties
Condition name
ra Spart

Colar

E'vent inkervals in this
condition:
437997 441000

Events in conditian:
Pickure cat_sparts

el Show event names

Maodify condition

Done

During the merging process, it might be helpful to see what event started at what time point, and
vice versa. Clicking the ‘Show log file’ checkbox will allow you to browse through all the original

events, in order to see the relevant information.
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Merge conditions

Conditions

[ ]5elect al

Condition ¢

Condition 9

Condition 10
Condition 11
Condition 12
Condition 13
Condition 14
Condition 15
Condition 16

iCondition 17

Condition 15
Condition 19
Condition 20
Condition 21
Condition 22
| Condition 23
Condition 24
Condition 25

e ditio - S

Properties

Condition name

Condition 17

Colar

Event inkervals in this
condition:
317999 321000

E'vents in condition:
Pickure Face_05

Show event names

Show log file Modify condition ‘ Cone
Loqg File
Event name |Time (prtl |Durati|:|n |4‘\
Picture job_3 124009 1017
Ficture cak_pet 198015 3001
Pickure pet_1 210003 1017
Ficture pet_z2 212004 1017
Ficture pet_3 2140035 1017
Pickure pet_4 216006 107 [t
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Remarks

ProlLog is still in its testing phase; it is therefore not unlikely that you will encounter unexpected
errors, bugs or crashes. In that case, don’t hesitate to write me an email and attach the log file that

was being processed at the time of the error.

If you have any questions, suggestions or remarks, please send an email to:

Job.vandenhurk (at) MAASTRICHTUNIVERSITY (dot) nl

28



Known issues

Version 2.x

- Only when run in Windows Vista: The progressbar never seems to get past 50-70%. This
problem is caused by Windows, and does not affect the functionality of the program.
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Version

ProLog

Version 2.0.1

- Release

Version 2.1.1
- Updated the program window to XP/Vista view

Version 2.2.1

- Implementation of function that enables user to merge conditions

- Minor bugs fixes

Version 2.3.1

- Expansion of event-box width
- Increased functionality for merge conditions option
- Implementation of function that allows using inter-stimulus intervals as events

- Implementation of undo button

Version 2.3.2

- Bug fix: in version 2.3.1, after having selected the inter-stimulus interval function, the second
half of the events were not accessed during the linking process

Version 2.3.3

- Bug fix: Duration parameter was not accessed in some log files with response events

Version 2.4.1

- Implementation of function that allows adding/editing duration parameter.

- Minor bug fixes

Version 2.4.2

- Advanced timing options added

Version 2.4.3
- Bugfix
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Manual

Version 1.0

- Release

Version 1.1

- Implementation of merge function

Version 1.2
- Updated to ProLog 2.3.1

Version 1.3
- Updated to ProlLog 2.4.1

Version 1.4
- Updated to ProLog 2.4.2
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