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TUTORIAL
PARADIGM CREATION

An fMRI paradigm is a sequence of audio and/or visual cues or directions provided to the subject in the scanner to evoke
some desired response. Increased activity in parts of the brain involved in a certain task leads to increased blood flow and
volume in those areas (the hemodynamic response). This increased blood flow is detected by a signal increase termed
BOLD (Blood Oxygenation Level Dependent) contrast.

Producing a paradigm consists of two stages: (a) designing the paradigm, and (b) creating it. Designing a paradigm to
evoke a desired response with appropriate controls is a scientific endeavor, and beyond the scope of this tutorial.
However, you must produce a draft of your paradigm before you attempt to create it as a movie to run on the SCS.

This tutorial describes the process of creating a paradigm that will run on the SCS software. It assumes that you have
already designed your paradigm. The paradigm design is summarized in the S-File that is required for data analysis.
This will be described in the Analysis Software Tutorial.

A paradigm is a single computer file. It is a movie file, containing one audio track and usually at least one video track.  The
SCS has certain requirements which must be fulfilled in order to play the paradigm reliably. This tutorial will take you
through the steps of creating a paradigm file.

TOOLS REQUIRED

The following software applications are needed:

1. Adobe Photoshop: To create the still frames which compose the movie.
2.    Adobe Audition (formerly Cool Edit Pro): To create the sound track for paradigms which contain audio
information
3.  Adobe Premiere: To combine the frames and audio track in the proper order and render a movie.

These are complex programs, and it is beyond the range of this tutorial to cover details about how they work. Instead, it
will highlight the special requirements for creating files specifically for the SCS. This tutorial assumes you are working on
a Windows platform.

SIZE OF THE PARADIGM

The paradigm is designed specifically for a subject inside the scanner to view it. It is projected to a visor attached to the
head coil, and viewed through a mirror. The circular magnet bore imposes constraints on the subject's field of view.

Paradigms are created on a 640x480 matrix, which matches the  resolution of the paradigm on the operator's screen, as
well as the projector resolution. This ensures that no interpolation occurs. However, the entire visor screen is not visible to
the subject in the scanner. Figure 1 shows the area that can be seen by the subject. The rectangular outline shows the
area that can be seen by a subject with normal binocular vision (note that a subject with monocular vision will not be able
to see the full area). This rectangular frame maximizes the horizontal field of view available, given the default lens on the
projector. This figure is available as a template from the CMRR web site ( www.cmrr.uic.edu ) in the Tutorials section in
electronic format. You can download it as a jpg file and open it in Photoshop to see guidelines.  Please make sure that
your paradigm fits within the field of view area, otherwise the subject will not be able to see the edges of the paradigm.

If you need to design elements in your paradigm that appear at a specified size to the subject, the relationship is 4 pixels
per millimeter. A four pixel line, when projected, will measure 1 millimeter on the visor in the default position (scanner
table advanced to scan, head coil in zero position). Please ignore any size guidelines in Photoshop that indicate
dimensions in inches or millimeters - these are for printing only. Also disregard the resolution settings. The only way to
size objects is in terms of pixels, at 4 pixels per millimeter.

Note that object size on the visor screen does not necessarily allow you to calculate visual angle, which depends on the
distance between the visor screen and the subject's eye. This depends on a number of factors, such as the position of the
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subject on the table, the shape of the subject's head, etc. If you need visual angles, you will need to measure the distance
from the subject's eyes to the visor screen for every subject.

Figure 1: Template for Paradigm Design (not actual size)

TIMING ISSUES

It is often necessary to be able to precisely time events occurring in the paradigm, in order to correlate them with brain
activations seen in the BOLD response. Normally, the SCS is synchronized to the scanner by means of timing pulses from
the scanner. A circuit detects electrical potentials induced by the cycling of gradients in the scanner. These potentials
appear as pulses, which coincide with each slice acquisition, and are recorded in the SCS data file. The Analysis Software
looks for these pulses in the data file and uses them to synchronize the SCS data (behavioral and physiological
responses) with the image data collected by the scanner.

Additionally, the first pulse from the scanner (which indicates the beginning of the discarded acquisitions (DISDAQS) defined
below) is used as the trigger to start playing the paradigm. This ensures that the beginning of the paradigm occurs
concurrently with the beginning of data acquisition by the scanner.

However, it is possible that there might be software delays, caused by the time it takes programs to execute on the
computer. A paradigm is a large movie file, which must be loaded into memory, decompressed, and played. These
operations take time, which might cause a systematic asynchrony between data acquisition by the scanner and the SCS.
In order to account for this, an internal reference is built into the SCS hardware/software, in the form of an inaudible audio
tone.

All paradigms should have high frequency (15,000 Hz) audio tones embedded at the beginning and end of the paradigm.
The cut-off filter and the chosen frequency prevent the subject from hearing these tones. The tones are converted into an
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electrical signal, which is fed back into the SCS and recorded as part of the data file. This provides an internal reference
to establish when the paradigm started and stopped playing. At the sample rate of the SCS (250 Hz), events can be timed
to within an accuracy of 4 milliseconds.

Figure 2: Audio Tones

As can be seen in Figure 2, each audio tone is 200 ms in length. The first is placed at the start of the paradigm, and the

The audio track required for the tones is present for the duration of the paradigm, even though the tones are only 400 ms
long. At the required settings in Premiere (see below), this adds about 20 MB to a 10 minute paradigm (less for smaller
paradigms). Plan for this in advance, keeping in mind that the audio track will add to total file size.

Since the audio track is not compressed, it is possible to add audio to paradigms without adding further to file size.
Without compression, there is no size difference between a 10 minute audio track whether it has 400 ms of audio tones
embedded in 9+ minutes of silence, or if the entire audio track is used for the audio portion of an audio/video paradigm. It
will still only add 20 MB to a 10 minute paradigm. Note that an audio paradigm and the 15 kHz tones can be concurrently
present on the same audio track without interfering with each other. As mentioned earlier, a cut-off filter prevents the
subject from hearing the timing audio tones.

The audio tone is available for download from the CMRR website ( www.cmrr.uic.edu ) in the Tutorials section.

DISDAQS

The scanner does not immediately begin recording data when the scan is started. It takes a few seconds for the MR
signal to equilibrate, so the first few scans are discarded. These are known as DIScarDed AcQuisitions (DISDAQs).
Typically, the discarded data is 4 complete TRs, so if your TR is 3 seconds, then 12 seconds of data at the beginning of
the scan is discarded.

The paradigm must not begin playing at the start of the scan, because data being collected by the scanner at that time is
discarded. Therefore, it is necessary to add a period of time to the beginning of your paradigm file that corresponds to the
DISDAQs. For instance, if the DISDAQs are 12 seconds, then you must add an extra 12 seconds to the beginning of your
paradigm file before the actual paradigm you want to test. These 12 seconds could simply be a black screen, or a fixation
cross, depending on your choice.  Make sure to place the audio tone just after DISDAQS and not later in the paradigm.

GENERAL SETTINGS IN PHOTOSHOP
Please make all still frames for paradigms at a resolution of 640x480. This ensures that no interpolation occurs anywhere
in software or hardware. Please keep your paradigm within the boundaries defined in the template.

second is synchronized to start exactly at the end of the paradigm.  Make sure that the first audio tone occurs just after
the end of DISDAQS (definition to follow).
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If you are projecting objects against a black background, ensure that your background is really black by examining the
RGB values to see if they are all zero. This ensures consistency across paradigms and also allows the files to compress
better. White backgrounds are generally not desirable, because the image can be painfully bright for the subject.

If you are projecting white objects against a dark background, it might be better to make them gray instead of pure white,
especially if they are large. Again, excessive brightness is the issue. If in doubt, you may see what they look like from inside
the scanner.

Any text that will be displayed should be entered when you design the frames in Photoshop, not added later in
Premiere. You will achieve better compression if you add text in Photoshop.

As mentioned before, the scaling factor is 4 pixels per millimeter. An object 4 pixels in size in Photoshop will appear 1 mm
on the visor screen. To calculate visual angles, please measure the distance between the visor screen and your subject's
eye, and calculate the angle based on the visor screen image sizes described above.

It may be beneficial to maintain the same luminosity level throughout your paradigm. Average luminosity can be obtained
in Photoshop through the <Image> <Histogram> menu (check the mean value in the luminosity channel), but it is
important to remember that very bright objects against a dark background may have a low average luminosity, but can still
be uncomfortable for the subject.

GENERAL SETTINGS IN PREMIERE

When you start Premiere, it automatically opens a dialog box to choose initial settings for your new project. Choose
"Multimedia Video for Windows" and click OK.

Next, go into the <Project> menu and choose <Project Settings>.

Under General Settings, select:

Editing Mode: Video for Windows
Timebase: 30
Time Display: 30 fps Non Drop-Frame Timecode
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The final movie will be rendered at 30 frames per second. This is because the refresh rate of the projector is 60 Hz, and
30 frames is the fastest speed we can use which is evenly divisible by 60, and is within the system's resources to handle.
This means that the fastest video transitions you may have in your paradigm are at a rate of 30 per second, or 33.33
milliseconds. However, if you plan ahead and design your paradigm to use these 1/30 second "blocks", you can place an
event at the beginning of a block with an accuracy of better than 4 milliseconds.  If the paradigms end up being too large,
the frame rate can be reduced.  However, this will also reduce the frequency at which images can be displayed.  The
inaudible audio tone will need to be changed so that it plays at the correct time and for the correct duration.  The timing
and duration of the inaudible audio tone will also have to be taken into account when processing the data using the
Analysis Software.

The 30 frames per second Non-Drop Frame time code is suited for playing video off a disk or CDROM drive. Timebase is
Premiere's internal clock, for positioning edits. It should match the Time Display at 30.

Under Video Settings, choose:

Compressor: Cinepak Codec by Radius
Click the Configure button and choose Compress to Color or Black and White and then click OK.

Frame Size: 640 h   480 v   4:3 Aspect
Frame Rate: 30
Pixel Aspect Ratio: Square Pixels (1.0)
Quality - 100%
Data Rate - leave both boxes unchecked
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The Cinepak Codec has been tested to work under the SCS with several different paradigms used in a mixed clinical and
research environment.

Under Audio Settings, choose:

Rate: 44100 Hz
Format: 8 Bit - Mono
Compressor: Uncompressed
Interleave: 1 Second
Processing Options -

Enhance Rate Conversion - Best
Use Logarithmic Audio Fades - unchecked
Create audio preview files if there are: 5 or more active audio tracks

          1 or more audio filters applied

A sample rate of 44.1 kHz gives plenty of headroom to insert the 15 kHz audio tone in the same soundtrack that carries
the audio part of the paradigm. The limiting factor in the audio is the transmission through air-filled plastic pipes to the
headphones. The transmission profile suits voice frequencies: 500-4000 Hz. There is a sharp falloff at both ends. The 8
Bit depth is more than sufficient to use the capacity of the transmission system.
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Under Keyframe and Rendering Options, choose:

Check Optimized Stills only
Preview - From Disk
Fields: No Fields

Note that optimizing stills slightly increases file size if you have a lot of transitions in your paradigm. However, it is worth
choosing it to improve picture quality, unless file size becomes a limiting factor.

After creating your paradigm, export it as an avi file. Choose File -> Export Timeline -> Movie.  Click Settings.  Check
Export Video if there is a video track in your paradigm.  Otherwise, leave this unchecked.  Check Export Audio.  Click next
to choose the next parameter or choose the parameter from the drop down menu.  Make sure the settings are the same
as those you chose in the beginning when setting up the project to create your paradigm.

NOTE ON COPYING AND PASTING SECTIONS

If the paradigm requires that certain images be displayed repeatedly, please refer to the Premiere manual under the topic
"virtual clip."  This contains information on how to display blocks of images repeatedly.  For example, if there are two
minutes of images that are required to repeat 4 times to make up an 8-minute paradigm.

Another possibility for showing repetitive sequences is to create a project that contains one instance of the sequence that
is to be displayed repetitively.  Save that project and then import it several times into the timeline.

A third possibility is to render a paradigm and then import it into the project, placing it in the timeline several times.  Make
sure that the paradigm settings are the same as the final rendering in order to reduce file size.

NOTE ON FILE SIZES

We have successfully played paradigms up to 100 MB on the new SCS. Generally, paradigms up to 50 MB should play
without any problems. If your paradigm is 50-100 MB, you should test it on the scanner SCS system to make sure the file
runs properly and that the timing is correct. The SCS is not suited for files over 100 MB.  Timing errors will occur when
paradigms are larger than 150 MB.

You can keep the file size small by following these design principles:
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1.  Try to keep color uniform on frames unless absolutely necessary.
2.  Try not to use multiple audio and video tracks. In some cases it may be necessary to use more than one

video or audio track.
3.  Try lower quality settings in Premiere (more compression)
4.  Experiment with different keyframing options.  Please refer to the Adobe Premiere manual.
5.  If the file size is still too large, try lowering frame rates.  This may not be possible if the paradigm requires

that a different image be shown to the subject at a frequency of 30 times per second.  Also, the audio
tone may need to be adjusted so that it occurs during the correct times and for the correct durations.
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TUTORIAL 
PARADIGM CREATION 
An fMRI paradigm is a sequence of audio and/or visual cues or directions provided to the subject in the scanner to evoke 
some desired response. Increased activity in parts of the brain involved in a certain task leads to increased blood flow and 
volume in those areas (the hemodynamic response). This increased blood flow is detected by a signal increase termed 

  BOLD (Blood Oxygenation Level Dependent) contrast. 
 
Producing a paradigm consists of two stages: (a) designing the paradigm, and (b) creating it. Designing a paradigm to 
evoke a desired response with appropriate controls is a scientific endeavor, and beyond the scope of this tutorial.   

  However, you must produce a draft of your paradigm before you attempt to create it as a movie to run on the SCS. 
 
This tutorial describes the process of creating a paradigm that will run on the SCS software. It assumes that you have 
already designed your paradigm.  The paradigm design is summarized in the S-File that is required for data analysis.  
This will be described in the Analysis Software Tutorial.   
A paradigm is a single computer file. It is a movie file, containing one audio track and usually at least one video track.  The 
SCS has certain requirements which must be fulfilled in order to play the paradigm reliably. This tutorial will take you 
through the steps of creating a paradigm file. 
 
TOOLS REQUIRED
The following software applications are needed: 
 

  1. Adobe Photoshop: To create the still frames which compose the movie. 
2.    Adobe Audition (formerly Cool Edit Pro): To create the sound track for paradigms which contain audio information 
3.  Adobe Premiere: To combine the frames and audio track in the proper order and render a movie.   
These are complex programs, and it is beyond the range of this tutorial to cover details about how they work. Instead, it 
will highlight the special requirements for creating files specifically for the SCS. This tutorial assumes you are working on 
a Windows platform. 
SIZE OF THE PARADIGM
The paradigm is designed specifically for a subject inside the scanner to view it. It is projected to a visor attached to the 
head coil, and viewed through a mirror. The circular magnet bore imposes constraints on the subject's field of view.
Paradigms are created on a 640x480 matrix, which matches the  resolution of the paradigm on the operator's screen, as 
well as the projector resolution. This ensures that no interpolation occurs. However, the entire visor screen is not visible to 
the subject in the scanner. Figure 1 shows the area that can be seen by the subject. The rectangular outline shows the 

  area that can be seen by a subject with normal binocular vision (note that a subject with monocular vision will not be able 
to see the full area). This rectangular frame maximizes the horizontal field of view available, given the default lens on the 
projector. This figure is available as a template from the CMRR web site (      
www.cmrr.uic.edu
) in the Tutorials section in 
electronic format. You can download it as a jpg file and open it in Photoshop to see guidelines.  Please make sure that 
your paradigm fits within the field of view area, otherwise the subject will not be able to see the edges of the paradigm. 
 
If you need to design elements in your paradigm that appear at a specified size to the subject, the relationship is 4 pixels 
per millimeter. A four pixel line, when projected, will measure 1 millimeter on the visor in the default position (scanner 

  table advanced to scan, head coil in zero position). Please ignore any size guidelines in Photoshop that indicate 
dimensions in inches or millimeters - these are for printing only. Also disregard the resolution settings. The only way to 
size objects is in terms of pixels, at 4 pixels per millimeter.   
Note that object size on the visor screen does not necessarily allow you to calculate visual angle, which depends on the 
distance between the visor screen and the subject's eye. This depends on a number of factors, such as the position of the 
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subject on the table, the shape of the subject's head, etc. If you need visual angles, you will need to measure the distance 
from the subject's eyes to the visor screen for every subject. 

  Figure 1: Template for Paradigm Design (not actual size) 
   
TIMING ISSUES
It is often necessary to be able to precisely time events occurring in the paradigm, in order to correlate them with brain 
activations seen in the BOLD response. Normally, the SCS is synchronized to the scanner by means of timing pulses from 
the scanner. A circuit detects electrical potentials induced by the cycling of gradients in the scanner. These potentials 
appear as pulses, which coincide with each slice acquisition, and are recorded in the SCS data file. The Analysis Software 
looks for these pulses in the data file and uses them to synchronize the SCS data (behavioral and physiological 
responses) with the image data collected by the scanner. 
 
Additionally, the first pulse from the scanner (which indicates the beginning of the discarded acquisitions (DISDAQS) defined
below) is used as the trigger to start playing the paradigm. This ensures that the beginning of the paradigm occurs 

  concurrently with the beginning of data acquisition by the scanner. 
 
However, it is possible that there might be software delays, caused by the time it takes programs to execute on the 
computer. A paradigm is a large movie file, which must be loaded into memory, decompressed, and played. These 
operations take time, which might cause a systematic asynchrony between data acquisition by the scanner and the SCS. 
In order to account for this, an internal reference is built into the SCS hardware/software, in the form of an inaudible audio 
tone.   

  All paradigms should have high frequency (15,000 Hz) audio tones embedded at the beginning and end of the paradigm. 
The cut-off filter and the chosen frequency prevent the subject from hearing these tones. The tones are converted into an   
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  electrical signal, which is fed back into the SCS and recorded as part of the data file. This provides an internal reference 
to establish when the paradigm started and stopped playing. At the sample rate of the SCS (250 Hz), events can be timed 
to within an accuracy of 4 milliseconds.   
Figure 2: Audio Tones 
As can be seen in Figure 2, each audio tone is 200 ms in length. The first is placed at the start of the paradigm, and the  
The audio track required for the tones is present for the duration of the paradigm, even though the tones are only 400 ms 
long. At the required settings in Premiere (see below), this adds about 20 MB to a 10 minute paradigm (less for smaller 

  paradigms). Plan for this in advance, keeping in mind that the audio track will add to total file size. 
 
Since the audio track is not compressed, it is possible to add audio to paradigms without adding further to file size. 
Without compression, there is no size difference between a 10 minute audio track whether it has 400 ms of audio tones 
embedded in 9+ minutes of silence, or if the entire audio track is used for the audio portion of an audio/video paradigm. It 
will still only add 20 MB to a 10 minute paradigm. Note that an audio paradigm and the 15 kHz tones can be concurrently 
present on the same audio track without interfering with each other. As mentioned earlier, a cut-off filter prevents the   
subject from hearing the timing audio tones. 
 
The audio tone is available for download from the CMRR website (   
www.cmrr.uic.edu
) in the Tutorials section. 
DISDAQS
The scanner does not immediately begin recording data when the scan is started. It takes a few seconds for the MR 
signal to equilibrate, so the first few scans are discarded. These are known as DIScarDed AcQuisitions (DISDAQs). 
Typically, the discarded data is 4 complete TRs, so if your TR is 3 seconds, then 12 seconds of data at the beginning of 
the scan is discarded. 
The paradigm must not begin playing at the start of the scan, because data being collected by the scanner at that time is 
discarded. Therefore, it is necessary to add a period of time to the beginning of your paradigm file that corresponds to the 
DISDAQs. For instance, if the DISDAQs are 12 seconds, then you must add an extra 12 seconds to the beginning of your 
paradigm file before the actual paradigm you want to test. These 12 seconds could simply be a black screen, or a fixation 
cross, depending on your choice.  Make sure to place the audio tone just after DISDAQS and not later in the paradigm.
 
GENERAL SETTINGS IN PHOTOSHOP
Please make all still frames for paradigms at a resolution of 640x480. This ensures that no interpolation occurs anywhere 
in software or hardware. Please keep your paradigm within the boundaries defined in the template. 
second is synchronized to start exactly at the end of the paradigm.  Make sure that the first audio tone occurs just after  
the end of DISDAQS (definition to follow).
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  If you are projecting objects against a black background, ensure that your background is really black by examining the 
RGB values to see if they are all zero. This ensures consistency across paradigms and also allows the files to compress 
better. White backgrounds are generally not desirable, because the image can be painfully bright for the subject.   

  If you are projecting white objects against a dark background, it might be better to make them gray instead of pure white, 
especially if they are large. Again, excessive brightness is the issue. If in doubt, you may see what they look like from inside
the scanner.  
Any text that will be displayed should be entered when you design the frames in Photoshop, not added later in 
Premiere. You will achieve better compression if you add text in Photoshop. 

  As mentioned before, the scaling factor is 4 pixels per millimeter. An object 4 pixels in size in Photoshop will appear 1 mm 
on the visor screen. To calculate visual angles, please measure the distance between the visor screen and your subject's 
eye, and calculate the angle based on the visor screen image sizes described above.   
It may be beneficial to maintain the same luminosity level throughout your paradigm. Average luminosity can be obtained 
in Photoshop through the <Image> <Histogram> menu (check the mean value in the luminosity channel), but it is 
important to remember that very bright objects against a dark background may have a low average luminosity, but can still 
be uncomfortable for the subject. 
GENERAL SETTINGS IN PREMIERE 
 
When you start Premiere, it automatically opens a dialog box to choose initial settings for your new project. Choose 
"Multimedia Video for Windows" and click OK. 
Next, go into the <Project> menu and choose <Project Settings>.  
 
Under General Settings, select: 
 
 
Editing Mode: Video for Windows 
Timebase: 30 

  Time Display:  30 fps Non Drop-Frame Timecode   
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The final movie will be rendered at 30 frames per second. This is because the refresh rate of the projector is 60 Hz, and 
30 frames is the fastest speed we can use which is evenly divisible by 60, and is within the system's resources to handle. 
This means that the fastest video transitions you may have in your paradigm are at a rate of 30 per second, or 33.33 
milliseconds. However, if you plan ahead and design your paradigm to use these 1/30 second "blocks", you can place an 
event at the beginning of a block with an accuracy of better than 4 milliseconds.  If the paradigms end up being too large, 
the frame rate can be reduced.  However, this will also reduce the frequency at which images can be displayed.  The 
inaudible audio tone will need to be changed so that it plays at the correct time and for the correct duration.  The timing 
and duration of the inaudible audio tone will also have to be taken into account when processing the data using the 
Analysis Software. 

  The 30 frames per second Non-Drop Frame time code is suited for playing video off a disk or CDROM drive. Timebase is 
Premiere's internal clock, for positioning edits. It should match the Time Display at 30.   
Under Video Settings, choose: 
 
 
Compressor:  
Cinepak Codec by Radius 
Click the Configure button and choose Compress to Color or Black and White and then click OK. 
Frame Size: 640 h   480 v   4:3 Aspect 
Frame Rate: 30 
Pixel Aspect Ratio: Square Pixels (1.0) 

  Quality - 100%   

  Data Rate - leave both boxes unchecked   
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The Cinepak Codec has been tested to work under the SCS with several different paradigms used in a mixed clinical and 
research environment. 
Under Audio Settings, choose: 
 
 
Rate: 44100 Hz 

  Format: 8 Bit - Mono   
Compressor: Uncompressed 
Interleave: 1 Second 

  Processing Options -    

  Enhance Rate Conversion - Best   

  Use Logarithmic Audio Fades - unchecked   
Create audio preview files if there are: 5 or more active audio tracks 
          1 or more audio filters applied 

  A sample rate of 44.1 kHz gives plenty of headroom to insert the 15 kHz audio tone in the same soundtrack that carries 
the audio part of the paradigm. The limiting factor in the audio is the transmission through air-filled plastic pipes to the   

  headphones. The transmission profile suits voice frequencies: 500-4000 Hz. There is a sharp falloff at both ends. The 8 
Bit depth is more than sufficient to use the capacity of the transmission system.   
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Under Keyframe and Rendering Options, choose: 
 
 
Check Optimized Stills only 

  Preview  - From Disk   
Fields: No Fields 
Note that optimizing stills slightly increases file size if you have a lot of transitions in your paradigm. However, it is worth 
choosing it to improve picture quality, unless file size becomes a limiting factor. 

  After creating your paradigm, export it as an avi file.  Choose File -> Export Timeline -> Movie.  Click Settings.  Check 
Export Video if there is a video track in your paradigm.  Otherwise, leave this unchecked.  Check Export Audio.  Click next 
to choose the next parameter or choose the parameter from the drop down menu.  Make sure the settings are the same   
as those you chose in the beginning when setting up the project to create your paradigm. 
 
 
 
 
NOTE ON COPYING AND PASTING SECTIONS 
If the paradigm requires that certain images be displayed repeatedly, please refer to the Premiere manual under the topic 
"virtual clip."  This contains information on how to display blocks of images repeatedly.  For example, if there are two 

  minutes of images that are required to repeat 4 times to make up an 8-minute paradigm.   
 
Another possibility for showing repetitive sequences is to create a project that contains one instance of the sequence that 
is to be displayed repetitively.  Save that project and then import it several times into the timeline.   
A third possibility is to render a paradigm and then import it into the project, placing it in the timeline several times.  Make 
sure that the paradigm settings are the same as the final rendering in order to reduce file size. 
NOTE ON FILE SIZES 

  We have successfully played paradigms up to 100 MB on the new SCS. Generally, paradigms up to 50 MB should play 
without any problems. If your paradigm is 50-100 MB, you should test it on the scanner SCS system to make sure the file 
runs properly and that the timing is correct. The SCS is not suited for files over 100 MB.  Timing errors will occur when   
paradigms are larger than 150 MB. 
 
You can keep the file size small by following these design principles: 
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  1.  Try to keep color uniform on frames unless absolutely necessary. 
2.  Try not to use multiple audio and video tracks. In some cases it may be necessary to use more than one   
video or audio track. 

  3.  Try lower quality settings in Premiere (more compression) 
4.  Experiment with different keyframing options.  Please refer to the Adobe Premiere manual. 
5.  If the file size is still too large, try lowering frame rates.  This may not be possible if the paradigm requires   
that a different image be shown to the subject at a frequency of 30 times per second.  Also, the audio 
tone may need to be adjusted so that it occurs during the correct times and for the correct durations. 

