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Basic Steps
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Basic Steps

Control+C
Command+0 (or return)

>> sca & return
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Step 1: Matlab

too much output 
...make less with more
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Step 1: Matlab

...edit to view files in editor (.m files?)

...follow README.doc
...run functions/scripts by typing name

...edit to understand code
...check out MatlabIntroIntensive.PDF for a serious intro
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Step 2: ??

README.doc is the tutorial
describing the core of PTB functionality including:

- demos, stimuli, responses
- timing control, code checks, keyboard checks etc
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Step 3: Profit



07.10.2012PTB Tutorial - NITP Summer Course 2012- Lenartowicz & Rodriguez

Paths

...the problem is that the wrong path is set and the 
program can’t find the file it’s trying to load (click 

on the error link to get to line 252)

--- psst, runMYEXPMT.m is a script ---
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Paths

ADD 
KEYBOARD

RUN IT AGAIN - INSPECT PROBLEM

DON’T FORGET TO REMOVE KEYBOARD
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CORRECT PROBLEM by EDITING FILE
STEP 1a <<<<<

PRE

POST* change Params.LabGroup
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CORRECT PROBLEM by EDITING FILE
STEP 1b <<<<<

PRE

POST
* change case to your name

* uncomment paths an correct
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CORRECT PROBLEM by EDITING FILE
STEP 1b <<<<<

POST
* change case to your name

* uncomment paths an correct

<<<<<< check path this way

<<<<<< make new directory this way
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RUN YOUR EXPERIMENT

SCRIPT OPENS A DEBUGGING WINDOW
PRESS 5 to pretend you are the scanner!
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RUN YOUR EXPERIMENT

We see a function is called. It’s called Activate_Screens.m and takes two 
parameters (Constants, Params) and spits out 3 variables (left hand side).

Let’s go to ~Line 328 (Step 2)
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RUN YOUR EXPERIMENT

This is a function - it takes parameters!

Line 45 gets size of screen. Line 47 calculates dimensions for a fraction of the screen.
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Line 79 (continued on 80) actually calls a function that will open a window for you. The Srect 
dimensions that we previously specified are used in this call to specify size. Line 81 (FYI) gets 

info on the inter-frame-interval of the Screen refresh rate.

Now - go back up to line 48 and comment out the funny dimensions, setting Srect to rect:

Save file and run the script (runMYEXPMT.m) again... you should now see a full window display. 
You can leave this as is, or -- for debugging -- changing this setting back to a mini-window.
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The experimental guts starts at line 344 - where you see a loop which, for each block, called a 
function called NITPParadigm, does some stuff, and then saves a bunch of data.
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Let’s open NITPparadigm.m and mess with the displays.
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go to ~line 130 where block display loop starts starts

1. try to change color, save, run
2. try change size, save, run

3a. try to change content, save, run (edit why_CRmod.m to see how it works)
3b. type ‘why’ at the command prompt and press return (it calls why_CRmod.m)

4. edit Cameron’s DrawText.m function to see how he uses PTB to draw text (hint - it’s drawn 
using DrawFormattedText PTB command at line 50).

1
2
3
4

Step 3 <<< explore Text
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what else happens after text? Waiting period and fixation point.

how would you change the inter-stimulus interval?
how would you change the Fixation color? 
check out Cameron’s DrawFixationPt.m to see how he uses PTB to draw a fixation point.
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but look - there is another WaitSecs call and it slows everything down... but what’s ISI

do a search to find ISI in the code



07.10.2012PTB Tutorial - NITP Summer Course 2012- Lenartowicz & Rodriguez

that’ll take you to line 65 and here you see that the ISI is obtained from a Params variable

which btw you passed into this function in the inputs
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so head on out ...back to runMYEXPMT.m ..around line 66 

and change the block length (which is the trial length) to 1 sec

save and run the experiment.
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What you see here is that the code will present visual stimuli if case is 2

step 4 <<<< explore visual

Which block is that? Go back to runMYEXPMT.m ~line 64 to find:

in NITPparadigm.m
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If you change BlockType - you’ll change which stimuli are shown during which block. I am 
impatient so I’d like to move up the visual stimuli to block 1. I will put a ‘2’ in the block one 

position in the BlockType matrix. This will make sure that case ‘2’ occurs first.

Rerun the experiment - are you still seeing text stimuli?

OK ready to see how images are drawn?
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in NITPparadigm.m

Try to change location and size of image by changing the ImgProps parameters!

*check out the guts of DrawImage to see how it 
draws
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Three important steps to showing images this way. First - images are actually preloaded.

...in runEXPMT.m

File name

Load file (could’ve done it as myfile = load(LR_ImgFile));

Pass variable containing the image(s) to LRImg.

Remember this? It wouldn’t 
work for us a while ago.
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Second, image variable gets passed to the NITPparadigm.m function. And third, we use 
the MakeTexture call to ‘prep’ the images (this is all to speed up timing).

...in runEXPMT.m

...in NITPparadigm.m
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THIS TMF VARIABLE IS YOUR IMAGE.
I’ll let you figure out what Perm1(q) is... hint - Perm1 is created a few lines about in 

this code & q is just below the case 2 statement.

OK. So it’s a bit complicated (blame Cameron) but it gives you wonderful control 
over timing and visual display. If you want to keep it simple just comment out 

most of this crazy stuff and keep it neat. We’ll help.

HINT ---- Step2 tutorial shows you other fun and smart ways to present images.  
Also check out the Demos.
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Your task... walk through the audio presentation display code to figure out:
- where in NITPparadigm.m audio gets shown (hint - case 3)

- where in the runEXPMT.m code the audio files get loaded (hint - after the 
visual stim get loaded)

NOW MOVE AUDIO TO BE IN THE FIRST BLOCK AND CHECK OUT THE AUDITORY STIMULI
(hint - modify Params.BlockType to be [3 2 1] or [3 3 3] or any [3 x x] combo)

step 5 <<<< explore audio

HINT ---- Step2 tutorial shows you other fun and smart ways to present audio.  
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step 6 <<<< responses

Ultimately you’ll want to collect some responses. 

Present Inquiry Screen

Collect Response
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Let’s Look at this closer.

This is a function.

What is timeout? (line 196)

Let’s edit GetKeyPress.m
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What are the inputs? Try to search 
for these in the calling function 
(NITPParadigm.m) to find out.
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BK is a struct holding some info for 
this block. We’ll get back to this.

Keys is a struct holding PTB’s codes 
for various keypresses.
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KbName is a PTB function.

This call uses KbName to find out the code for the ‘1’ key.

This calls KbName without input which allows you to test how it 
perceives a key press.

This tells me that the key for ‘y’ is associated with key code #28.
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Back to our function.

We see now that this function takes 
in the codes for key presses, some 

block variables, timeout and 
ComSet).
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Inside GetKeyPress.m

The heart of this command sequence (which you’re welcome to trust blindly) is the KbCheck command.
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Inside GetKeyPress.m

The heart of this command sequence (which you’re welcome to trust blindly) is the KbCheck command.

HINT ---- Step2 tutorial shows you other fun and smart ways to present collect responses from select 
devices (rather than querying all) - check out the hid_probe.m function for how this can be done.
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Inside GetKeyPress.m

After detecting a key press, this function sets some variables to BK (block struct) - including the response 
time (KeyPressTime) and which key was pressed (numerical code produced by find(keyCode,1).

Feel free figure the ‘code’ variable, what GetSecs.m does and what BK.j refers to (hint - it’s just a 
counter of events). And if we look further down in the code we’ll see that the rbutton output variables 

represents which button was actually pressed.
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So what happens here?

This is a function.

GetKeyPress wait for ‘timeout’ seconds for a key press and then spits out 
BK (info), RT (TimeElapsed) and key press (Rbutton).
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So what happens here?

Check if answer is 
correct.

Your task - figure out what MorF is (hint - it holds info about correct buttons for the MorF 
image. Look up if (help if) to understand if statements.

HINT ---- Step2 tutorial shows you other fun and smart ways to collect 
responses and test your response speed.
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step 7 <<<< save data
The remainder of 

NITPparadigm. waits out 
some dead time... 

and then...
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Assigns a few variables to the 
TrialVariables and Block structures...

What are these variables and how do we save them 
out?
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Let’s go back runMYEXPMT.m and 
see how to do this... Spit out TrialVariables which hold info 

about the event and key press.

save out TrialVariables, and Params into a  
matlab file.

Your task - try out the [] command at the command line to understand what it is...
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Let’s peak into TrialVariables (put a 
keyboard after this call)...

sitting inside of keyboard call

TrialVariables holds stuff.
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Let’s peak into TrialVariables (put a 
keyboard after this call)...

TrialVariables holds stuff.

Stuff includes TimeStamps and KeyCodes

Your task - figure out what TScode is (Hint - codes ‘type’ of event -- see line 135 in 
runEXPMT.m) 
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1. You have to decode these codes.

Your task - figure out how to analyze these data. Hint - Work through the 
RealTimeAnalysis_NITP.m script to see how Cameron does it.
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2. If you don’t want to save output change TestMode to 1.

TestMode is set at the start of the script.
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Not in TestMode now.

We saved!
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Let’s look inside these files

al.mat holds block variables - VAT gets passed into RealTime. You 
can ignore it for the most part.

al_set1.mat holds block1 variables.
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Let’s look inside these files

al_set2.mat holds block2 variables.
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Again - to figure out how to analyze such variables you can look into 
RealTimeAnalysis*.mat

There are other ways of saving data (e.g., into a text file) - see Step2 tutorial.
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step 8 <<<< change your design

You may want to change how many mini-blocks to 
show in a block, how many trials, timing.

1 RUN of CODE = x ‘mini-blocks’ (BLOCKS)

~ one option is to set BLOCKS to 1 and have many many trials
~ another option is to have mini-blocks within this RUN (as we did here)
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This is set in the initial lines of code of runEXPMT.m

1
2

3
4

1. Set how many ‘mini’ blocks to present in run (currently 3).

2. Set how many trials in each block.

3. Set rest time to fit in between blocks.

4. Jitter to place b/w trials (you figure it out).
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This is set in the initial lines of code of runEXPMT.m

1
2

3
4

1 block with 20 trials



07.10.2012PTB Tutorial - NITP Summer Course 2012- Lenartowicz & Rodriguez

What about number of trials....

trial length we spoke about but that’s different than #trials
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What about number of trials....

Specify #trials for each block.
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Trials are looped over in NITPparadigm.m

Looping over TPB (trials per block). Where is TPB set?

It’s set in Params (TrialsPerBlock)
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Additional tasks you might want to try:
1. Where is the trigger screen created and how does it work? (hint - line 125 in the NITPparadigm.m code)

2. What are all these other parameters (PARAMS.xx) that you can modify? What other parameter might 
you add? Can you get some of these from user input? e.g., How would you change between goggles/

screen? (hint - line 35 or so in runMYEXPMT.m)

3. What is the meaning of all the event codes? (Hint - codes ‘type’ of event -- see line 135 in runEXPMT.m & 
line 145 in NITPParadigm.m) 

4. Find the command (in runMYEXPMT.m) that hides and restores the cursor.

5. Find where the mini-analysis script gets called (~line 327 in runMYEXPMT.m), look inside to how 
Cameron analyzes the outputs to find the timing of events.

6. Get the ‘help’ for ‘try’ (i.e., help try) in the Matlab command window. What is the purpose of this control 
statement? Trace out where it’s implemented in runMYEXPMT.m (check out Step2 for more info on this 

safety mechanism)
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GUIDELINES

We have 3 steps.

If you’re lost stick to Step1 & 2

If you’re the coder work through Step3 
and check out Step2.
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GUIDELINES

If coding (or interested) look into 
MoreStuff for additional examples of 

Experiments.
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GUIDELINES
WHERE ARE MY INSTRUCTIONS?

README docs in each directory.

THESE 
SLIDES
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Happy Experimenting

GUIDELINES
Please - do not use your own old code and your own software to program your task.

1. It’s annoying (we can’t help you and more often then not there is some trivial but painful incompatibility 
with some listening device in the scanner, e.g., projecting your stimuli).

2. Our code works and is configured to work with the devices in the scanner.

3. Cameron spent hours (well 2) slaving over this code.

4. It makes it easier for us b/c there are more people who can help you.

It’s no problem if you want add snippets of your own code, call your own functions, change how you save 
data and so on - the request is to simply work within the skeleton we provided you with (it’ll 

accommodate pretty much every imaginable paradigm).


