Week 6 – Laboratory

Introduction to FSL

Week 6 Exercises: Introducing fMRI data analysis w/ FSL 

This week's exercises will involve working through a first-level (single run of single subject) analysis using FSL. This will be very similar to what you will do on your projects.
Exercise 1: Preparing for FSL analyses

The detailed instructions for analyzing this dataset are available at : 

http://fourier.biac.duke.edu/wiki/doku.php/biac:fsl:class_example
You can get to this webpage by 

· going to www.biac.duke.edu 

· click on services
· clicking on documentation Wiki
· clicking on analysis, then FSL, then FSL Class_Example 
1.1. Log into Golgi
Make sure that you can log into the BIAC server named “Golgi” by following the directions on the Wiki. If you cannot log in, then tell your TA immediately. 
1.2 Overview of the laboratory (READ THIS CAREFULLY!)

· In the next exercise, you are going to set up an analysis to run on Golgi. 

· You should follow the steps on the wiki carefully, answering the questions that are posed in this laboratory.

· When you finish setting everything up, then talk to your TA!! He or she will look over your design to make sure that everything looks fine.
· Then, once you start the analysis it will take about 1 hour to run. During that time you will work with the TA to plan your class project.
** At this point, you should begin working on your own.**

** The TAs or instructor will be available for help as needed.**
Exercise 2: Setting up a FSL analysis
2.1 Preparing your data


You should complete the first section of the analysis on the wiki, through Extracting the Brain.  Once you’ve done this, use showsrs2 (and the readmr command) to load both your original data and your brain-extracted data into MATLAB. Compare the two images.

Q1. What does brain extraction do to the anatomical image? Can you identify any problems or weaknesses in its output?

2.2 Setting up the FSL GUI


Now, complete the next section of the wiki analysis : FSL GUI settings
Q2. Based on what you learned in class, why do we use “interleaved slice acquisition” in fMRI data acquisition? What is being corrected for here?

Q3. Based on what you learned in class, why do we use spatial smoothing in fMRI analyses? 

2.3 Setting up your design


Now, complete the next section of the wiki analysis : Setting up your design. You need to create a text file that tells FSL what happened during the experiment. Remember that you can hover your mouse over any part of the GUI to find out what it is doing.

Q4. Describe, in your own words, what is meant by an “explanatory variable”. 

Q5. When you click on View Design  a new window pops up. What is in that window and what does it represent?
Exercise 3: Running the analysis
Now you can set up everything in the Running FSL section. When you have completed the instructions, then find your TA. He or she will look over things before you hit “Go”. 
Then, you will work with the TA on your project preparation until the analysis finishes. Once it does finish, return to Exercise 4 below.

Exercise 4: Looking at your output 
Depending on how you set things up, your analysis is likely in a directory called “run01.feat” or similar. Within that directory is a file called report.html. Open that file in Internet Explorer, typically by double-clicking.

For now, skip the first parts of the report and scroll down to the “Analysis Methods” section. That section contains a paragraph describing what FSL did to your data. 
Q6. Translate the text of the “Analysis Methods” paragraph into your own words, so that it describes more clearly what was done in the analysis. Your translation should be written at a level that your roommate – who may not know anything about fMRI – should understand.
4.1 Looking at your output
report
You should now look at the other sections of the report and answer the following questions:

Q7. Look at the “Thresholded Activation Images” section. Based on what you know about neuroanatomy, in what brain regions do you see activation?

Q8. Click on the “Registration Report” link. What do the different groups of brains represent? Did your brain register correctly?

Q9. Go back to the main report and look at the “Time series plots”. How well did your predicted model match the data? Could you do anything to your model to make it a better fit?

4.2 Loading your data into showsrs2
Now, go back to the wiki instructions and complete the final section: Looking at your FSL analyses.
Q10. Load your anatomical and functional data into MATLAB via the readmr command. Display your data using the showsrs2 command. Can you identify the area of activation by comparing it to an online brain anatomy atlas?  

(cf. http://www-psych.stanford.edu/~dara/neuroanat.html for links)
Summary of Exercises

Q1. What does brain extraction do to the anatomical image? Can you identify any problems or weaknesses in its output?

Q2. Based on what you learned in class, why do we use “interleaved slice acquisition” in fMRI data acquisition? What is being corrected for here?

Q3. Based on what you learned in class, why do we use spatial smoothing in fMRI analyses? 

Q4. Describe, in your own words, what is meant by an “explanatory variable”. 

Q5. When you click on View Design  a new window pops up. What is in that window and what does it represent?
Q6. Translate the text of the “Analysis Methods” paragraph into your own words, so that it describes more clearly what was done in the analysis. Your translation should be written at a level that your roommate – who may not know anything about fMRI – should understand.

Q7. Look at the “Thresholded Activation Images” section. Based on what you know about neuroanatomy, in what brain regions do you see activation?

Q8. Click on the “Registration Report” link. What do the different groups of brains represent? Did your brain register correctly?

Q9. Go back to the main report and look at the “Time series plots”. How well did your predicted model match the data? Could you do anything to your model to make it a better fit?

Q10. Load your anatomical and functional data into MATLAB via the readmr command. Display your data using the showsrs2 command. Can you identify the area of activation by comparing it to an online brain anatomy atlas?  

(cf. http://www-psych.stanford.edu/~dara/neuroanat.html for links)




























p. 2 of 6

