Data Reconstruction in AFNI

Updated on August, 2007

Data Reconstruction Protocol on 3T TRIO Siemens scanner at Baycrest 

Use the siemenstoafni script to reconstruct your MRI/fMRI data from siemens mosaic dicom format to AFNI/NIFTI format. 

Note: DO NOT use this script to reconstruct your data from siemens mosaic dicom format to ANALYZE format directly. 

Reconstructing non-oblique MRI/fMRI images into AFNI format

These types of images are acquired with non-oblique angles. (straight axial acquisition or straight coronal acquisition or straight sagittal acquisition)

Let’s say your dataset has a folder name of CON9876_Feb14_2007, and it has the following subdirectories:

[ricky@Io CON9876_Feb14_2007]$ ls

AX_ep2d_bold_run1  

AX_ep2d_bold_run2  

AX_ep2d_bold_run3  

Localizer  

T1_MPRAGE_AXIAL

Note:

T1_MPRAGE_AXIAL contains the MRI image.

AX_ep2d_bold_run1 contains the fMRI images for the first run.

AX_ep2d_bold_run2 contains the fMRI images for the second run.

AX_ep2d_bold_run3 contains the fMRI images for the third run.

Step1

To reconstruct non-oblique MRI image into AFNI format

>siemenstoafni –prefix 3dvol T1_MPRAGE_AXIAL

Creates 3dvol+orig.{BRIK|HEAD} from all the MRI image in the T1_MPRAGE_AXIAL directory.

Step2

To reconstruct non-oblique fMRI images into AFNI format

>siemenstoafni –prefix run1 AX_ep2d_bold_run1

Creates run1+orig.{BRIK|HEAD} from all the fMRI images in the AX_ep2d_bold_run1 directory.

Step3

Repeat Step2 for your remaining runs.

Step4

Data Reconstruction completes! Let’s see what we have in the CON9876_Feb14_2007 folder.

[ricky@Io CON9876_Feb14_2007]$ ls

3dvol+orig.BRIK

3dvol+orig.HEAD

AX_ep2d_bold_run1  

AX_ep2d_bold_run2  

AX_ep2d_bold_run3  

Localizer

run1+orig.BRIK

run1+orig.HEAD

run2+orig.BRIK

run2+orig.HEAD 

run3+orig.BRIK

run3+orig.HEAD

T1_MPRAGE_AXIAL

Step5

Create a folder called afdir and move all the AFNI files in there.

[ricky@Io CON9876_Feb14_2007]$ mkdir afdir

[ricky@Io CON9876_Feb14_2007]$ mv *HEAD ./afdir

[ricky@Io CON9876_Feb14_2007]$ mv *BRIK ./afdir

Step6

Delete the siemens dicom files. (They take up too much hard disk space, and you won’t use them again in your data processing anyway.) So, please delete them. Rotman has all your siemens dicom files in our data library. So, if you would like to use the dicom files again in future, we will be glad to upload them for you. Again, since our linux cluster has limited storage capacity, please delete them to make room for other research groups for their fMRI data as well.

[ricky@Io CON9876_Feb14_2007]$ rm –Rf AX_ep2d_bold_run* Localizer T1_MPRAGE_AXIAL

[ricky@Io CON9876_Feb14_2007]$ ls

afdir

[ricky@Io CON9876_Feb14_2007]$ cd afdir

[ricky@Io afdir]$ ls

3dvol+orig.BRIK

3dvol+orig.HEAD

run1+orig.BRIK

run1+orig.HEAD

run2+orig.BRIK

run2+orig.HEAD 

run3+orig.BRIK

run3+orig.HEAD

Step7

Begin your data preprocessing with these AFNI files! (read the tutorial on preprocessing)

Reconstructing oblique MRI/fMRI images into AFNI format

These types of images are acquired with oblique angles. (oblique axial acquisition or oblique coronal acquisition or oblique sagittal acquisition)

Let’s say your dataset has a folder name of CON9876_Feb15_2007, and it has the following subdirectories:

[ricky@Io CON9876_Feb15_2007]$ ls

AX_OBLIQUE_ep2d_bold_run1  

AX_OBLIQUE_ep2d_bold_run2  

AX_OBLIQUE_ep2d_bold_run3  

Localizer  

T1_MPRAGE_AXIAL_OBLIQUE

Note:

T1_MPRAGE_AXIAL_OBLIQUE contains the MRI image.

AX_OBLIQUE_ep2d_bold_run1 contains the fMRI images for the first run.

AX_OBLIQUE_ep2d_bold_run2 contains the fMRI images for the second run.

AX_OBLIQUE_ep2d_bold_run3 contains the fMRI images for the third run.

Step1

To reconstruct oblique MRI image into AFNI format

>siemenstoafni –rotyourself –prefix 3dvol T1_MPRAGE_AXIAL_OBLIQUE

Creates 3dvol+orig.{BRIK|HEAD} from all the MRI image in the T1_MPRAGE_AXIAL_OBLIQUE directory.

Step2a

To reconstruct oblique fMRI images into AFNI format(for the FIRST RUN only!!!!!)

>siemenstoafni –prefix run1 –rotobrick 3dvol+orig AX_OBLIQUE_ep2d_bold_run1

Creates run1+orig.{BRIK|HEAD} from all the oblique images in run1, while

also rotating 3dvol+orig.{BRIK|HEAD} to align with it and creating run1-3dvol+orig. .{BRIK|HEAD}.

Step2b

To reconstruct oblique fMRI images into AFNI format(for all the REMAINING RUNS!!!!!)

>siemenstoafni –prefix run2 –rotobrick 3dvol+orig –norotoref AX_OBLIQUE_ep2d_bold_run2

Step3

Again, repeat Step2b for all your remaining runs.

Step4

Data Reconstruction completes! Let’s see what we have in the CON9876_Feb15_2007 folder.

[ricky@Io CON9876_Feb15_2007]$ ls

3dvol+orig.BRIK

3dvol+orig.HEAD

AX_OBLIQUE_ep2d_bold_run1  

AX_OBLIQUE_ep2d_bold_run2  

AX_OBLIQUE_ep2d_bold_run3  

Localizer

run1-3dvol+orig.BRIK

run1-3dvol+orig.HEAD

run1+orig.BRIK

run1+orig.HEAD

run2+orig.BRIK

run2+orig.HEAD 

run3+orig.BRIK

run3+orig.HEAD

T1_MPRAGE_AXIAL_OBLIQUE

Step5

Create a folder called afdir and move all the AFNI files in there.

[ricky@Io CON9876_Feb15_2007]$ mkdir afdir

[ricky@Io CON9876_Feb15_2007]$ mv *HEAD ./afdir

[ricky@Io CON9876_Feb15_2007]$ mv *BRIK ./afdir

Step6

Delete the siemens dicom files. (They take up too much hard disk space, and you won’t use them again in your data processing anyway.) So, please delete them. Rotman has all your siemens dicom files in our data library. So, if you would like to use the dicom files again in future, we will be glad to upload them for you. Again, since our linux cluster has limited storage capacity, please delete them to make room for other research groups for their fMRI data as well.

[ricky@Io CON9876_Feb15_2007]$ rm –Rf AX_OBLIQUE_ep2d_bold_run* Localizer T1_MPRAGE_AXIAL_OBLIQUE

[ricky@Io CON9876_Feb15_2007]$ ls

afdir

[ricky@Io CON9876_Feb15_2007]$ cd afdir

[ricky@Io afdir]$ ls

3dvol+orig.BRIK

3dvol+orig.HEAD

run1-3dvol+orig.BRIK

run1-3dvol+orig.HEAD

run1+orig.BRIK

run1+orig.HEAD

run2+orig.BRIK

run2+orig.HEAD 

run3+orig.BRIK

run3+orig.HEAD

Step7

Begin your data preprocessing with these AFNI files! (read the tutorial on preprocessing)

Note: DO NOT use 3dvol+orig.{BRIK|HEAD} as the anatomical image for data preprocessing or data analysis. run1-3dvol+orig.{BRIK|HEAD} is the anatomical image that you should use for data preprocessing.

Data Reconstruction Protocol on GE scanner at Sunnybrook Hospital

This file is a description of the steps needed to use AFNI to analyze an fMRI dataset.

Steps: 

1. Data Consistency Check (3T and 1.5T)

2. Directory Structure
3. Reconstruction (working on K-space)

4. Reformatting

5. Data Quality Check
1a. Data Consistency Check (For the data acquired before May 2005)

fMRI Concepts:

- session / run

- direction of acquisition

- structural/functional volume;

- slices

- timepoints

- FOV (Field of VIew)

- raw data
>cd april16_2000

>printgestruct 3dvol/I.001

>printgestruct 3dvol/I.126

>checkpfile -l P23451.7 
(compare parameters with those from the scan info form for R a S coords, TR, TE , flip angle etc). 

1b. Data Consistency Check (For the data acquired since May 2005)
No longer can you use the command printgestruct instead you have to use mricro 

as explained below:

To view the contents of a DICOM header you need to use MRIcro.

· cd 3dvol

· cd E11830S2 (Remember just an example)

· mricro

The interface will pop up, it is slow so please give it some time.

Under Import click on Open foreign and choose a file for example

       E11830S2I025.MR.dcm.

Then under import click on Display/Hide foreign header. This will automatically

Show you the header of the chosen file on the right hand side.

It should look something like this:


2. Directory Structure
Follow the suggested directory structure:

(If the raw data contains E files instead of I files, then the E files will be stored under the subfolder 3dvol.)
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> cd april16_2002

> mkdir run1 run2 run3 run4 run5 

> chmod 775 *

> mv P12341.7 run1/

> mv P12342.7 run2 / etc

2. Reconstruction

•
Purpose: to reconstruct the raw signal from k-space to Fourier space in which to do  manipulation of the data 

>pwd
> 16april_2002/run1
the use the appropiate version of grecons:

•grecons65 P12345.7 ********* for the P file version 7

•grecons67 P12345.7 ********* for the P file version 8

•grecons68 P12345.7 ********* for the P file version 9

•grecons75 P12345.7 ********* for the P file version 12+ (for data acquired after May 2006 at Sunnybrook Hospital)

!AND THEN (only for the data acquired on 3T and the pulse sequence name is sprlio)

•sprlioadd P12345.7 P12345.avg 128 26 
•General syntax : sprlioadd  infile outfile # of timepoints # of slices

Then you can take the files named P12345.avg.*  and build a BRIK file . The resulting dataset
has much more usable signal in areas that are normally subject to
susceptibility dropout.

•Watch your disk space and delete the P12345.7.*, and P12345.7 files.

3. Reformatting
•Purpose: to create BRIK/HEAD files (AFNI format files) from the reconstructed image files. 
3.1 Reformatting the Structural Volume:

> cd 3dvol
For E files,

> to3d -anat -skip_outliers -session ../afdir/ -prefix 3dvol ‘E11830S2I???.MR.dcm’

OR

For I files,

> to3d -anat -skip_outliers -session ../afdir/ -prefix 3dvol ‘I.???’

3.2 Reformatting the Functional Volume:
> cd run1

> count -digits 3 -root 3D:0:0:64:64:1:P123456.7. 1 9490 | to3d -epan  -session ../afdir -prefix run1 -anatparent ../afdir/3dvol+orig -xFOV 100R-100L -yFOV 100.9A-99.1P -zSLAB 39.8I-85.2S -time:tz 365 26 2000 seq+z -@

> cd ../run2 etc (run the previous command for all your P files ; Change parameters if needed!)

•Commands explanation:
Structural Volume

•to3d -anat -skip_outliers -session ../afdir/ -prefix 3dvol -xFOV 112.5R-107.5L -yFOV 125.7P-94.3A -zSLAB 63.1I-109.1S ‘I.???’

•- to3d program reads in a collection of images and formats them into AFNI dataset. 


Options:
-anat (-type):  declare an image that contains structural data;

-skip_outliers -session  afdir/ (-session name): will write 3D dataset into session directory "name"; if you add -skip_outliers command before the -session command , the program will omit spitting out outlier info.

-prefix 3dvol (-prefix name) : will write 3D dataset into using prefix "name"

-xFOV 112.5R-107.5L (-xFOV <dimen1> <direc1> - <dimen2><dire2>): 

      -xFOV is used to mean that the distances are from edge-to-edge of the outermost voxels in the x-direction.
      - <dimen> - dimension in mm
      - <direc> is an anatomical direction code, A(anterior), P (posterior), L(left),  .       R(right), I(inferior),S(superior)
 
e.g 20A-30P means that the x-axis of the input images runs from 20mm Anterior to 30 mm
Posterior.

-zSLAB is used to mean that the distances are from center to center of the outermost voxels in the z direction;
•e.g 
Data from subject’s INFO SHEET INFO (structural and spiral scans):

3d T1 Structural Scan 
Slice co-ordinates: I.63.1
                    S 109.1 
                    R 2.5 
                    P 15.7 
FOV 220/2 ==> -xFOV 110+2.5R and 110-2.5L
              -yFOV 110+15.7P and 110-15.7A
 

  -zSLAB 63.1I and 109.1S
•
•

3drefit -apar afdir/3dvol+orig afdir/3dvol+orig

3drefit [options] dataset ....:
3drefit program changes some of the information inside a3D dataset's header;

-apar afdir/3dvol+orig (-apar aset): set the dataset's structural parent dataset to aset (e.g afdir/3dvol+orig); 

The anatomy parent is the dataset from which the transformation from +orig to +acpc and +tlrc coordinates are taken. 

It is appropiate to use –apar when there is more than 1 anatomical dataset in a directory that has been transformed. 

In this way , you can be sure that AFNI will choose the correct transformation
 

* Functional Volume

· count -digits 3 -root 3D:0:0:64:64:1:P123456.7. 1 9490 | to3d -epan -session ../afdir -prefix run1 –anatparent ../afdir/3dvol+orig -xFOV 100R-100L -yFOV 100.9A-99.1P -zSLAB 39.8I-85.2S -time:tz 365 26 2000 seq+z -@

-count:Produces many numbered copies of the root and/or suffix, counting from 'bot' to 'top' with stride 'step'.  
-digits n prints numbers with 'n' digits [default=4]

-root rrr prints string 'rrr' before the number [default=empty] 
- 3D:0:0:64:64:1:P12345.7. 1 9490

general format     3D:hglobal:himage:nx:ny:nz:fname)

-command line file specification;

-9490 No slices* No Timepoints

3D :signal that this is a 3D input file of signed shorts;
•hglobal   : number of bytes to skip at start of whole file;

•himage    : number of bytes to skip at start of each image;

•nx
   : x dimension of each image;

•ny
   : y dimension of each image;

•nz
   : number of images;

•fname     : the actual file name on disk to read 
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4.Data Quality Check
fMRI Concepts :

- Artifacts (term used to denote anything that corrupts or distort an image)
•
•One of the most important step in data preprocessing is data quality check. Based on the quality check extra steps will be included in the preprocessing to remove artifacts.

> afni&
•AFNI Controller Window:

•Check the Structural Volume:

- Xhairs : Multi

- Switch Anatomy

- 3dvol [anat] - Set

-Image (axial) Image (coronal) Image (sagittal) 

Scroll trough the slices ; Make sure the volume has the correct number of slices;

•Check the Functional Volumes:
- Switch Anatomy

- run1 [epan] - Set

-Image (axial) Image (coronal) Image (sagittal) 

Scroll trough the slices ; Make sure the volume has the correct number of slices;

Scroll trough timepoints; use index option in Afni Controller window
•
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