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AMAT: a meta-analysis toolbox 
developed by Antonia Hamilton, beta version April 2005 

comments to antonia.hamilton@dartmouth.edu 
released under GNU general public license 

 
Introduction 
 
What is AMAT? 

AMAT is a matlab toolbox for meta-analysis of fMRI 
data.  The number of fMRI papers examining 
cognitive functions is increasing far too fast for 
anyone to read them all, and with a variety of naming 
conventions for brain areas it is increasing difficult to 
obtain useful results from a general search data base 
like Pubmed.  However, one common convention in 
fMRI papers is a results table which reports in a 
standard coordinate frame where activations where 
found in a particular task.  AMAT just takes these 
tables and makes them searchable.  This means that 
when you do your fMRI study and look at your 
results in SPM and thinks ‘what the hell does [-44 10 26] do?’ AMAT can give you an answer.   
 
How does it work? 

Very simply.  The core of AMAT is a big database which duplicates the results tables from 
hundreds of published papers and links them to a short description of the task and the paper’s 
Pubmed ID number.  AMAT is then able to look up pubmed to get the rest of the details of the 
paper (author, journal etc), so that when you search for a particular brain coordinate, AMAT can 
tell you which other papers have found results nearby. 
 
Some quick disclaimers 

The information in the AMAT database is very minimal – just a coordinate, an area name and a 
description of the functional task in a couple of words.  You might think this is not enough 
information, but this is deliberate.  AMAT is not meant to replace careful reading original papers, 
it is just there to help you find which papers you should read.  Keeping the database entries short 
also makes it easier to add to the database and to maintain it.  AMAT is not meant to let you do 
detailed meta-analysis of the details of papers.  For that you need an in depth database like the 
fMRI Data Centre at Darmouth (http://www.fmridc.org/), which has far more information than 
AMAT can ever hope for. 
 
How do I use AMAT? 

AMAT is a matlab toolbox which builds on many of the graphics functions used in SPM2, which 
is available from the good folks at the FIL in London.  To use AMAT, you will need a working 
version of Matlab (6.5 or 7) and SPM2.  Then download the AMAT files and start playing.  Full 
installation and usage instructions are found below. 
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How do I add my papers to the AMAT database? 

I hoped you’d ask.  It takes about 15 minutes to add each paper, less if you have the data in a 
favourable format (for example, if you are the author and have the word files).  But that means it 
would take me almost 500 hours to add all the papers for 2004, which is time I don’t really have.  
So if everyone who uses AMAT can add just one or two papers, the database will grow much 
faster.  As soon as you add a paper, that data is available for you to search, so it really is worth 
your time – just 15 minutes.  See page 8 for details. 
 
Bugs, comments etc 

AMAT is currently a beta version, meaning that it is not exhaustively tested yet.  I have used it 
on a Windows XP computer with Matlab 7.0 and a linux computer with Matlab 6.5 without any 
major problems, but I’m sure there are still bugs.  When you find them, please let me know.  
Help, ideas, comments, suggestions and improvements are also welcome, just e-mail 
antonia.hamilton@dartmouth.edu 
 

What does the A stand for? 

Well, it gets too confusing to have a program called MAT when you are working with matlab 
files all day, so the A is for A or Antonia’s or Amazing or Awful or whatever you want. 
 
Acknowledgements 

All of the graphics in AMAT are dependent on the graphics routines developed as part of spm2, 
so my thanks to the SPM developers for making their code freely available for people like me to 
hack. 
 
Copyright 

AMAT is copyright, distributed under the GNU General Public Licence 
 
AMAT (being the collection of files found in amat.zip and amat_database.zip) is free but 
copyright software, distributed under the terms of the GNU General Public Licence as published 
by the Free Software Foundation (either version 2, as given below, or at your option, any later 
version).  For more details on "copyleft", see http://www.gnu.org/copyleft/ 
 
AMAT is supplied as is. No formal support or maintenance is provided or implied. 
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How to install AMAT 
1. You will need the basic functions for Matlab 6.5 or Matlab 7 installed on your computer, 

but you shouldn’t need any extra toolboxes. 
2. If you haven’t already got it, download spm2 from the FIL (www.fil.ion.ucl.ac.uk/spm) 

and install it.  Make sure the paths are set up so that if you type spm at the matlab prompt, 
you get spm2. 

3. Download amat.zip and amat_databases.zip from … 
4. Create a folder called amat 
5. Unzip all the files into that folder 
6. In matlab, change directories into the amat folder 
7. At the matlab command prompt, type amat 

 
and that is it! 
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How to use AMAT 
 
When amat is installed and you are in the right directory, typing amat will open up 4 windows 
like this: 

 
The command window is your menu bar – it lets you select the functions you want AMAT to 
do. 
The messages window will start off telling you about the databases AMAT has loaded up.  It will 
let you know if there is a database problem or if you need to get new information from Pubmed 
to update the database. 
The brain window will be used to show you a sliced brain with the activation centres of the 
papers you are interested in 
The table window will be used to show you the results of your searches in detail. 
 
Click on the search button to see the search options.  You can search for specific papers in the 
database, or you can search for the nearest neighbours nearest to a specific point in the brain.   
 

Command 
Window 

Messages Window Brain Window 

Table Window 
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To start with, try searching for neighbours.   
AMAT will ask you for the coordinates, which must be 3 integers in the order x y z.  You must 
indicate if these are MNI or Talaraich coordinates.  The default number of results to show is 30. 
 
For this example, enter 44 15 0 as coordinates. 
 
When you click search, the table window will list the database points nearest [44, 15, 0] in order 
of distance.  Each point in the table is shown in red on the brain, and the search point is shown in 
green (or yellow). 

 
 
Clicking on a line in the table will move the cursor to 
that point in the brain and bring up more information 
about the database entry in the messages window, see 
right. 
 
It will also give you the option to see just the 
coordinates of that particular paper, just as if you had 
searched for the paper itself. 
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Now if you go back to the Menu bar and select the papers option, you can search for a particular 
paper.  The message window will ask you to enter the search terms – up to three authors and a 
publication year are allowed. 
 
Enter your terms and click search 
AMAT will tell you how many papers it found so you can 
decide whether to look at them or to refine your search 
 
When you click show papers, the AMAT table window 
will show the results of your search.  The terms you used to 
search are listed at the top.   
 
Clicking on a line in the table will display more information 
about that paper in the messages window, and will give you 
the option of seeing the database entries for one particular 
paper. 

Click here 
to see this 
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So when you click show coordinates of this 
paper, the brain window will display the 
locations reported in the paper and the table 
window will list the coordinates and descriptions. 
Note the the red blobs in the brain window just 
mark the activation focus – AMAT does not have 
information on the number of voxels or 
signficance of the original activation reported, and 
shows all activations at the same size.  
 
Clicking on the table window will move the 
cursor in the brain to that location and update the 
message window to show the full description of 
an area. 
  
You will now also have the option to search for the nearest neighbours of the current location, so 
you can see what else activated this area. 

 
When you’ve played with AMAT a bit, you will find that you can alternate back and forth 
between searching for regions and searching for papers, tracking activation patterns through the 
brain.  Which I think is quite fun. 
 
When you are done, just click Exit on the menu bar to quit! 
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Adding data and database management issues 
 
These are the important but less fun bits about the workings of AMAT.  The AMAT database is 
actually 3 files.   The main database is amat_database.csv, which contains the vast majority of 
the data.  This is supplemented by mydatabase.csv, which is available for the user to add data 
without any risk of corrupting the core dataset or forgetting which data is new and which is old.  
My hope is that users will gradually add to their local mydatabase.csv and then send me the file 
when it has lots of entries so I can add it to the central database for other users.  The third file is 
amat_pubmed.mat, which is the file generated by AMAT when it contacts Pubmed to obtain 
information on the details of papers. 
 
To make it easy to add data to your local mydatabase.csv, there is also an Excel file called 
add_data.xls which looks like this.  You will have to enable macros when you open the file for 
the export functions to work. 

 
The column headings and notes are fairly self-explanatory – all you need to do is fill in some 
rows of data.  Entries for Brodman Area and Functional name are optional but all the other 
columns should be completed, and don’t leave any blank rows. 
 
Most .pdf files will let you copy and paste data, often only one column at a time but that is still a 
lot quicker than typing.  Addins for Adobe Acrobat like Jade from BCL 
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(http://www.bcltechnologies.com/document/products/products.htm) make it quicker and cleaner 
to copy and paste data.  When you copy negative numbers from a pdf, Excel will sometimes 
show a square instead of a minus sign.  To fix this, select the affected cell (only one at a time) 
and press Ctrl + m.  You should get your minus back. 
 
For each row, you will also 
need to enter an M if the 
coordinate system is MNI, T 
if it is Talaraich, a brief 
description of the task 
conditions and the pubmed 
ID. 
 
The pubmed ID for a paper 
is the number labeled PMID 
below the abstract when you 
look for a paper on pubmed, 
and it provides a unique 
identifier for each paper.  
An example is shown on the 
right. 
 
When you have entered a 
paper or two of data (or more) into Excel, click the red Export button.  A macro will 
export all the data to mydatabase.csv for matlab to read, and will save your 
add_data.xls too.  If it prompts you to overwrite the current files, you should 
accept. 
 
Now you need to make your new data accessible to AMAT.  If AMAT is open, 
restart it, otherwise just start it up.  The database statistics should show additional 
entries in the local database and remind you to update the pubmed database.  Click 
Utilites - Update database, and AMAT will connect to pubmed to obtain the author 
and journal information on the new data.  You will have to be running matlab from a 
computer with an internet connection which matlab is able to use for this to work.  If 
you have problems, type help urlread at the matlab prompt for more information. 
 
Once the database has been updated, AMAT is ready to go and you can explore your 
new data!  When your local database has more than 500 lines, please e-mail it to me 
so I can add it to the central AMAT database for everyone to use.  Similarly, if you 
check the AMAT website occasionally you will find updated databases to download. 
 
Note: For people who hate Excel, it is possible to add lines to mydatabase.csv using 
any other text / data editor you want.  I just use Excel as an example because most 
people are familiar with it. 
 
 
 


