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Tools
Data Acquisition Protocols and Best 
Practices 
Eprime Programs Phase I Traveling Sub-
jects (Function BIRN)
• Used during the 2003 Function BIRN trav-

eling subjects study. 
• Require purchase and availability of E-

prime from Psychology Software Tools, 
Inc. (http://www.pstnet.com/products/e-
prime/).

• Paradigms include: sensorimotor task, 
breathhold task, program for resting 
scans, Serial Item Recognition Paradigm 
(Sternberg, or SIRP), and Mismatch Nega-
tivity or MMN paradigm.

Function BIRN Stability Phantom Quality 
Assurance (QA) Procedures
QA scans performed on a routine basis. 
• Used to verify and measure scanner 

stability during a typical fMRI scanning 
sequence. 

•  Performed on a 17cm spherical phantom 
fi lled with an agar gel. 

• Consist of 200 separate image volumes 
captured over roughly a ten-minute in-
terval. 

•  Post acquisition analyses consist of mean 

and standard deviation measurements, 
drift and percent fl uctuation in signal, sig-
nal-to-noise (SNR), and signal-to-fl uctua-
tion-noise (SFNR) ratios calculated over 
all volumes.

Data Management 
XML-Based Clinical Experiment Data Ex-
change Schema (XCEDE)
An extensive metadata hierarchy for describ-
ing and documenting research and clinical 
studies.
XCEDE SPM Toolbox
Captures the results from activation maps 
using the XCEDE schema. 
•  Supports both SPM99 and SPM2 statisti-

cal structures.
• Tested on SUN, LINUX, and Microsoft 

Windows operating systems.
• Used to capture PET and fMRI analysis 

results and the associated analysis model 
specifi cations.

BXH/XCEDE Toolbox 
Suite of tools designed to read, write and 
manipulate XML descriptors using the BXH 
or XCEDE schemas. 
•  Descriptors are “wrappers” of the original, 

unadulterated image data fi les.
•  Provides standard interface to image data 

and other metadata extracted from image 
headers. 

• Includes tools to create and use XML 
“event” descriptors for representing stimu-
lus presentation and other time-based 
data.

Human Imaging Database (HID)
Developed to address problems associated 
with managing increasingly large and diverse 
datasets collected throughout clinical and im-
aging communities. The HID is an extensible 
database management system comprised of 
three core components:
•  Human Imaging Database Schema 

Designed to be customized and extended 

BIRN Provides a Useful Suite of        
Research Tools and Datasets
The Biomedical Informatics Research Network is committed to an open source policy.  

In every case of tool development, BIRN developers produce open source software 
tools which will be made available without restrictions.  Data will also be openly shared 
and made available with no restrictions other than subject confi dentiality.  The following 
are the current suite of BIRN tools and data available to researchers.

Measuring white 
matter and plial 
surfaces is one 
step in the Free-
surfer processing 
pipeline.
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to contain relevant information from sites 
without requiring schema modification. 
Information can consist of:
 – Data concerning the research subjects.
– Subject assessments and demograph-

ics.
– Experimental data.
– Experimental protocols.
– Annotations or statistics (metadata) 

normally included with an experiment 
or study.

• Clinical Assessment Layout Manager
 Facilitates the preparation and incorpora-

tion of on online clinical assessment entry 
forms.

• Human Imaging Database User Interface Al-
lows for management of research subjects 
and experiments.

Data Analysis 
3D Slicer
Open-source application that assists with 
visualization, registration, segmentation, and 
quantifi cation of medical image data. 
•  Ongoing collaboration between MIT Artifi cial 

Intelligence Lab and Surgical Planning Lab 
at Brigham & Women’s Hospital, an affi liate 
of Harvard Medical School.

FreeSurfer
Set of semi-automated tools for reconstruc-
tion of brain cortical surface and overlay of 
functional data onto that surface.
LONI Pipeline
Visual programming interface that allows 
researchers to link many independently de-
veloped analysis programs into a processing 

“pipeline.”
B0 and Eddy Current Correction Code 
for Diffusion MRI
Software tool (executable and source 
code) and recommendations for acquisi-
tion protocols to correct distortions in dif-
fusion MR images that are generated by 
main magnetic fi eld inhomogeneities and 
eddy current generated from the direction-
dependent diffusion encoding gradients.
Defacer for Structural MRI
Algorithm for removing identifi able facial 
features (eyes, nose, and mouth). 
•  Still in validation phase.
•  Does not disturb brain tissue. 
•  Works on T1-weighted structural MRI.
• Produces a defaced structural image, 

and an image of applied mask. 
•  Code mri_deface produces a facial 

mask, which is used to apply mask to 
original volume, resulting in a defaced 
structural image. 

• For images in other modalities, mask 
can be co-registered to the image before 
application.

Large Diffeomorphic Deformation Met-
ric Mapping (LDDMM) and Tutorials 
Assigns metric distances on the space 
of anatomical images in Computational 
Anatomy thereby allowing for the direct 
comparison and quantization of morpho-
metric changes in shapes. 
• As part of these efforts the Center for 

Imaging Science at Johns Hopkins Uni-
versity develop techniques to compare 
images and to visualize the changes and 
differences.

Gradient Non-linearity Distortion Cor-
rection
Provides 3D correction of image distor-
tions in MRI data due to non-linearity of 
the magnetic fi elds from imaging gradient 
coils.

Data 
Calibration 
Function BIRN Multi-Site Quality Assur-
ance (QA) Data
Routinely performed QA scans used to 
verify and measure scanner stability during 
a typical fMRI scanning sequence.

The Mouse 
BIRN is de-
veloping in-
teroperable 
multimodal 
atlasing ef-
forts for the 
mouse brain.

BIRN Provides a Useful Suite of Research Tools...
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• Scans are performed on a 17cm 
spherical phantom fi lled with an agar 
gel.

• 200 separate image volumes cap-
tured over a ten minute interval.

Mouse 
Mouse 3D Atlas
Atlas based on a magnetic resonance 
microscopy (MRM) image diffusion-
weighted in the Z-direction acquired 
from a normal, 100-day old male 
C57BL/6J mouse. 
• Comprised of a diffusion-weighted 

image volume, label volume, mask 
volume, and label index.

Mouse Shiverer DTI
High-resolution (80um isotropic) con-
trast-enhanced diffusion tensor data 

mosaic image from hippocampus of 
C57BL/6H D-line transgenic mouse 
overexpressing alpha-synuclein. A 
high resolution multiphoton micros-
copy mosaic image of distribution 
of cell bodies (Hoescht 33342; blue) 
and alpha-synuclein (green) from a 
D-line transgenic animal overexpress-
ing alpha-synuclein under the PDGF 
promoter.
Mouse Common Specimen
Single fi xed specimen using MRM 
from Duke’s CIVM, Diffusion Weighted 
MR from Caltech’s Beckman Institute, 
and Optical Histology and Staining 
from UCLA’s LONI. UCSD’s NCMIR 
performed Multiphoton Microscopy 
using tissue from an animal of the 
same strain.

Human 
Open Access Structural Imaging 
Series (OASIS)
Series of structural MRI data sets 
available for study and analysis. 
•  Cross-sectional collection of 400 

subjects covering the adult life 
span. 

• Three or 4 individual T1-weighted 
MRI scans obtained in single scan 
sessions. 

• Subjects are all right-handed and 
approximately equally divided by 
gender. 

• 100 subjects over the age of 60 have 
been diagnosed with very mild to 
mild dementia of the Alzheimer’s 
type (DAT). •  Additional reliability 
data set of images obtained from 
20 of the non-demented subjects 
on a subsequent visit.

Structural MRI Calibration Data
Structural MRI data from 5 healthy 
volunteers scanned multiple times 
on multiple sites having different 1.5T 
systems (Siemens, GE, Piker). 
•  For each subject, four multi-spectral 

structural scans were obtained in 
a single scan session, from which 
tissue proton density and T1 maps 
can be derived. 

•  Data acquired to investigate various 

metrics of within-site and across-site 
reproducibility.

Diffusion MRI Calibration Data
Database contains structural and diffu-
sion MRI data from two healthy volun-
teers scanned multiple times on a 1.5T 
Philips system to investigate reproduc-
ibility of diffusion-derived metrics, such 
as fractional anisotropy maps.
Function BIRN Phase I Traveling 
Subjects Dataset
Phase I subject pool consisted of six 
right-handed healthy male subjects 
tested twice at each Function BIRN site 
on successive days. 
•  Scanned in each MRI scanner at least 

twice using the calibration and cogni-
tive protocols to produce a dataset to 
measure intersite, intersubject, and 
intersession variance.

Tools utilized by BIRN partici-
pants 
SRB
Client-server middleware designed for 
managing fi le collections in a heteroge-
neous, distributed environment.
ImageJ

(Continued from page 2)

BIRN Provides a Useful Suite of Research Tools and Datasets...

Tools (Cont'd)

FreeSurfer re-
constructs brain 
cortical surfac-
es and overlays 
functional data 
onto the recon-
struction.

acquired from six background control 
(C3HeB) and six dysmyelinating shiver-
er (C3Fe.SWV shi/shi) mouse brains. 
•  Data consists of nominally unweighted 

and diffusion weighted images with 
optimized icosahedral sampling.

Cerebellum Large Scale Mosaic 
High resolution, large scale multiphoton 
microscopy mosaic image from cer-
ebellum of C57BL/6H normal mouse. A 
high resolution multiphoton microscopy 
mosaic image of a cerebellar distribu-
tion of cell bodies (Hoescht 33342; 
blue) and alpha-synuclein (green) from 
a non-transgenic animal.
Hippocampus Large Scale Mosaic 
Large scale multiphoton microscopy 

Defacer for Struc-
tural MRI removes 
identifiable facial 
features  (eyes , 
nose, and mouth). 

Pure Java image processing applica-
tion, currently able to open DICOM, 
JPG, GIF, and TIFF images directly 
from BIRN Portal.
J viewer
Simple 3D viewer that reads and dis-
plays Microbrightfi eld’s Neurolucida V3 
ASCII, XVotrace, and Synu.
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The annual BIRN All Hands Meeting 
(AHM) was hosted at the Univer-

sity of California’s San Diego campus 
the week of October 17-20. The four-
day meeting, consisting of working 
group meetings, training sessions, and 
status meetings, engaged more than 
200 national participants in presenta-
tions, brain-storming workshops, and 
problem-solving discussions. “Offi cial 
registrants totaled 201, an increase of 
approximately 40 over the 2004 AHM,” 
according to Mark James, chair of the 
local organizing team within the BIRN-
CC. The main theme of the meeting 
was on seeking ways to expand and 
improve how BIRN’s test-bed discov-
ery-science can be shared with other 
researchers in the neurosciences for 
the benefi t of our society. 
The meeting was held in the newly 
completed California Institute for 
Telecommunications and Information 
Technology (Cal(IT)2) building, within 
the Jacobs School of Engineering.  On 
Monday, the fi rst day of the AHM, the 
BIRN test bed participants (Mouse, 
Function, and Morphometry) met to 
solidify plans and key goals for the 
next 3, 6, and 12 months. 
Steven Potkin chaired Tuesday morn-
ing’s ‘Welcome Session’, organized 
around BIRN’s main theme of ‘col-
laborative tools enabling scientific 
discovery.’  Following the afternoon’s 
five breakout sessions, Timothy 
Killeen, Director of the National 

BIRN-CC Update: All Hands Meeting 2005 
by Skip Cynar, UCSD

event is gratefully acknowledged.
Wednesday morning was dedicated 
to working groups focused on portal 
and visualization (Jason Novotny), On-
tologies (Maryann Martone and Carol 
Bean), Databases and Integration (Jef-
frey Grethe), and Workfl ows (Shawn 
Murphy). The Test Beds and Working 
Groups delivered closing summary 
presentations on their efforts late in the 
afternoon. This was followed up with 
closing remarks from members of the 
BIRN Executive Committee.
Thursday morning members of the 
BIRN Executive Committee held a 
planning session for the Society for 
Neuroscience Conference. Three con-
current workshops focusing on atlases 
(Jyl Boline), portal development (Jason 
Novotny), and FreeSurfer/3D Slicer 
(Randy Gollub) were taught for both 
BIRN and non-BIRN participants. The 
AHM concluded Thursday afternoon. 
Many of the speakers indicated that 
their Power Point slide presentations 
would be made available on the BIRN 
website. 
We value your impressions of  the 2005 
AHM. If you haven’t already done so, 
please take a minute to complete the 
AHM survey e-mailed to registrants on 
28-October. All  information provided 
will be anonymous unless you choose 
to identify yourself. Survey URL: http://
www.nbirn.net/AU/Events/AHM2005/
index.htm

Center for Atmospheric Research, de-
livered the keynote address, entitled 
“Cyberinfrastructure and Earth System 
Science.” Following the talk, many par-
ticipants enjoyed dinner and cocktails 
at UCSD’s Birch Aquarium overlooking 
the Pacifi c. Hewlett Packard’s generous 
support in helping to sponsor this social 

BIRN Coordinating Center Director Mark 
Ellisman, Keynote Speaker and Director 
of the National Center for Atmospheric Re-
search Timothy Killeen, and NCRR Director 
Barbara Alving attended the AHM.

More than 200 BIRN members from across the nation participated in presentations, brain-storming workshops, and problem-solving 
discussions at the BIRN All Hands Meeting.

Morphometry BIRN members found ample 
time to meet and discuss research needs, 
processes and goals for the coming year.
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Function BIRN

Function BIRN Update
by Jessica Turner and Liv Trondsen, UCI

The summer of 2005 has 
been a rich and productive 

time-window for Function-
BIRN (FBIRN) researchers. 
We’ve been able to fully exploit 
the collaborative environment 
and physical infrastructure that 
we’ve developed and deployed 
over the past three years. 
FBIRN expects to meet their 
recruitment target of 300 sub-
jects by November 2005. With 
this substantial dataset, the 
FBIRN will achieve a key goal 
of the project by the creation 
of a large, well-characterized, 
de-identified neuroimaging 
dataset available to the scien-
tifi c community. Accelerating 
discovery-science through 
multi-site collaborations and 
publicly available datasets has 
been a driving force for the 
BIRN project and continues to 
fuel the FBIRN in its research aims.  
Calibration progress
A central mission of the FBIRN pro-
gram is to develop methods to provide 
for robust multi-site fMRI studies, by 
reducing the surprisingly large impact 
of scanner differences across imagers. 
New analyses done by the FBIRN, prin-
cipally focusing on the general patterns 
of the BOLD signal in fMRI, confi rmed 
that variability among imaging sites 
can exceed variability among subjects, 
thereby greatly limiting the value of 
multi-site imaging studies. Figure 1 
illustrates the inter-site variability from 
a group of subjects traveling among all 
of the FBIRN sites for the fi rst study: 
imaging the same brain at the different 

imaging sites generated wildly different 
images. This clearly demonstrates the 
need to reduce inter-site variability in 
order to improve the power of multi-
site datasets. Since June, FBIRN has 
worked to reduce inter-site variability by 
54% through their collaborative analyti-
cal efforts. 
Using a subset of the FBIRN multi-site 
dataset from subjects with schizophre-
nia plus age-matched controls, we sys-
tematically compared four calibration 
methods (1) no-calibration, 2) smooth-
to-calibration, 3) proportional scaling, 
4) combined calibration) using ANOVA. 
Our study performed an analysis of 
variance (ANOVA) on FMRI data from 
30 schizophrenic and healthy subjects 

acquired at three imag-
ing sites (above) in or-
der to investigate differ-
ences in brain function 
between subjects with 
and without schizophre-
nia (Diagnostic Group 
effect). The no-calibra-
tion condition (1) was 
associated with a small 
Diagnostic Group ef-
fect relative to the large 
Group-by-Site interac-
tion. The Group-by-Site 
interaction indicates that 
the difference between 
the subject groups is 
not the same from site to 
site, which reduces the 
overall sensitivity to the 
group difference. The 
smooth-to calibration 
method (2) increased 
the effect of group and 

reduced the impact of the group-by-site 
effect, two desirable results.  Adding 
proportional scaling based on the va-
soreactive response to breath holding, 
(3) to the calibration pathway further im-
proved the results. Once outliers (three 
subjects) were identifi ed based on their 
unusual vasoreactive responses, the 
combined calibration method (4) re-
vealed a better discrimination between 
schizophrenic and non-schizophrenic 
subjects. Using these combined meth-
ods, the group differences in the data 
were robust, and the variation across 
scanner and site was minimized. This is 
successfully paving the way for robust 
integration of the imaging data in this 
multi-site study. 
Although the calibration methods de-
scribed above improved the sensitivity 
of multi-site imaging datasets to the 
effect under study, there is still work 
to be done. While these methods 
reduced the undesirable inter-site 
variation, it remains moderately large.  
The calibration methods proposed for 
the FBIRN project will further reduce 
this variation and improve methods for 
determining more subtle differences in 
neuro-circuitry. 

Examples of 4 fMRI scans of a single subject acquired at 4 different imaging sites. The 
variability across imaging sites from the same subject is evident. 

ANOVA results comparing the effect of 4 different calibration condi-
tions on the relative sensitivity to the diagnostic group effect (in yel-
low) and the inter-site variability (foreground, in gray). From left to 
right: No-calibration correction, the inter-site variability overshadows 
the difference between patients and controls; smoothing; calibration-
by-breathholding; and fi nally using the breathholding response to 
fi lter out implausible physiological responses.  There is an increasing 
sensitivity to the diagnostic group differences, and a decrease in the 
unwanted interaction term. 
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BIRN-CC

(Continued on page 8)

Profi le

ZOLA - Yerkes National Primate Research Center  

Stuart Zola, PhD is one of the nation’s leading neuroscientists and a champion for communicat-
ing science and research to the public. As the director of the Yerkes National Primate Research 

Center, Dr. Zola oversees diverse research programs addressing infectious 
diseases, childhood visual defi cits, organ transplantation and cognitive de-
velopment. Yerkes is one of eight National Primate Research Centers funded 
by the National Institutes of Health and is recognized as an international 
leader in biomedical and behavioral studies with nonhuman primates. 

  

Dr. Zola’s own research focuses on 
memory, its formation, consolida-

tion, and retrieval; he has contributed 
valuable insights into the brain’s orga-
nization of memory and how this relates 
to amnesia and other memory problems.  
In addition to his leadership role at Yer-
kes, Zola is a Professor of Psychiatry 
and Behavioral Sciences at Emory’s 
School of Medicine, and a Senior Re-
search Career Scientist at Atlanta’s VA 
Medical Center.
Q. What is your current role within 
the BIRN?
A. I’m coordinating the development 
of the non-human primate BIRN test 
bed.  The National Center for Research 
Resources (NCRR) approached me 
with an interest in evaluating the fea-
sibility of a non-human primate BIRN.  
I suggested the NCRR-funded Yerkes 
National Primate Research Center at 
Emory University in Atlanta would be 
a good seed project to begin building 
this test bed.
We intend to grow it by bringing other 
sites into a consortium in order to take 
advantage of the aggregate of distrib-
uted data and pooled subjects.  The 
BIRN provides an information technol-
ogy infrastructure that facilitates col-
laboration—especially where the data 
come from different groups, different 
technologies and across geographic 
sites.  It is important to recognize that 
the BIRN’s creation of a public reposi-
tory of data and shared tools is a sig-
nifi cant step towards open access of 
published data.
Q. What inspired your interest in 
human cognition and emotional de-
velopment?

A. When I fi rst started my graduate stud-
ies, it was in social psychology. Initially, 
I was interested in being a clinician and 
therapist. During my fi rst year of study, 
I took a course about the brain, taught 
by Professor       Helen Mahut. Before that 
I’d never studied the brain, I was more 
of a behaviorist. During her course, I 
suddenly understood a new powerful 
approach to providing insights about 
behavior.  That very semester I decided 
to switch my graduate program to physi-
ological psychology, which today we 
call neuroscience.  Prof. Mahut’s  brain 
course inspired my career; she became 
my PhD advisor in graduate school. 
Q. What are some of the most urgent 
challenges in your research? 
A. My research program is focused 
on memory, brain function, and how 
memory is organized in the brain.  We 
have used nonhuman primate models for 
many years and during the course of that 
work,  we uncovered a memory system 
for the brain--a group of interrelated 
structures in the temporal lobe of the 
brain. This development laid the ground-
work for much of the work to come. The 
question was, how do these structures 
interact?--presumably they are not all 
doing the same thing. Each compo-
nent is doing a different computational 
process in the service of memory.  The 
focus became, how do we sort out what 
each component contributes.  This has 
turned out to be a fairly diffi cult problem, 
largely in part because the structures are 
interconnected. 
We have begun to develop new ways of 
assessing the roles of specifi c intercon-
nections, such as chilling down select por-
tions of the brain so that we can reversibly 

disable a 
portion of 
the brain 
and later 
b r i n g  i t 
back on 
line. One 
of the dif-
fi culties in our research fi eld is that if 
you make permanent lesions to the 
brain then you can’t go back and ask 
the question of what would happen now 
to the learning that went on without the 
structure being in place. But with revers-
ible lesions you can actually do that. 
You can shut off a system for a period 
of time, such as either during the encod-
ing process or during the consolidation 
process or during the retrieval process 
and you can ask ‘What is the role of that 
structure during any of these different 
components of learning?’  That has 
turned out to be the biggest challenge 
for us--how to begin to delineate the 
contributions of individual structures at 
different times in the processes of learn-
ing and memory.  
Q. How will the Biomedical Informat-
ics Research Network help advance 
this research?
A. BIRN will be very helpful; the frame-
work of our proposed research with 
the BIRN will build on this area of 
research. The BIRN will allow us to 
integrate related avenues of research, 
such as imaging, the analysis of cDNA 
microarrays, and sophisticated behav-
ioral assessments, such as infrared eye 
tracking. We have techniques now by 
which we can track what an individual 
is actually looking at on a monitor that 

Stuart Zola
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ZOLA - Yerkes National Primate Research Center...

by Jyl Boline, UCLA, Anjum Ali, Duke University

Mouse BIRN

The Mouse BIRN is building multi-
scale, multimodal brain atlases of 

mouse models of neurodegenerative 
disease, along with a set of 
associated tools for registering 
data to this framework and que-
rying spatially linked data.  The 
fi rst major release of a multi-
scale brain atlas is scheduled 
for November, with additional 
data, improved methods, and 
new workflows will also be 
released.
Participating researchers at fi ve 
universities are acquiring data 
from normal mice and mouse 
models of multiple sclerosis 
and Parkinson’s disease and 
registering this data to the 
mouse BIRN framework.  Plans 
for the near future include 
extending this collaboration 
to include an Alzheimer’s dis-
ease model.  Protocols have 
been developed to image the 
animals at two or more sites 
using a combination of high 

Lower threshold (62.5%) reconstructions of surface models re-
trieved from the probability anatomic map. Abbreviations:  OLF 
olfactory bulb. CR cerebrum. DI diencephalon. MBHB midbrain-
hindbrain. CB cerebellum. SC superior colliculus. IC inferior 
colliculus. CP+GP striatum nuclei. SN substantia nigra. MB 
mammillary body. PI pineal gland. Middle: surface of cerebrum 
removed. Bottom: both surfaces of cerebrum and diencephalon 
removed.

they are viewing and watch how they 
are processing that visual information.  
When combined, these data require a 
daunting amount of data analysis, and 
data translation. 
The BIRN promises to supply this 
integration from a number of different 
platforms, including positron emission 
tomography (PET) and magnetic reso-
nance imaging (MRI).  Each provides 
unique information that are critically 
important. With the enormous amount 
of genomic information fl owing in from 
microarrays, such as the chimpanzee, 
human, and rhesus genomes, we have 
the opportunity of asking questions 
about learning and memory across dif-
ferent species.  Linking together diverse 
genomic data with imaging information 
and behavioral observations will be the 
extraordinary challenge.  And the BIRN 
technology is the best opportunity we 

have to integrate this information from 
diverse platforms and locations.  
The non-human primate test bed will 
address several challenging problems 
facing NIH researchers working on non-
human primate models of disease. The 
new test bed will fi t nicely between the 
mouse and human test beds currently 
in BIRN. Linking different platforms 
together will be extremely useful for 
advancing our understanding of the re-
lationship between performance, genet-
ics, and the structural changes we track 
with imaging.  The BIRN is an unique 
opportunity to address these important 
questions (and daunting challenges) in 
an effective way--that is an aspect of the 
BIRN program that excites me!
Q. Would you like to offer advice to 
students embarking on a research 
career?
A. I’d tell them two things. First, remain 

fl exible about how you are looking at 
things in your science and career. Noth-
ing is in concrete; decisions you make 
can be changed. Second, try and fi gure 
out what really gets you up and going in 
the morning. I can’t think of a more excit-
ing time for the neurosciences.  We are 
really on an exciting and creative path-
way for understanding brain functions 
and realizing important translational ac-
complishments. So if I was a youngster, 
I’d be heading into the fi eld of genomics. 
I see the opportunities there in terms of 
technology and organizations, like BIRN, 
being able to bring all of these pieces 
together for achieving breakthroughs. 
This will be an era of accomplishment 
in terms of brain science.  It is really an 
exciting time for all of us.
For more information on the Non-human 
Primate BIRN, see page 11.

Mouse BIRN Update
microscopy.  Mircroarray analyses are 
being used in conjunction with these 
image-based techniques.  Guided by 

a vision of open-access to 
diverse, distributed data and 
the interoperability of soft-
ware and data resources, 
the Mouse-BIRN team will 
continue to develop protocols 
to enable neuroscientists to 
mine multiple, disparate, and 
distributed resources from 
their desktop.    
Advances in the Atlasing 
Toolkit 
The atlasing efforts of the 
mouse BIRN rely on spatially 
registering several types of 
data into a common frame-
work.  The BIRN infrastructure 
provides a unique opportunity 
to coordinate the registration 
efforts of separate sites and 
their atlas data sets, which 
include  a 3D Nissl-stained 
brain (Drexel);  a 3D MRI at-

resolution magnetic resonance micros-
copy, diffusion weighted MRI, histology, 
and high resolution light and electron 
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las (UCLA), and a 2D set of atlas plates 
with the Paxinos and Franklin (2001) 
brain delineations (UCSD).  Research-
ers among this group are working to 
fi rst achieve a common spatial frame-
work between these efforts, and then to 
standardize the process of registering 
new data to fi t this framework. The BIRN 
infrastructure provides the means to tie 
these atlases together. 
At the recent BIRN All Hands Meeting, 
Mouse BIRN researchers demonstrated 
signifi cant progress in establishing a 
common framework across the indi-
vidual atlases.  In this system, a user can 
open two or more atlases, and as they 
navigate through one, the display of the 
other is updated concurrently--achieving 
coordinated navigation through multiple 
atlases.  
A beta version of this interoperable 
atlasing environment, the Mouse BIRN 
Atlasing Toolkit (MBAT) is scheduled 
for release in November.  Both a stand-
alone and a portal-enabled version will 
be released.  More information about 
this project, and access to the tools can 
be found at http://www.nbirn.net. (See 
fi gure, below)
Advances in data acquisi-
tion
Members of the Mouse-BIRN 
have been pushing the limits 
of MRI data acquisition in 
the mouse brain, resulting 
in remarkably detailed, high 
resolution images of mouse 
brain morphology.  This is 
largely due to an enhanced 
T2 weighted acquisition pro-
tocol for the ‘actively stained’ 
mouse developed by Anjum 
Ali at Duke’s Center for in vivo 
Microscopy (CIVM).
Accurate T2 measurements 
and subsequent T2 weighted 
images are a diffi cult chal-
lenge at high fi elds due to 
the combined effects of dif-
fusion mediated losses and 
large susceptibility variation. 
Furthermore, in the presence 
of paramagnetic contrast 

agents, mouse brain-tissue-T2s de-
crease signifi cantly. 
This protocol is capable of producing 
43 micron, isotropic, 16 echo volumes 
with a minimum echo spacing of 7ms in 
an acquisition time of 4 hrs. The pulse 
sequence consists of a 3D volume im-
aging implementation of the multi-echo, 
Carr Purcell Meiboom Gill sequence.  T2 
weighted images are computed by taking 
a Fourier Transform of the echo volumes 
in the temporal dimension. This produces 
enhanced T2 weighted contrast with a 
signifi cant gain in signal-to-noise ratio. 
Images obtained using this protocol re-
veal detailed mouse brain morphology 
such as multiple layers of the cortex, 
groups of thalamic nuclei, layers of the 
inferior and superior colliculus, and 
molecular and granular layers of the 
cerebellum with a high degree of defi ni-
tion and contrast not reported before in 
T2-weighted acquisitions at high fi elds. 
Advances in mouse atlas develop-
ment 
Brain atlases may provide stereotaxic 
coordinates that defi ne brain position and 
orientation within grid systems.  Since 
gene expression changes rapidly during 
development, correlating expression to 

anatomy can be quite diffi cult without 
such a coordinate system for each 
developmental stage.  However, until 
recently this has not been constructed 
for the developing mouse brain. Re-
cently, in Anatomy and Embryology (14-
Oct- 2005;:1-19 ), Erh-Fang Lee and 
colleagues at the Laboratory of Neuro 
Imaging (LONI-UCLA), constructed 
just such an atlas for the neonatal (P0) 
mouse brain. This atlas helps structure 
the data, enabling comparison and 
ensuring consistency across different 
laboratories, a central objective of the 
Mouse-BIRN. 
This atlas was constructed from the 
mean brain shape obtained from the 
MR image volumes of 8 mice.  Anatomic 
labels were described that enabled 
feature-based registration.  Variations in 
the atlas space provided a spatial range 
for probability maps of several important 
anatomic structures.  The atlas was 
tested using both MR images from a test 
brain and a reconstructed high resolu-
tion histological image volume.  
By selecting a threshold of the probability 
map, anatomic space for each structure 
with various confi dence intervals can 
be reconstructed for different purposes; 

restrictive thresholds 
provide more accurate 
mapping, while looser 
thresholds provide 
more labeling through-
out.  This suggests 
that the proposed 
anatomic space pro-
vides an accurate map 
when an appropriate 
registration strategy 
takes into account the 
intended purpose.  
Reference citation: 
Standard atlas space 
for C57BL/6J neonatal 
mouse brain, by E-F 
Lee, RE. Jacobs, I. Di-
nov, A. Leow, and AW. 
Toga in Anatomy and 
Embryology (Berl). 
2005 Oct 14;:1-19  
DOI: 10.1007/s00429-
005-0048-y

Mouse BIRN Update...
(Continued from page 8)

Mouse BIRN is developing interoperable atlasing environment, the Mouse 
BIRN Atlasing Toolkit (MBAT) to enable data comparison and ensure 
consistency across different laboratories. 
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Brain Morphometry BIRN

Morphometry BIRN Update
by Jorge Jovicich, MGH

Left, two human hippocampi with the velocity vectors calculated by Large Defor-
mation Diffeomorphic Metric Mapping (LDDMM).  Right, the threshold of displayed 
velocities can be adjusted to display a narrow range of velocities (in this case the 
largest velocity vector, and hence deformation.

Over the past  few months the 
Morphometry test bed has been fo-
cused on attaining the goals set forth 
for the BIRN Annual All Hands Meet-
ing (AHM, October 17-20, 2005, San 
Diego). A good part of this work has 
been fi nalizing the preparation of hu-
man imaging data and software tools 
for dissemination to the public at the 
Society for Neuroscience meeting, later 
this year (details below). We’ve been 
working with the other test beds to plan 
the 2005 AHM focusing on BIRN-wide 
interactions between the various work-
ing groups that address issues of com-
mon interest across all test beds. Here 
is a summary of Morphometry-BIRN’s 
progress.
MRI system upgrade calibration: 
multi-site coordination
Later this year, the Massachusetts 
General Hospital (MGH) and Brigham 
and Women’s Hospital (BWH) imag-
ing facilities will have their 3T systems 
upgraded by Siemens and GE, respec-
tively. Investigators from Morphometry 
and Function-BIRN test beds, as well 
as GCRC collaborators, are working 
together to coordinate a human and 
phantom calibration protocol that will 
enable us to characterize changes due 

to the system upgrades.  The new up-
grades will enable improved spatial and 
temporal resolution through the use of 
multiple receiver channels with parallel 
acquisition factors.
3D Slicer Training
Together with our collaborators in the 
National Alliance for Medical Imaging 
Computing (NA-MIC), we prepared 
and offered a workshop providing 
hands-on training in using 3D Slicer, the 
neuroimaging data visualization soft-
ware tool. Slicer’s vtkFreeSuferReaders 
module allows interactive visualization 
and manipulation of the results of Free-
Surfer analyses--the result of intense 
mBIRN interoperability development 
between MGH and BWH. Demand for 
this training course resulted in schedul-
ing a second section. Details about this 
workshop and future training opportuni-
ties can be found at http://www.na-mic.
org/Wiki/index.php/Training:Main
Morphometry test bed updates data 
and software tools
See page 2 for an outline of updated 
data and tools to be released at this 
November’s Society for Neuroscience 
meeting. 
Public dissemination deliverables 

from Morphometry BIRN
I Dissemination of human MRI data
 -  Human Open Access St ruc-
tu ra l  Imag ing  Ser ies  (OASIS)
OASIS is a series of structural MRI 
data sets publicly available for study 
and analysis. The initial data set con-
sists of a cross-sectional collection of 
400 adult subjects representative of an 
adult life span (ages 19 to 96). Three 
or 4 individual T1-weighted MRI scans 
from a single scan session are included 
for each subject. All subjects are right-
handed and each gender is equally 
represented. One hundred subjects 
over the age of 60 have been diagnosed 
with very mild to mild dementia of the 
Alzheimer’s type (DAT). Additionally, 
a replicated image scans of 20 of the 
non-demented subjects were acquired 
to assess data reliability. The data are 
amenable to a range of analytic ap-
proaches. Fundamental changes in 
brain structure between healthy and dis-
eased subjects can be demonstrated by 
the comparison of analytic measures, 
such as the automated computations 
of whole brain volume and estimated 
total intracranial volume. Visualizing, 
exploring, and downloading the data 
is enabled through a web-based ap-
plication. 
Human structural MRI calibration data 
In order to investigate various metrics 
of within-site and across-site repro-
ducibility, structural MRI data from 5 
volunteers was collected from multiple 
scans, multiple sites, and multiple 1.5T 
systems (Siemens, GE, and Philips). 
For each of the fi ve healthy subjects, 
four multi-spectral structural scans were 
obtained during a single scan session.  
Tissue proton density and T1 maps 
were derived from these subjects. 
Human diffusion MRI calibration data
We will distribute structural and diffusion 
MRI data from two healthy volunteers 
that were scanned multiple times on a 
1.5T Philips system in order to investi-
gate reproducibility of diffusion-derived 
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Tool Tips

metrics, such as fractional anisotropy 
maps. 
While we work to investigate how the 
reproducibility of diffusion derived met-
rics, like fractional anisotropy, depend 
on signal-to-noise ratio (SNR) and the 
number of gradient orientations. The 
database can be used for many other 
purposes, for example, investigating 
the reproducibility of tractography, as 
well as studying the effects of differ-
ent tractography fitting routines on 
stability. The data is also a resource 
for processing and visualizing tool 
developments.
II. New software analyses and visu-
alization tools released
Correction for distortions from gra-
dient non-linearities
A software tool for correcting image 
distortions introduced by non-lineari-
ties in the imaging gradients.
Correction for direction-dependent 
distortions in diffusion Tensor Im-
aging
A software tool and acquisition protocol 
was developed for correcting diffusion 

MR image distortions generated by 
inhomogeneities in the main mag-
netic fi eld resulting from eddy currents 
generated from the diffusion encoding 
gradients. 
Defacing tool for MRI data. A software 
tool for removing facial image pixels, 
without touching brain pixels, is now 
available for de-identifying high-resolu-
tion structural data. 
Freesurfer
FreeSurfer is a set of semi-automated 
imaging tools for reconstructing the 
brain’s cortical surface from struc-
tural MRI data and thus providing a 
reconstructed surface for the overlay 
of functional MRI data (https://surfer.
nmr.mgh.harvard.edu/) 
3D Slicer
The 3D Slicer software tool is open-
source software for the visualization, 
registration, segmentation, and quan-
tifi cation of medical data (http://www.
slicer.org/) 
Large Diffeomorphic Metric Map-
ping (LDDMM)
The LDDMM application assigns met-
ric distances onto anatomical images 

in support of computational anatomy. 
The LDDMM provides for the direct 
comparison and quantization of chang-
es in brain morphometrics. The Center 
for Imaging Science at Johns Hopkins 
University is developing techniques to 
facilitate the comparison of images, 
including visualizing morphological 
changes and differences (http://cis.jhu.
edu/software/ldmm/). This software is 
not yet available for distribution, but is 
currently available via the BIRN Portal. 

*Publications*
Bin Chen; Hua Guo; Allen W. Song. 
Fast correction for direction-dependent 
distortions in diffusion tensor imaging 
using matched magnetic fi eld maps, 
NeuroImage (in press)
Jorge Jovicich; Siter Czanner; Douglas 
Greve; Elizabeth  Haley; Andre van der 
Kouwe; Randy Gollub; David Kennedy; 
Franz Schmitt; Gregory Brown; James 
MacFall; Bruce Fischl; Anders Dale. 
Reliability in multi-site structural MRI 
studies: Effects of gradient non-linear-
ity correction on phantom and human 
data, NeuroImage (in press)

The Yerkes National Primate Re-
search Center at Atlanta’s Emory 

University is directing the development 
of a new BIRN test bed for linking brain 
imaging, behavior, and molecular infor-
matics in non-human primate preclinical 
models of neurodegenerative disease. 
Our initial plan proposes to link three 
recently developed capabilities for 
research with monkeys: (1) structural 
and functional MRI and PET data from 
rhesus monkeys as animal models for 
Mild Cognitive Impairment (MCI, a risk 
factor in humans for subsequent onset 
of Alzheimer’s Disease); (2) molecular 
informatics-based microarray tech-
nologies using the nearly completed 
monkey genome and rhesus gene 
chip, combined with microarrays be-
ing developed to assess material from 

New BIRN test bed participants. Rhesus 
monkey mother and infant at the Yerkes 
National Primate Research Center.

Morphometry BIRN Update...

Introducing Non-human Primate BIRN
by Stuart Zola, Emory University

monkey brain biopsy samples; (3) new 
and sophisticated ways of assessing 

cognitive function in monkeys, (e.g., 
noninvasive infrared eye-tracking, 
paralleling work in humans, used 
with current functional brain imaging 
technology. This approach will clarify 
relationships between genetics and 
behavior, specifi cally the fundamental 
connection between genetic predispo-
sitions and the potential expression of 
neurodegenerative disease.
The non-human primate test bed will 
use the cyberinfrastructure of the BIRN 
project for data-sharing and linking 
the eight separate NCRR-supported 
primate centers, as well as other geo-
graphically distributed research groups. 
Many of the interdisciplinary groups 
participating in the non-human primate 

    (Continued on page 12)
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The Biomedical Informatics Re search Net work
  What is the BIRN?

T he Biomedical Informatics Re-
 search Network (BIRN), a Na tion al 

Institutes of Health (NIH), National 
Centers for Research Resources 
(NCRR), and US Department of 
Health and Hu man Services (DHHS) 
sup port ed ini tia tive, is es tab lish ing a 
dis trib ut ed in for ma tion tech nol o gy 
in fra struc ture to en able fun da men -
tal ly new ca pa bil i ties in large-scale 
studies of hu man disorders, such as 
Parkinson's, Alzheimer's, and mental 
retardation.  
The BIRN in volves a national con-
sortium of 21 uni ver si ties and 30 
re search groups, com pris ing three 
neuroimaging test bed projects that 
are con duct ing struc tur al and func-

 tion al stud ies of neu ro log i cal dis-
ease.  Additional projects utilizing the 
BIRN infrastructure include the Na-
tional Alliance for Medical Imaging 
Computing (NA-MIC) and the United 
Kingdom e-Science program.
The BIRN Co or di nat ing Cen ter  
was es tab lished in 2001 to create, 
sup port, and dis trib ut e es sen tial 
cyberinfrastructure and to pi o neer 
the mod el for a per sis tent, scal able 
ar chi tec ture with ap pli ca tion be yond 
neuroimaging.  
This in te grat ed cyberinfrastructure 
is be ing cre at ed upon tech nol o gies 
sup port ed by the next gen er a tion 
Internet and the Na tion al Sci ence 

Growing Collaborative Biomedical Research Through Technological Ad vanc es

(Continued from page 11)

Foun da tion (NSF) Middleware Ini-
 tia tive, in clud ing high bandwidth, 
in ter-in sti tu tion al con nec tiv i ty via 
Internet2, grid-based fi le man age -
ment and com pu ta tion al ser vic es, 
software and tech niques to fed er ate 
da ta bas es, and shared pro cess ing, 
vi su al iza tion, and analysis en vi -
ron ments.  

model test bed are also engaged in re-
lated BIRN-facilitated data integration 
activities, including the development 
of key PET ligands.
The rhesus monkey model studies 
will combine behavioral assessments 
with non-invasive imaging methods to 
genomic background information and 
direct (and invasive) gene expres-
sion analyses of CNS biochemical 
changes. We plan to link the non-hu-
man primate data to other NIH and 
BIRN test-bed investigators working 
on Mild Cognitive Impairment (MCI) 
and Alzheimer’s Disease (AD). The 
work here will advance our under-
standing of treatments and interven-
tions for MCI and AD, and will serve 
as a proof-of-concept for developing 
effective strategies for understanding 
other neurodegenerative disorders. 
In the long term, the software tools 
developed for integrating the imaging, 
behavioral and microarray data will be 
folded into the BIRN-enabled toolbox. 
In the short-term, our goal is the devel-
opment of a tool to link the separate 

Upcoming Meetings 
November 12-16, 2005
     Society for Neuroscience
     Washington, DC

          http://web.sfn.org/am2005/
             Booths: NCRR (#918) and 
                               BIRN (#916)
November 12-18
 Supercomputing
  Seattle, WA
            http://sc05.supercomputing.org

January 8-10, 2006
 NA-MIC All Hands Meeting
  Salt Lake City, UT

http://www.na-mic.org/Wiki/index.php/AHM_2006:
AHM_2006

data bases and analyses tools via the 
BIRN Portal. 
The non-human primate test bed will 
nurture the development of core tech-
nology for data sharing while cultivating 
collaboration among investigators of the 

Introducing Non-human Primate BIRN...
eight geographically separate NCRR-
supported National Primate Research 
Centers. Moreover, these new col-
laborations will disseminate BIRN’s 
tools and methodology beyond BIRN’s 
current test bed investigators. 


