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(57) ABSTRACT 

The invention provides a method, system, and program 
product for identifying an individual using biometric data 
based on the individual’s brain. In one embodiment, the 
invention includes constructing a biometric signature based 
on at least one of: features Within a two-dimensional scan of 
the individual’s brain and a difference in features between at 
least tWo two-dimensional scans of the individual’s brain. 
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BRAIN SHAPE AS A BIOMETRIC 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field 

[0002] The invention relates generally to biometrics, and 
more particularly, to a method, system, and program product 
using brain shape as a biometric. 

[0003] 2. BackgroundArt 

[0004] The use of biometric data to identify individuals is 
knoWn. Fingerprints, for example, have been used for over 
a century to identify and distinguish individuals. More 
recently, biometric data have been included in computerized 
databases, making such identi?cations quicker and, in gen 
eral, more reliable. 

[0005] The breadth of biometric data currently used in the 
identi?cation of individuals has increased dramatically in 
recent years. Systems designed to identify individuals based 
on facial images, iris images, and other physical character 
istics are noW routinely used to limit access to secure 
locations and to identify individuals. 

[0006] For example, biometric data associated With per 
sons authorized to access to a secure location may be stored 

in a database and linked to an access point. All persons 
Wishing to enter the secure area must submit to a collection 
of biometric data at the access point, Which is then compared 
to the database of biometric data associated With individuals 
authorized to access the secure location. If the collected 
biometric data do not match biometric data Within the 
database, the individual is denied access to the secure 
location. 

[0007] Similarly, a database may be compiled of biometric 
data associated With individuals Who are being sought or 
tracked by a laW enforcement agency. For example, a 
database of facial images of knoWn criminals or terrorists 
may be linked to a system designed to capture facial images 
of individuals in public spaces, such as shopping centers and 
airports. In the event that a facial image is captured by such 
a system and matches an image in a database containing 
facial images of knoWn criminals or terrorists, a laW enforce 
ment agency may choose to apprehend or monitor the 
individual Whose facial image Was captured. 

[0008] A signi?cant shortcoming of most knoWn biomet 
ric systems, hoWever, is that they rely on physical features 
that may be altered. Such alteration may be made With the 
intent of mimicking the biometric of another individual 
(e.g., someone Who has been authorized to access a secure 
area) or of avoiding identi?cation (i.e., obscuring one’s oWn 
biometric to avoid it being matched to a biometric in a 
biometric database). For example, facial features may be 
easily altered by plastic surgery or obscured With a mask or 
prosthetic device. Iris images may be counterfeited With 
contact lenses or obscured With contact lenses or glasses. 
Even ?ngerprints may be counterfeited and are easily 
obscured by gloves. 

[0009] To this extent, a need exists for methods and 
systems for identifying an individual that do not suffer from 
the defects above. 

SUMMARY OF THE INVENTION 

[0010] The invention provides a method, system, and 
program product for identifying an individual using biomet 
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ric data based on the individual’s brain. In one embodiment, 
the invention includes constructing a biometric signature 
based on at least one of: features Within a tWo-dimensional 
scan of the individual’s brain and a difference in features 
betWeen at least tWo tWo-dimensional scans of the individu 
al’s brain. 

[0011] A ?rst aspect of the invention provides a method 
for identifying an individual using biometric data, the 
method comprising: obtaining biometric data associated 
With the brain of an individual using a non-invasive mea 
surement technique; extracting characteristics from the bio 
metric data using a feature extraction technique; comparing 
the extracted characteristics With other characteristics, 
stored in a database, extracted from other biometric data; 
and determining Whether the extracted characteristics match 
characteristics stored in the database. 

[0012] A second aspect of the invention provides a system 
for identifying an individual using biometric data, the sys 
tem comprising: a system for obtaining biometric data 
associated With the brain of an individual using a non 
invasive measurement technique; a system for extracting 
characteristics from the biometric data using a feature 
extraction technique; a system for comparing the extracted 
characteristics With other characteristics, stored in a data 
base, extracted from other biometric data; and a system for 
determining Whether the extracted characteristics match 
characteristics stored in the database. 

[0013] A third aspect of the invention provides a program 
product stored on a computer-readable medium, Which When 
executed, attempts to identify an individual using biometric 
data, the program product comprising: program code for 
obtaining biometric data associated With the brain of an 
individual using a non-invasive measurement technique; 
program code for extracting characteristics from the bio 
metric data using a feature extraction technique; program 
code for comparing the extracted characteristics With other 
characteristics, stored in a database, from other biometric 
data; and program code for determining Whether the 
extracted characteristics match characteristics stored in the 
database. 

[0014] A fourth aspect of the invention provides a method 
for deploying an application for identifying an individual 
using biometric data, comprising: providing a computer 
infrastructure being operable to: obtain biometric data asso 
ciated With the brain of an individual using a non-invasive 
measurement technique; extract characteristics from the 
biometric data using a feature extraction technique; compare 
the extracted characteristics With other characteristics, 
stored in a database, from other biometric data; and deter 
mine Whether the extracted characteristics match character 
istics stored in the database. 

[0015] The illustrative aspects of the present invention are 
designed to solve the problems herein described and other 
problems not discussed, Which are discoverable by a skilled 
artisan. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] These and other features of this invention Will be 
more readily understood from the folloWing detailed 
description of the various aspects of the invention taken in 
conjunction With the accompanying draWings that depict 
various embodiments of the invention, in Which: 
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[0017] FIG. 1 shows an image of a human brain. 

[0018] FIG. 2 shows an illustrative tWo-dimensional mag 
netic resonance imaging (MRI) scan of a human brain, 
suitable for use in practicing the invention. 

[0019] FIG. 3 shoWs illustrative tWo-dimensional MRI 
scans taken at different depths of a human brain, suitable for 
use in practicing the invention. 

[0020] FIGS. 4A-C shoW an illustrative MRI scan of a 
brain and illustrative biometric signatures derived there 
from. 

[0021] FIG. 5 shoWs a How diagram of an illustrative 
method according to the invention. 

[0022] FIG. 6 shoWs a block diagram of an illustrative 
system according to the invention. 

[0023] It is noted that the draWings of the invention are not 
to scale. The draWings are intended to depict only typical 
aspects of the invention, and therefore should not be con 
sidered as limiting the scope of the invention. In the draW 
ings, like numbering represents like elements betWeen the 
draWings. 

DETAILED DESCRIPTION 

[0024] As indicated above, the invention provides a 
method, system, and program product for identifying an 
individual using biometric data based on the individual’s 
brain. More particularly, the invention includes the use of 
biometric data related to the geometry of the individual’s 
brain. As used herein, brain geometry includes the overall 
shape of the brain as a Whole, and surface and/or interior 
features of the brain (e.g., its texture), and the location of 
functional regions based on brain activity. 

[0025] Biometric data derived from internal portions of 
the body are more dif?cult to deliberately alter than are 
external portions of the body. Still, internally-derived bio 
metrics are not free from alteration, Whether deliberate or 
otherWise. Organ transplantation, cosmetic and/or recon 
structive implantations, and skeletal alterations due to injury 
and/or surgery all have the ability to alter a biometric 
derived from internal portions of the body. 

[0026] The structure of the brain, hoWever, is not easily 
altered, as any such alteration carries With it the risk of 
serious and permanent impairment of an individual’s ability 
to function or maintain basic bodily functions. In addition, 
the detailed foldings of the cerebrum and cerebellum are 
relatively constant over an individual’s lifetime and are 
epigenetic (i.e., the detailed folding is different betWeen 
identical tWins). Even physiological conditions, such as 
dehydration, and degenerative disorders, such as Parkin 
son’s Disease, While capable of altering the overall appear 
ance of the brain’s surface, do not alter the presence or 
relative locations of the folds of the cerebrum or cerebellum. 
All of these characteristics make the structure of the brain, 
in general, and the folding patterns of the cerebrum and/or 
cerebellum, in particular, ideal features for use as a biomet 
r1c. 

[0027] Just as geometric features of the brain make iden 
ti?cation of an individual inviolable, behavioral measure 
ments obtained from the brain can also uniquely identify an 
individual. For example, in a resting state, behavioral mea 
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surements computed from sensing various differential meta 
bolic activities in the brain, such as oxygen intake, blood 
?oW, etc., cannot be altered consciously by an individual and 
can therefore be used to identify an individual or distinguish 
one individual from another. These behavioral measure 
ments can be obtained by gathering functional magnetic 
resonance imaging (fMRI) sequences of the brain. 

[0028] Further, behavioral measurements can also be 
obtained from the brain of an individual in response to a 
particular stimulus such as shoWing an image to an indi 
vidual and recording the brain activity occurring in response 
to this stimulus using fMRI sequences. Techniques such as 
MRI can determine the speci?c location of brain regions 
used in the visual processing of this stimulus, the memory 
retrieval of a similar prior object, the selection of a linguistic 
name for the object, the generation of a response sentence, 
and the motor activation for articulation of the spoken 
response. Brain biometrics can be based both on the location 
and extents of the brain regions involved, and also the 
temporal pattern of transitions betWeen them as response 
generation progresses. While it is conceivable that an indi 
vidual may go to the length of controlling their external body 
reaction to the stimulus shoWn, it is dif?cult or impossible to 
deliberately control the regions of the brain activated by the 
stimulus or their timings. 

[0029] Referring to FIG. 1, an illustration of an exterior 
surface of a human brain 100 is shoWn. The cerebrum 102 
is shoWn comprising the frontal lobe 110, the parietal lobe 
120, the occipital lobe 130, and the temporal lobe 140. Also 
shoWn are the cerebellum 160 and medulla oblongata 150. 

[0030] Preferred features of the brain 100, from Which 
biometric data useful in the present invention may be 
derived, include the position, depth, and curvature of sulci 
124,132 (i.e., super?cial depressions of the grey matter) of 
the cerebrum 102 and folia 162 (i.e., laminated depressions) 
of the cerebellum 160. Often, the position, depth, and 
curvature of such features can be determined from a cross 
sectional image of the brain, as may be obtained using any 
knoWn or later-developed imaging device, method, or sys 
tem. Suitable non-invasive methods include, for example, 
X-Ray, magnetic resonance imaging (MRI), positron emis 
sion tomography (PET), and computerized axial tomogra 
phy (CAT). 
[0031] For example, FIG. 2 shoWs a tWo-dimensional MRI 
scan 200 of a cross section of the brain along the X and Y 
axes. The frontal lobe 210, parietal lobe 220, and occipital 
lobe 230 are visible, as is the mid brain 270. Sulci 222, 224, 
232 are visible in MRI scan 200, just as they are visible 
along an exterior surface of the brain, as in FIG. 1. 

[0032] A single tWo-dimensional scan, such as MRI scan 
200, may be used as a biometric for an individual. For 
example, a biometric signature may be derived from features 
of MRI scan 200. By Way of example, a distance may be 
determined betWeen a feature of mid brain 270 (e.g., its 
center) and sulcus 232. Preferably, a plurality of such 
distances is determined (e.g., betWeen mid brain 270 and 
sulcus 222; betWeen mid brain 270 and sulcus 224; betWeen 
sulcus 222 and sulcus 224; etc.) and a biometric signature 
derived therefrom. Methods for the derivation of such sig 
natures are knoWn, particularly Within the ?eld of biomet 
rics. Accordingly, any knoWn or later-developed method for 
deriving a biometric signature may be used. 



US 2007/0242859 A1 

[0033] In particular, a biometric may be formed using the 
depth of each sulcus (or ?ssure) relative to the exterior brain 
(or lobe) surface, and its position relative to an anatomical 
coordinate system based on the position of the center of the 
mid-brain 270 and the central dividing ?ssure. Other coor 
dinate systems, such as Talairach space based on the anterior 
and posterior commissures, may also be used. This canoni 
caliZation process helps transform data obtained at different 
times into representations in a standard brain-based coordi 
nate frame so that they can be compared (as opposed to just 
recording the raW image coordinates of each feature). 

[0034] In addition to local geometric features, such as the 
sulci, global geometric characteristics may also be used to 
form biometric signatures. Such characteristics include the 
overall volume of the brain, its length to Width ratio, its 
left-right asymmetry, and the fractal dimension of the sur 
face (perimeter squared versus area in tWo dimensions). 

[0035] To ensure that a tWo-dimensional scan of an indi 
vidual’s brain taken at one time Will match a similar scan 
taken at another time, it helps to make sure the plane of each 
scan is registered With respect to the overall brain in the 
same Way. This registration might be accomplished, for 
example, by aligning the scanning equipment With respect to 
easily observable external features of the individual. In a 
preferred embodiment, registration is performed by aligning 
the tWo-dimensional scanner in the plane that contains the 
individual’s ear canals and the midpoint betWeen the eye 
sockets. While certain skull features can be reshaped With 
plastic surgery, the location of these perceptual ori?ces is 
dif?cult and dangerous to alter. 

[0036] In a preferred embodiment, the invention com 
prises the derivation of a biometric signature from features 
of a plurality of images of the brain, such as MRI scan 200. 
That is, a preferred method includes obtaining a plurality of 
images of the brain, preferably at varying imaging depths 
through the brain, and deriving a “three-dimensional” bio 
metric signature therefrom. 

[0037] For example, in FIG. 3, a plurality of tWo-dimen 
sional MRI scans 200, 300, 400 taken at varying depths 
through the brain is shoWn. As described above, a biometric 
signature may be derived using features of each MRI scan 
individually. There are Well-knoWn techniques for reassem 
bling such slices into a three-dimensional model of the 
brain’s surface and its interior. From these three-dimen 
sional models, vieWs such as that shoWn in FIG. 1 may be 
obtained. Such a three-dimensional model provides much 
more information about the geometry of the brain, particu 
larly the folding pattern in the cerebrum 102 and cerebellum 
160. 

[0038] In a three-dimensional model, the orthogonal depth 
of a fold (such as 132 in FIG. 1) relative to the surface may 
be measured more accurately. Moreover, the position of such 
a feature may be recorded With more detail (e.g. {r, theta} in 
a tWo-dimensional model versus {r, theta, phi} in a three 
dimensional model). As With the tWo-dimensional cases, the 
choice of a canonical coordinate system for representing 
these coordinates may be based on anatomical features 
detected in the data. These include overall features of the 
brain, such as its moments of inertia, as Well as the positions 
and orientations of certain easily observed internal features 
such as the commissures, medulla oblongata, lateral genicu 
late body, etc. 
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[0039] The branching pattern of the sulci may also be 
recorded as a biometric. For example, a graph of bifurcation 
nodes along With the inter-node distances encodes the fold 
connectivity information for a particular brain. FIG. 4A 
shoWs a three-dimensional surface model 500 computed 
from a plurality of tWo-dimensional slices. In three-dimen 
sional model 500, a number of sulci 530 have been traced 
With linear segments 531. In FIG. 4B, the resulting graph 
model 550 consists of nodes 551 Where several sulci meet or 
one sulcus has a major turn, and links 552 Which run along 
the individual sulci. Each link may optionally be parameter 
iZed With its length and/or angle. Similarly, each node may 
optionally be parameteriZed by its three-dimensional posi 
tion and/or its offset from other nodes in graph 550. 

[0040] Alternatively, the dual of this, the pattern of gyri 
betWeen the sulci may be recorded. This might be done by 
?nding the medial axis of each gyrus and segmenting this 
skeletoniZed representation at points of high curvature. In 
FIG. 4A, the skeleton of selected gyri is shoWn as 520. The 
resulting semi-linear segments could be assembled into a 
graph 540, shoWn in FIG. 4C, augmented With the segment 
lengths 542 and join angles 541, to represent the overall 
gyrus pattern for later matching. 

[0041] As Will be recognized by one skilled in the art, the 
use of biometric data or a biometric signature to identify an 
individual requires the comparison of obtained biometric 
data or a biometric signature derived from such data to a 
database containing the biometric data or biometric signa 
tures of known origin. As such, the same or substantially the 
same methods (e.g., scanning technology, biometric signa 
ture algorithm, etc.) must be used With respect to both the 
obtained biometric data or biometric signature and the 
biometric data or biometric signatures stored in the database. 

[0042] Referring noW to FIG. 5, a How diagram of an 
illustrative method according to the invention is shoWn. 
First, at step S1, biometric data are obtained from an 
individual to be identi?ed. As explained above, such data 
may be obtained using any number of methods, devices, or 
systems, including, for example, an MRI device. Next, at 
optional step S2, a biometric signature is derived from the 
biometric data obtained at step S1. At step S3, one or both 
of the biometric data obtained at step S1 and the biometric 
signature derived at step S2 are compared to biometric data 
and/or biometric signatures stored in a database. 

[0043] At step S4, it is determined Whether the obtained 
biometric data and/or derived biometric signature match 
biometric data and/or biometric signatures stored in the 
database. If a match is found, an identi?cation is declared at 
step S5. If a match is not found, no identi?cation is declared 
at step S6. 

[0044] FIG. 6 shoWs an illustrative system 10 for identi 
fying an individual using biometric data based on the 
individual’s brain. To this extent, system 10 includes a 
computer infrastructure 12 that can perform the various 
process steps described herein for identifying an individual 
using biometric data based on the individual’s brain. In 
particular, computer infrastructure 12 is shoWn including a 
computer system 14 that comprises a biometric system 40, 
Which enables computer system 14 to identify an individual 
using biometric data based on the individual’s brain by 
performing the process steps of the invention. 

[0045] Computer system 14 is shoWn including a process 
ing unit 20, a memory 22, an input/output (I/O) interface 26, 
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and a bus 24. Further, computer system 14 is shown in 
communication With external devices 28 and a storage 
system 30. As is knoWn in the art, in general, processing unit 
20 executes computer program code, such as biometric 
system 40, that is stored in memory 22 and/ or storage system 
30. While executing computer program code, processing 
unit 20 can read and/or Write data from/to memory 22, 
storage system 30, and/or I/O interface 26. Bus 24 provides 
a communication link betWeen each of the components in 
computer system 14. External devices 28 can comprise any 
device that enables a user (not shoWn) to interact With 
computer system 14 or any device that enables computer 
system 14 to communicate With one or more other computer 
systems. 

[0046] In any event, computer system 14 can comprise 
any general purpose computing article of manufacture 
capable of executing computer program code installed by a 
user (e.g., a personal computer, server, handheld device, 
etc.). HoWever, it is understood that computer system 14 and 
biometric system 40 are only representative of various 
possible computer systems that may perform the various 
process steps of the invention. To this extent, in other 
embodiments, computer system 14 can comprise any spe 
ci?c purpose computing article of manufacture comprising 
hardWare and/or computer program code for performing 
speci?c functions, any computing article of manufacture that 
comprises a combination of speci?c purpose and general 
purpose hardWare/softWare, or the like. In each case, the 
program code and hardWare can be created using standard 
programming and engineering techniques, respectively. 

[0047] Similarly, computer infrastructure 12 is only illus 
trative of various types of computer infrastructures for 
implementing the invention. For example, in one embodi 
ment, computer infrastructure 12 comprises tWo or more 
computer systems (e.g., a server cluster) that communicate 
over any type of Wired and/ or Wireless communications link, 
such as a netWork, a shared memory, or the like, to perform 
the various process steps of the invention. When the com 
munications link comprises a netWork, the netWork can 
comprise any combination of one or more types of netWorks 
(e. g., the Internet, a Wide area netWork, a local area netWork, 
a virtual private netWork, etc.). Regardless, communications 
betWeen the computer systems may utiliZe any combination 
of various types of transmission techniques. 

[0048] As previously mentioned, biometric system 40 
enables computer system 14 to identify an individual using 
biometric data based on the individual’s brain. To this 
extent, biometric system 40 is shoWn including an obtaining 
system 42, Which includes a scanning system 44, a signature 
deriving system 46, and a comparing system 48. Operation 
of each of these systems is discussed above. Biometric 
system 40 may further include other system components 50 
to provide additional or improved functionality to biometric 
system 40. It is understood that some of the various systems 
shoWn in FIG. 6 can be implemented independently, com 
bined, and/or stored in memory for one or more separate 
computer systems 14 that communicate over a netWork. 
Further, it is understood that some of the systems and/or 
functionality may not be implemented, or additional systems 
and/or functionality may be included as part of system 10. 

[0049] While shoWn and described herein as a method and 
system for identifying an individual using biometric data 
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based on the individual’s brain, it is understood that the 
invention further provides various alternative embodiments. 
For example, in one embodiment, the invention provides a 
computer-readable medium that includes computer program 
code to enable a computer infrastructure to identify an 
individual using biometric data based on the individual’s 
brain. To this extent, the computer-readable medium 
includes program code, such as biometric system 40, that 
implements each of the various process steps of the inven 
tion. It is understood that the term “computer-readable 
medium” comprises one or more of any type of physical 
embodiment of the program code. In particular, the com 
puter-readable medium can comprise program code embod 
ied on one or more portable storage articles of manufacture 
(e.g., a compact disc, a magnetic disk, a tape, etc.), on one 
or more data storage portions of a computer system, such as 
memory 22 and/or storage system 30 (e.g., a ?xed disk, a 
read-only memory, a random access memory, a cache 
memory, etc.), and/or as a data signal traveling over a 
netWork (e.g., during a Wired/Wireless electronic distribution 
of the program code). 

[0050] In another embodiment, the invention provides a 
business method that performs the process steps of the 
invention on a subscription, advertising, and/or fee basis. 
That is, a service provider could offer to identify an indi 
vidual using biometric data based on the individual’s brain, 
as described above. In this case, the service provider can 

create, maintain, support, etc., a computer infrastructure, 
such as computer infrastructure 12, that performs the process 
steps of the invention for one or more customers. In return, 
the service provider can receive payment from the custom 
er(s) under a subscription and/or fee agreement and/or the 
service provider can receive payment from the sale of 
advertising space to one or more third parties. 

[0051] In still another embodiment, the invention provides 
a method of generating a system for identifying an indi 
vidual using biometric data based on the individual’s brain. 
In this case, a computer infrastructure, such as computer 
infrastructure 12, can be obtained (e.g., created, maintained, 
having made available to, etc.) and one or more systems for 
performing the process steps of the invention can be 
obtained (e.g., created, purchased, used, modi?ed, etc.) and 
deployed to the computer infrastructure. To this extent, the 
deployment of each system can comprise one or more of (l) 
installing program code on a computer system, such as 
computer system 14, from a computer-readable medium; (2) 
adding one or more computer systems to the computer 
infrastructure; and (3) incorporating and/or modifying one 
or more existing systems of the computer infrastructure, to 
enable the computer infrastructure to perform the process 
steps of the invention. 

[0052] As used herein, it is understood that the terms 
“program code” and “computer program code” are synony 
mous and mean any expression, in any language, code or 
notation, of a set of instructions intended to cause a com 
puter system having an information processing capability to 
perform a particular function either directly or after either or 
both of the folloWing: (a) conversion to another language, 
code or notation; and (b) reproduction in a different material 
form. To this extent, program code can be embodied as one 
or more types of program products, such as an application/ 
softWare program, component softWare/a library of func 
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tions, an operating system, a basic l/O system/driver for a 
particular computing and/or l/O device, and the like. 

[0053] The foregoing description of various aspects of the 
invention has been presented for purposes of illustration and 
description. It is not intended to be exhaustive or to limit the 
invention to the precise form disclosed, and obviously, many 
modi?cations and variations are possible. Such modi?ca 
tions and variations that may be apparent to a person skilled 
in the art are intended to be included Within the scope of the 
invention as de?ned by the accompanying claims. 

What is claimed is: 
1. A method for identifying an individual using biometric 

data, the method comprising: 

obtaining biometric data associated With the brain of an 
individual using a non-invasive measurement tech 
nique; 

extracting characteristics from the biometric data using a 
feature extraction technique; 

comparing the extracted characteristics With other char 
acteristics, stored in a database, extracted from other 
biometric data; and 

determining Whether the extracted characteristics match 
characteristics stored in the database. 

2. The method of claim 1, Wherein the biometric data 
includes geometric measurements. 

3. The method of claim 2, Wherein the geometric mea 
surements are based on a folding pattern of at least one of the 
folloWing: the cerebrum and the cerebellum. 

4. The method of claim 3, Wherein the geometric mea 
surements include at least one of the folloWing: fold con 
nectivity information and fold depths. 

5. The method of claim 2, Wherein the geometric mea 
surements are based on at least one of the folloWing: a 
tWo-dimensional image of the brain and a three-dimensional 
image of the brain. 

6. The method of claim 5, further comprising: 

aligning the geometric measurements in a standard coor 
dinate frame using a canonicaliZation process. 

7. The method of claim 2, Wherein the feature extraction 
technique computes at least one of the folloWing: global 
characteristics of the geometric measurements and local 
characteristics of the geometric measurements. 

8. The method of claim 1, Wherein obtaining includes 
obtaining the biometric data in a knoWn coordinate frame 
using a registration technique. 

9. The method of claim 1, Wherein the biometric data 
includes behavioral measurements. 

10. The method of claim 9, Wherein the behavioral 
measurements are based on differential metabolic activity. 

11. The method of claim 9, Wherein the behavioral mea 
surements are recorded in response to a stimulus. 

12. The method of claim 9, Wherein the behavioral 
measurements are based on a changing pattern of region 
activations over time. 

13. A system for identifying an individual using biometric 
data, the system comprising: 

a system for obtaining biometric data associated With the 
brain of an individual using a non-invasive measure 
ment technique; 
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a system for extracting characteristics from the biometric 
data using a feature extraction technique; 

a system for comparing the extracted characteristics With 
other characteristics, stored in a database, extracted 
from other biometric data; and 

a system for determining Whether the extracted charac 
teristics match characteristics stored in the database. 

14. The system of claim 13, Wherein the biometric data 
includes geometric measurements based on a folding pattern 
of at least one of the folloWing: the cerebrum and the 
cerebellum. 

15. The system of claim 13, Wherein the system for 
obtaining biometric data includes a system for obtaining the 
biometric data in a knoWn coordinate frame using a regis 
tration technique. 

16. The system of claim 13, Wherein the biometric data 
includes behavioral measurements based on differential 
metabolic activity. 

17. A program product stored on a computer-readable 
medium, Which When executed, attempts to identify an 
individual using biometric data, the program product com 
prising: 

program code for obtaining biometric data associated With 
the brain of an individual using a non-invasive mea 
surement technique; 

program code for extracting characteristics from the bio 
metric data using a feature extraction technique; 

program code for comparing the extracted characteristics 
With other characteristics, stored in a database, from 
other biometric data; and 

program code for determining Whether the extracted char 
acteristics match characteristics stored in the database. 

18. The program product of claim 17, Wherein the bio 
metric data includes geometric measurements based on a 
folding pattern of at least one of the folloWing: the cerebrum 
and the cerebellum. 

19. The program product of claim 17, further comprising: 

program code for aligning the measurements in a standard 
coordinate frame using a canonicaliZation process. 

20. The program product of claim 17, Wherein the bio 
metric data includes behavioral measurements based on 
differential metabolic activity. 

21. A method for deploying an application for identifying 
an individual using biometric data, comprising: 

providing a computer infrastructure being operable to: 

obtain biometric data associated With the brain of an 
individual using a non-invasive measurement tech 
nique; 

extract characteristics from the biometric data using a 
feature extraction technique; 

compare the extracted characteristics With other char 
acteristics, stored in a database, from other biometric 
data; and 

determine Whether the extracted characteristics match 
characteristics stored in the database. 


