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Intensity
Bayes Segmentation

Our group m the Center for Imaging Science has
been reconstructing the Neocortical grﬂ}-'f white
matter interface trom different cortical regrons
because 1t plays a very important role in
understandmyg bramn function. The coronal
section 1n the left panel displays i yellow the
boundary ot the medal pretrontal cortex bemng
exammed m depressions studies (MPFC). To
separate the gray/white matter and
gray/cerebrospinal (CSF) interfaces of the
MPEC,
ﬁlgnrithm. I'he results of the Bayesian

WO use a Hm,ul,m thﬂlLﬂHtlf M1

scgmentation are shown just below. Gray and
white matter in a coronal section are segmented
with the corresponding segmentation colored
respectively in green and white,

Cortical Surface with Color Coded Curvature

To reconstruct the interface of gray/white
matter in the MPFC, we use the 1sosurface
generation algorithm by Gueziec and Hummel
The left
column on the right figure shows medial

which builds triangulated surfaces.

prefrontal cortical surfaces reconstructed from
Brain MRI scans of two individuals, The two
right most columns show the inferior and medial
views of the reconstructed cortical surfaces.

We represent the cortical surface up to the
quadratic terms in a Taylor series. A tangent
plane 1s defined at the each vertex with normal
and an associated orthogonal basis at each
vertex.

The intrinsic curvature of the cortical surface s
computed by the means of the eigenvalues of
the curvature matrix at every point of the
surface and 1s used to color code the surfaces.
Bright colors show high positive mean curvature
and dark colors show high negative mean
curvature.

RL ferences:

. T Ratnanather, K. N Botteron, T Nishino, A, B, Massie, R M. Lal, S

!

s G Patel, 5

s Peddi, R D Todd, and M. 1L Miller "Validating Cortical Surface Anaylsis of Medial Prefrontal Cortex]’
2. M. K. Hurdal, P L. Bowers, K. Stephenson, 1. W L. Sumners, K. Rehm, K. Schaper, 1. A, Rottenberg, "Quasi-Conformally Flat Mapping the Human Cerebellum,” C. Taylor and A. Colchester (eds), in Medica! Lmage Comparting and Comparter-

Flattening the Medial Prefrontal Cortex

Wialter Barmak™®, Kelly N. Botteron **, M. Faisal Beg*, Monica K. Hurdal*, Raymond Hulse*,

J. Tilak Ratnanather®, Michael Miller*.

Euclidean Conformal Flat Maps of
Gray/White Matter Surface

Assisied Intervention - MICCAL 99, Vol. 1679 of Lecture Notes in Computer Science, Springer, Berlin, pp. 279-286, (1999).
3. N. Khaneja, M. 1. Miller, and U. Grenander "Dynamic Programming Generation of Curves on Brain Surfaces," IEEE Trans. Pattern Anal Mach. Intell Vol. 20 pp. 1260-1265 (1998).
' Proceedings of The International Society for Optical Engineering, Vol. 273, 13-14 July (1995).

4. 5. C. Joshy, | Wang, M. L. Miller, 1. C. Van Hssen and UL Grenander "On the Differential Geometry of the Cortical Surface,’

*Center for Imaging Science, Johns Hopkins University

¥ Department of Psychiatry ;Washington University, School of Medicine

Center for Imaging Science: http://cis.jhu.edu

Conformal Flat maps are used to study
the geometry of the MPHC. Their
existence 18 guaranteed by the Riemann
Mapping Theorem. The shape of the
cortical surface 12 preserved in the flat
map by maintaining the proportion
that cach angle of the original surface
contributes to the triangulated graph.
Moreover the mapping transfers the
color coded curvature mformation from
the cortical surface to the flat map.

The first and second rows in the left
tigure display the (medial prefrontal)
conformal flat maps. The colored lines
on the cortical surfaces and conformal
tlat maps depicts the Cingulate Gyrus
(red), Gyrus Rectus (blue) and the
Medial Orbital Gyrus (pink) on the
cortical surfaces which can be traced
on the conformal flat maps. These are
generated using dynamic programming
algorithums for tracing extremal
CUrves,
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