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Figure 17.15: Matching an individual’s cortex to the average cortex. 3D variability patterns
across the cortex are measured by driving individual cortical patterns into local correspondence with the average cortical model. (a) shows how the anatomy of one subject (brown
surface mesh) deviates from an average cortical model (white), after affine alignment of the
individual data. (b) shows the deformation vector field required to reconfigure the gyral pattern of the subject into the exact configuration of the average cortex. The transformation
is shown as a flow field that takes the individual’s anatomy onto the right hemisphere of
the average cortex (blue surface mesh). The largest amount of deformation is required in
the temporal and parietal cortex (pink colors, large deformation). Details of the 3D vector
deformation field [(b), inset] show the local complexity of the mapping. (For a color version
of this Figure see Plate 37 in the color section of this book.)

the mean affine shape for the group using matrix exponentiation to define average
transformations [58]. Images and a large set of anatomical surface models (84 per
subject) were then linearly aligned to this template, and an average surface set was
created for the group. Displacement maps driving the surface anatomy of each subject into correspondence with the average surface set were then computed and were
extended to the full volume with surface-based elastic warping [31–33, 38]. These
warping fields reconfigured each subject’s 3D image into the average anatomic
configuration for the group. By averaging the reconfigured images (after intensity
normalization), a crisp image template was created to represent the group (Fig.
17.17). Note the better-resolved cortical features and sharper definition of tissue
boundaries in the average images after high-dimensional cortical registration. If
desired, this AD-specific atlas can retain the coordinate matrix of the Talairach system [with the anterior commissure at (0,0,0)] while refining the gyral map of the
Talairach atlas to encode the unique anatomy of the AD population. By explicitly
computing matching fields that relate gyral patterns across subjects, a well-resolved
and spatially consistent set of probabilistic anatomical models and average images

