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Background

The NeuroGenerator project[1] generates statistical databases from PET
and fMRI studies by processing submitted raw data in a uniform way (see
poster 954). The statistical databases also contain cytoarchitectural
population maps from ten post-mortem brains[2]. A population map
describes for each voxel the number of brains having a representation in
that voxel. From these statistical databases, it is possible to compare and
do meta research across experiments using the visualization and query
tool NeuroViz. NeuroViz is written for Unix/Linux and uses GTK+ and
OpenGL for GUI and graphics.

Visualizing population maps

The visualization part of NeuroViz can display statistical images from
several experiments at the same time and show the overlap between
these images. Figure 1 shows the result from a query which finds all
contrasts in the database related to a somatosensory task. The result is
visualized as a population map and the cytoarchitectural area 3b is
visualized as a black outline in the 2D sagittal view. The 3D view shows
the population map in red, area 3b in blue and their overlap in yellow. A
conclusion may be drawn about which functional fields the contrasts from
these studies have in common. Such conclusion requires that the clusters
p-value and filter size are the same for all the statistical images|[2].
However, a more theoretically well-founded reproducibility method should
be used to find areas which are reproduced from a set of Student-t or
functional images across studies (see poster 836).

3D view

The 3D view helps localizing both activations and anatomical structures
such as sulci and gyri. Its transparency mode makes it easier to locate
activations and cytoarchitectural areas inside the brain. Figure 2 shows
the 3D view of the cytoarchitectural area 3b, with and without transparency.

Volume of Interest criterias

Images loaded into the visualization tool can be used as volumes of
Interest when querying the database for regions of activations. It is also
possible to define own volumes of interest.

Figure 3 shows a volume of interest query using the cytoarchitectural
areas 44 and 45 to find activations in Broca's area. All studies
overlapping Broca's area is visualized in red, Broca's area in blue and the
overlap between Broca's area and the activations in yellow.

Keyword criterias

The NeuroGenerator database describes conditions in terms of events.
Each such event is described by keywords. These keywords are divided
Into a number of categories such as somatosensory, visual and auditory.
Each such category is further divided into other subgroups. Since
conditions are modelled as regressors in the General Linear Model, we
can relate keywords to contrasts and statistical images in both positive
and negative ways. Negative keywords are in that sense keywords related
to control conditions.

Figure 4 shows a search for contrasts being related to a positive
response keyword. The 3D view in figure 4 shows the result as a
population map. Motor areas 4a, 4p and 6 are all activated by some
condition in this population map. However, some contrasts do also have
activations in the visual cortex.

Figure 5 shows a search within the previous result, where we exclude any
contrast related to visual keywords (positive or negative). As expected,
the corresponding population map does not include the visual cortex.
Hence, it Is possible to find relationships between keywords and
activations in the NeuroGenerator database.
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