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Functional Requirements

FR1| Baseline framework A baseline framework should implement a backend for generating the Neu-
roMaps through the Python implementation. This should be sent to a fronend where the saliencies
are rendered as a bitmap and the region outlines as SVG elements. Multiple NeuroMaps should be
shown in a mosaic or small multiples visualization.

Settings support All the settings necessary to generate the NeuroMaps (see Python code)
should settable through respective inputs with reasonable default values and value ranges.

FR1b| Support for arbitrary inputs The solution should support the upload of arbitrary re-
sults of z-/t-scores and atlases. Either as NIfTI file or direct link from NeuroVault.org.

3D Brain Viewer (optional) (Interactive) 3D viewer, showing the morphed brain. The
NeuroMaps approach includes an optional morph stage where the brain’s morphology is slightly
altered.

Deployment (optional) Deploy the prototype viewer to the HEREDITARY demo web-
site.

Interactivity The Prototype should support different interactive elements.

Region-wise mouseover The different atlas regions (indicated through the outlines) should
be hoverable. Upon hovering show, e.g., in a tooltip or a sidebar, the overall z- /t-scores (maybe
even as a histogram), size of the area, overlapp with other regions

FR2b| Lense (optional) A visual lense tool (moving with the mouse when over a NeuroMap)
should serve as a magnifying class. The baseline is a simple magnifier of the region in question,
but more elaborate (non-linear) mappings could be use to locally untangle overlaps.

Projection-axis slider (optional) With the NeuroMaps the activities are integrated
along the projection axis. This integration step could be limited to a certain range (e.g.,
with a Gaussian dropoff). A slider could serve for selecting the position in the axis direction.

T4B. Contours and Saliency Visualization

One of the three core parts of the NeuroMaps concept is the projection of activities onto a saliency
map which integrates along the projection axis. Currently this is implemented with a naive solution,
projecting the voxels as point locations onto the plane. High-density areas are revealed through alpha
stacking circular markers. A more sophisticated solution should implement a ray-casing concept, taking
into account the extent of voxels along the projection axis and result in an overall more robust solution.
Similarly, the contour drawing step relies on several (manually tuned) image processing steps, resulting
in discretization artifacts and other undesired side products.



Functional Requirements

Improved saliency computation Implement an improved version of the saliency computation
using a ray-casting principle.

Improved contours detection Implement an improved version for the detection of contour out-
lines.

T4C. Improved Morphing

One of the three core parts of the NeuroMaps concept is a morphological alteration of the brain shape
to transfer it into a representation more suitable for projection. The currently implemented morphing
approach oportunistically leverages the assumption that the human brain exhibits a half-dome shape.
Thus, the employed virtual morphing is akin to a lemon press, combining a downwards and outwards
movement. As this is, however, not beneficial in all cases further possibilities should be explored.

Research Questions

How can morphing support the delineation of structural or funtional brain regions?

How can different morphs be reasonable assessed for objective evaluation?

Functional Requirements

New Morphing Pipeline Conceptualize and implement a new morphing approach, taking into
account the existence of discerible brain regions (i.e., atlas) and maybe even concrete brain activities.



