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2) Volumetric Segmentation

CorallLite
TOPOLOGICAL LOS

Component Penalty Formulation. Using basic connected-component anal-
ysis on binary annotation and prediction maps via skimage.measure, we ob-
tain the set of predicted regions P and labelled regions L. For each predicted
connected component p € P with area A,, we identify its nearest labelled re-
gion [ € L with area A; and define the component penalty:
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= : Error Map and Topological Loss Stipulation. Each pixel belonging to
: B ) : a region p is assigned the corresponding penalty if it does not belong to the
' matched ground-truth region [. This yields an error map £(n) that highlights
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3 S for each pixel n its contribution towards incorrect corallite connections, false
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. : ’ . : S positive corallites and over-expanded regions (see Figure 5). This map is used
e & 5 to calculate a topological loss by averaging evidence over all N pixels of a tile
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i) 3D Corallite

1xT + GN Train
1xT + GN Validation
10xT 4+ GN Train

L RECONSTRUCTION

Task A Task B Task C
(same axis) || (same species) || (diff. species)
Naturalis 6781 Naturalis 6781 Astraeiformais
Growth #2499 Ortho #1003
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Basic Cross-Slice Tracing. In order to turn 2D corallite segmentation into
3D corallite tube reconstructions suitable for visualisation of entire colonies and
for manual inspection, for each connected region R; in slice S, we search for
a matching counterpart region R; in the previous slice S, 1. A match is ac-

cepted based on centroid distance and intersection-over-union (IoU) satisfying
T d(R;, R;) <~ and IoU(R;, R;) > . Thresholds can be altered for task-specific
visualisations — visuals in this paper are generated with v = 0.3 and § = 0.3. If
a match is found, R; is assigned to the same corallite object as I2;; otherwise, a
new object trace is started.
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