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Why? - Importance of Corals and Individual Corallites



Paper Contributions

Dataset

Pipeline

Baselines
3D 
Reconstructions



The Dataset … and associated Evaluation Tasks

Task A: same 
colony & axis 

Task B: same 
colony, ortho axis 

Task C: new 
specimen.



Pipeline Overview



V-Trans-UNet Architecture

5×224×224 tiled snippets · ResNet-50 encoder · Temporal Context Module · 

12-layer ViT · UNet decoder (centre-slice output)



Topology-aware Loss



•  Stage 1 — Pre-train on Naturalis 6785 weak point annotations 

(ImageNet-init ResNet + ViT).

•  Stage 2 — Fine-tune on one fully annotated slice (Naturalis 6781 

Growth #1279).

•  Dense sliding-window tiles (k=50 overlap) · snippet depth D=5 · 

Adam lr 5×10⁻⁴.

•  Augmentation: rotation, flips, additive Gaussian noise (best cross-

species config).

•  Metrics: mean Dice (mDSC) and topology score TS = 1 − L_Topo.

Training, Segments, Baselines



Segmentation of Full Colony (fly-through-slices)



3D Reconstruction from Individual Corallites

Cross-slice linking (centroid + IoU) → individual 3D tubes → first colony-scale visualisation



Summary … corallite-level auto-reconstruction from μCT is feasible at colony scale

3D Outputs are 
for inspection today, 
rigorous biological 
quantification 
is next.

Public Dataset, annotations, 
code, and weights provide 
first community baselines.

Towards Imageomics … linking polyp division rates to skeletal 
growth and environmental change.
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