TECHNISCHE
UNIVERSITAT
DARMSTADT

The TYC Dataset for Understanding
Instance-Level Semantics and
Motions of Cells in Microstructures

Christoph Reich, Tim Prangemeier, and Heinz Koeppl
Department of Electrical Engineering & Information Technology, Centre for Synthetic Biology, Technische Universitat Darmstadt

Introduction & Motivation Dataset Overview

e Many biomedical applications require the segmentation of

single cells in microscopy imagery Dataset # ann. pix. [10’] #cells #traps Resolution  Annotation type # trap types
Bakker et al. [3] - 1000 0 512x512 cell outline 1
Reich et al. [2] 0.81 914 971 128x128 instance seg. 2
TYC dataset (ours) 46.39 14541 4405 >2048x2048 instance seg. 6

Tab. 1. Dataset comparison of existing datasets including cells and traps vs. our TYC dataset.

/ Existing datasets only consider limited scenes (e.g., nomicro-| | We present the largest labeled dataset to include cells & microstructures

structures) or only offer limited annotations (c.f. Fig. 1)
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TYC Labeled Set
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Fig. 3. Labeled sample of our TYC dataset; traps in grey () and cells in pink (IMEMN).
Fig. 2. Overview data acquisition process.

We utilize data from more than a dozen experiments We release ~19k instance masks for both cells and microstructures

Semantic-level evaluation (cell class Intersection-over-Union)
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Instance-level evaluation (Panoptic Quality [4])
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We present 61 curated video clips to facilitate unsupervised learning — 7 T
Segmentation quality SQ Recognition quality (RQ)
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Dataset Split
Split #images  # ann. pix. [107] # cells # traps
Training 81 35.53 12296 3448
Validation 8 3.69 950 310
Test 8 3.99 /53 346
OO0D Test 8 3.58 942 301
% Tab. 2. Split of our labeled set. )
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