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Motivation & Background
What are organoids?
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○ Disease understanding

○ Drug development

○ Personalised medicine

Image generated using https://deepai.org/

Organoids are used for:

https://deepai.org/


How Organoids are made
Growing tiny organs in the lab

Lung Stem 
Cells Organoid culture

Day 2

Day 8

Day 14
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Image acquisition



Challenges in Organoid Detection
Labeling uncertainty and noise

○ Time-consuming manual annotations

○ Noise due to artifacts, dead cells and 
debris

○ Large range of organoid sizes

○ Organoid clusters
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No datasets in organoid detection 
addressing label uncertainty!



The MultiOrg dataset

○ 400+ 2D microscopy images

○ Three expert labels on the test set

Overview

Multi-rater setting

○ 60,000+ organoid annotations
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Multi-rater setting at two distinct timepoints
Allows for intra- and inter-rater analyses
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MultiOrg: Model Benchmark

○ Faster R-CNN
○ SSD
○ YOLOv3
○ RTMDet

Object-detection models

NeurIPS 2024: Datasets & Benchmarks https://www.kaggle.com/code/christinabukas/multiorg-detection-benchmark

https://www.kaggle.com/code/christinabukas/multiorg-detection-benchmark


MultiOrg: Model Benchmark
Object Detection Scores

PR curves of all models on 
test0
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MultiOrg: Model Benchmark
Object Detection Scores

PR curves of SSD model 
on all label sets
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MultiOrg: Key contributions
Open-source resources

https://github.com/HelmholtzAI-Consultants-Munich/napari-organoid-counter

Napari plugin for the biologist 
community

Dataset, benchmark & 
challenge

Download & join the 
challenge!
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https://github.com/HelmholtzAI-Consultants-Munich/napari-organoid-counter

