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Tracking by nearest neighbors
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Results

Context
Data:

- 3 millions of centers ‘=
-~ 12 hours of acquisition
- 9200 time steps

100% good links ?

> No cell history fully reconstruct
Evaluation : 9% valid temporal links

Results : - 2% of errors




Probabilistic Reconstruction

MorphoTrack : a probabllistic cell tracking algorithm without any parameters by data assimilation

Spread certainties by iteration (EM Algorithm)

Cell dynamics
Estimation

Cell lineage probability
Maximization

Data Assimilation

Cell behavior
Prediction

Cell links
Matching

Results:

Test : several organisms

Evaluation : % erros = other methods

Method without parameters

3D Space

Easily correctable cell lineage

— P(link)<1

— P(link)=1

Digital embryo with a probability associated to each link
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Automated image processing
Interactive visualization
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Integrated Rule-Oriented Data System

Data storage

[ Faure & al Nature Communication 2016]



Reconstruction of multiscale dynamics of animal morphogenesis

Results:

Wildtype embryo Mutant embryo

Issue: Understanding cellular dynamics

11.5hpf

zoep W 100m) Eye separation

Objective : Comparison of digital embryos

Digitizing

Method : Automated Reconstruction
using a web-service

— zoep lacks a part of
the hypoblast

3 Correlation between cell
%, \¢ Movement and

Absteaetieien of the

Objective : Construction of prototypes

division
Orthoslice view

Methods :
- 3D Registration [ iImages and objects] Cells confined to their
- Temporal rescale (Dynamics } Prototype layer during gastrulation

- Local averaging




[ Faure & al Nature Communication 2016]
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[ Faure & al Nature Communication 2016]
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Division Prototype for zebrafish early embryo cell lineage

Time 0 min

[ Olivier & al Science 2010]



Ground truth ;: create annotated databases

e » data analysis
| » Improve reconstruction algorithms
» evaluate methods

Images Annotation Plateform

» detection

» classification

» segmentation
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