NEUBIAS WG5 WEBTOOL

BENCHMARKING BIOIMAGE WORKFLOWS

INTRODUCTION

The mission of WGS5 is to build an online platform (webtool) enabling to run and benchmark

Biolmage Analysis (BIA) workflows addressing common image

Scientists; the workflows will be tested and benchmarked on ground truth annotated images stored
on the server. This online platform has been identified as a critical resource to:

1) Formalize the concept of BIA workflows and review common BIA problems

2) Compare workflows in fair settings and on representative
3) Link to WG4 webtool to enhance BIA tools search

4) Help Life Scientists identify the most efficient workflows addressing the BIA problems they face

5) Highlight complex problems for which current solutions a
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diagram. Many workflows can address the same
problem and we plan to compare their efficiency.

WEB INTERFACE: EXTENDING CYTOMINE

BIA problem = Cytomine project
(nuclei segmentation from -
20x phase contrast images) : (Anuotahon layer {rel’D
| Thumbnail ’

. Annotation layer (wk1 prmlD
BIA problem class
(Isolated objects segmentation)

Dataset 1

@emhmark resultsa

— Command line

Annotations

—— tif images folder

(WGI’I("CIW 2 docker)

@nnmatiun layer (ref})

Annotation layer (wkl prml) ’

(Benchmark resulta

BIA problem = Cytomine project
(blood vessels tracing from
lectin fluo confocal images)

Annotations

::I“""“““‘l::":l s G eoon s oo S8 Benchmarking seript
:‘: Temporary folder | Workflow 1 docker | Temporary folder
GIA problem clash Metrics
(

Filaments macingy

As infrastructure for the webtool, we are extending
Cytominel to handle OME-tiff2 multi-dimensional
images (importations, annotations) and interact with
BIA workflows encapsulated in Docker containerss3.

We are also developing a module to import workflow
results as Cytomine annotation layers and a module to
compute benchmarking metrics by comparing
workflow results to ground truth annotations.
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From Cytomine Ul, a user can browse through existing BIA problems,
visualize associated datasets, select a BIA workflow associated to the
problem, adjust input parameters, and launch the workflow.

Upon workflow completion, the identified objects can be visualized as an
overlay layer on the original images, and the results quantitavely compared

to ground truth (benchmarking metrics).
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associated problem class.

CONCLUSION

Overall, WG5 benchmarking webtool should
bring the community an excellent opportunity
to encompass current BIA problems, help
formalizing the concept of BIA workflows, and
assist scientists in efficiently leveraging image
analysis to improve the outcome of their
research projects.

It should also boost the development of new
workflows by providing developers with
challenging datasets and aims, as well as a
public platform to fairly compare their
implementations on community selected
datasets.

The webtool could also straightforwardly be
used for batch benchmarking (exploring
workflows input parameters space); and
identifying families of robust and effective
workflows to tackle specific problem class.

Annotation layers and metrics from past benchmark runs (different workflow

or parameter set) and ground truth annotation layer can also be displayed.
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