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. Recap quiz
* We write good documentation to enablmg others t§
do an experiment. This is good for .. -

Repeatability = Reproducibility  Replicability Reliability

[
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'Recap quiz
» “Resolution” in microscopy imaging describes

Size of .
Camera Screen , , Objective
. . . . differentiable e
pixel size pixel size , maghnification
objects
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Research Data Management (RD

* All activities, processes, terms,
persons which have relatlonsh|ps =S,

with data
* Processing
* Storage
* Organisation
* Publication

—a

* In routine: working with data
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“.RDM Life Cycle

* Processes are
ideally cyclic epilic

. Process /
Archive
analyse

Publish
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 RDM Life Cycle

*Cost o \

*Quality

* Strategic O O
decisions :
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RDM Life Cycle

* Types of data
* Terms and conditions
e Usage rights
* Copyright

e |IT infrastructure Process /

analyse
° BaCkUp QQ

A% | UNIVERSITAT
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. Types of data

e Structured data
e Tables, databases

e Unstructured data
* Texte, emails, videos, pictures

e Semi-structured data
* Frageboegen
* Scientific images

Robert Haase
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" Types of data

* Openly accessible data
e ,open data“
e ,open source” software

e Business data

e Research data
* Hot / cold

 Personal data

e Secret data

In need of
protection
(schutzbedirftig)
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" RDM Life Cycle

* Right to publish O
* Regulatory aspects
e Research data: archive
15 years

e Authorship
 Registration (-> Findable)
o Delete
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RDM Life Cycle

* Potential future benefit

 Sustainability
* Important: Licensing

* Has impact on next
cycle / acquisition O

S50 | UNIVERSITAT
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“-What is good RDM?

* Clearly defined responsibilities and
processes (Governance)

e Data Management Plan (DMP)
e Communication of goals, metrics,
responsibilities, processes
* Dedicated personnel
* “Data maintainers”
* IT infrastructure maintainers

* Expert consultants
* “Data stewards”

Institution

Data maintainers Data Stewards

Department A

Data maintainers

Department B
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Roles = Job profiles

Domain specialist Data analyst IT specialist
 Focuses on scientific « Focuses on methods for * Focuses on IT
guestion, often related data processing / infrastructure
to the physical world visualization . Hardware
« Requires sound insights ¢ Gains sound insights  Software
2Q|<3|Jtsigat:|nable + Examples: « Builds sustainable
+ Statistician solutions
* Examples: » Bioinformatician « Examples:
* Biologist . Data Scientist . Computer scientist
* Geologist + |T specialist
» City planner
Robert Haase TECHNISCHE 7,
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. Data Management Plans (DMPs)

e Describes the IS-state of a data environment

* Which data is acquired / processed?
(content, format, amount)

* What meta-data is collected?
* Which quality standards are targeted?
* How is data saved, archived, backed-up, shared, published...?
* Who is responsible for what?
* Roles, job-profiles

* What does this all cost?
(IT infrastructure + human resources)

UNIVERSITAT
LEIPZIG
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" Data Management Plans (DMPs)

* Define responsibilities and procedures early! N

Open Science Experiment design

“Data / materials
we produce will
be published
under CC-BY 4.0”

“Robert will do this
by end of 2025!”

a

acquisiton

* Only if procedures are defined early,
everyone can follow them.

* Licenses are important when assembling
materials (-> Copyright)

* Meta-data might have higher quality if the
person responsible for publishing the data is

aware of their duties.

bwP.

Are we going to
publish data /

materials / code?

What license can we
use?

Deciding by the end of
the project is too late!
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- Quiz

* Regularly copying files to a remote place is ...

Archiving

Backup

Robert Haase
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- Quiz

e Data Scientists is a ...

Role Job profile
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- Quiz

e Data Steward is a ...

Role Job profile
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Sharing & licensing
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HHHEN

. Sustainability of my contribution to science

» What happens to research software once the PhD student leav
the institute / field?

350

(n=1)

=
g 300- PhD student
E finishes and
0 250 leaves the
'g institute
& 200 -
[
=1
£ 150
o
w
© ]
E 100
% 20

U |

2015 2016 2017 2018 2019
Time
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. Developing software in the open

Nov. 2017: | took over
microscopy control
software from Loic and
“found” some GPU-
accelerated image
processing in there

Loic A. Royer
(CZ Biohub)
@loicaroyer

2019

April July October 2 April QOctober

2020

2021

April Juty October 2081

April

nature > nature methods > correspondence > article

nature methods

Correspondence | Published: 18 November 2019
CLIJ: GPU-accelerated image processing
for everyone

@ OpenCL/GPU based image proc: X

<« c

@ image.sc
> {5 communty partners

} OpenCL/GPU based image processing in ImageJ macro ¢

W Announcements

@ forumimage.sc/t/opencl-g age-processing-in-imagej-macro/21286

image, i, m:

‘ Robert Haase © haesleinhuepf clij maintaine 24 Dec'18

Dear friends of GPU based image processing,
dear early adopters,

acto, clij, gpu

I recently put some efforts into making GPU-based image processing in ImageJ macro run. It has the
potential to save us massive amounts of processing time. GPU programming in macro looks like this:

G0 L vt B T 4 e
B
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bR CLI): Enabling GPU-accelerated i1 X +

iz, bioRyiv

THE PREPRINT SERVER FOR BIOLOGY

(&} & biorxiv.org/content/10.1101/660704v1?versioned=true

HOME | ABOUT | SUBMIT
| NEWS & NOTES | ALERT:
| CHANNELS

Robert Haase &, Loic A. Royer & peter Steinbach, Deborah Schmidt, Alexandr
Dibrov, Uwe Schmidt, Martin Weigert, Nicola Maghelli, Pavel Tomancak, Florian Jug &
Eugene W. Myers

Nature Methods 17, 5-6(2020) | Cite this article

‘ Search

Q)

Advanced Search

Today: 134 citations

reported in news media as established information.

bioRxiv is receiving many new papers on coronavirus SARS-CoV-2. A reminder: these are preliminary reports that have
not been peerreviewed. They should nat be regarded as conclusive, guide clinical practice/health-related behavior, or be

(Google scholar, 2024-03-18)

New Results View current version of this article

© Comment on this paper
CLIJ: Enabling GPU- Ton e
accelerated image processing in Fiji

Robert Haase, {2 Loic A. Royer, ' Peter Steinbach,
Debaorah Schmidt, ©5F Alexandr Dibrov, = Uwe Schmidt,
Martin Weigert, Nicola Maghelli, Pavel Tomancak,
Florian Jug, ©=' Eugene W, Myers

doi: https://doi.org/10.1101/660704

MNow published in Nature Methods doi: 10.1038/541592-019-0650-1

Zitiert von: 134

;llll_

= 2020 2021 2022 2023 2024

Q Previous Mext €

Posted June 09,2019.

= Email

¥ Share

@ Citation Tools

E Download
PDF

I Supplementary
Material

[ Data/Code

XML

Robert Haase
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" Scientific culture

Public access to research results -> Reusability

Guideline 13: Providing public access to research results

» As a rule, researchers make all results available as part of scientific/aca-
demic discourse. In specific cases, however, there may be reasons not to
make results publicly available (in the narrower sense of publication, but
also in a broader sense through other communication channels); this deci-
sion must not depend on third parties. Researchers decide autonomously
—with due regard for the conventions of the relevant subject area — wheth-
er, how and where to disseminate their results. I it has been decided to
make results available in the public domain, researchers describe them
clearly and in full. Where possible and reasonable, this includes making
the research data, materials and information on which the results are
based, as well as the methods and software used, available and fully ex-
plaining the work processes. Software programmed by researchers them-
selves is made publicly available along with the source code. Researchers
provide full and correct information about their own preliminary work and
that of others.

Explanations:

G U i d e I i n eS fO I' S afeg Ua I'd i n g In the interest of transparency and to enable research to be referred to and

reused by others, whenever possible researchers make the research data

GOOd Resea rCh PraCtice and principal materials on which a publication is based available in rec-

ognised archives and repositories in accordance with the FAIR principles
Findable, Accessible, Interoperable, Reusable). Restrictions may a|

Code of Conduct (Findable, Accessibie, Interop )R v apply

to public availability in the case of patent applications. If self-developed

Robert Haase
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~Am | allowed to publish my stuff?

*... it depends... on who is responsible

Do the
work!

I > The work /
product |
R M
Copyright holder, Author Publisher Licensee

e.g. employer Creator of the work The person who made The person who uses
of the author the work available / reuses the material

Al @hassicinhuepf TECHNISCHE 707,
ScaDS.Alll &oscecire 21 o UNIVERSITAT (7
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“-Am | allowed to publish my stutf?

*... it depends... on what

~ Shal‘ln riVateI

Document with
unclear copyright

Author of related

materials served as basis

®

?
Publish >

material _
\/ Licensee / author of
derived material
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“-Am | allowed to publish my stutf?

*... it depends... on what

~ Shal‘ln riVateI

Document with
defined copyright

Author of related

materials served as basis

World | > \/::

Publish

material _
\/ Licensee / author of
derived material
Licensee / author
of derived material
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g

?;.-Openness of software / proje

Closed source

Openly extensible

5 ebboss eeesees

* Opento collaborations * Code available to read * Open to contributions * Open to contributions * Openly extensible;
*  “Black box” * Not necessarily executable * Single maintainer, often * Partially democratic without maintainers
* Compiled code (e.g. C/C++) code overwhelmed * Board of maintainers (core involved
* Good for protecting * No maintenance / support * Efficient decision making developers) * Partially community
intellectual properties (SSS) efforts * Bus factor =1 * Long-winded decision making driven
. . Custom image analysis TrackMate, SNT, R . Image), Python,
kit- OpenCL
Hardware device drivers Scripts MorpholibJ, CLIJ scikit-image, scipy, Open Lumpy
Robert Haase =
. TECHNISCHE i

Sca DSAll @naesleinhueb!  Read more: https://coiled.io/blog/stages-of-openness/ 27 UNIVERSITAT & o B ™
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- Quiz

 What is the role of Github in the context of
publishing open-source code?

Copyright holder

Author Publisher

Licensee

Robert Haase
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“. Standard for sharing: The FAIR-principl

e Findable
e Accessible

* |nteroperable
* Reusable

Robert Haase
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‘The FAIR-principles

* Findable
 F1.(Meta)data are assigned a globally unique
and persistent identifier
* Universal Resource Identifier (URI)
e Digital Object Identifier (DOI)

e F2. Data are described with rich metadata
(defined by R1 below)

* F3. Metadata clearly and explicitly include the
identifier of the data they describe

* F4.(Meta)data are registered or indexed in a
searchable resource

~ g’ What is a DOI? * + -

<~

> c 23 doi.org/the-identifier/what-is-a-doi/ i D |

doi Foundation

The Identifier

WHATIS
A DOI?

A DOl is a digital identifier of an object, any object
— physical, digital, or abstract. DOIs solve a
common prob|em: keeping track of things. Things

can be matter, material, content, or activities.

(IS 4

Robert Haase

@haesleinhuepf . . .
Sca DS.AII BIDS Lecture 2F/)14 https://www.go-fair.org/fair-principles/
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—— ]

" Meta data

*Generic * Field-specific (microscopy)
* Author * Exposure time
* Usage license * Wavelength (colour)
*Creation date * Microscope type/vendor

Goals:
FAIR+

Reproducibility

= | UNIVERSITAT
LEIPZIG
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- REMBI: Recommended Metadata for Biological
. " Images—enabling reuse of microscopy data in biol

* Read more:

hd m REMEIl: Recommended Metadz® X ar

&« > C 2% nature.com,articles/s41592-021-01166-8

nature methods

Explore content v  About the journal v

REMBI: Recommended Metadata for Biological Images—enabling reuse of microscopy data in

biology

Publisher: Sp
Date: May 21

Publish with us v
Quick Price Estimate

nature » nature methods » comment > article

Comment | Published: 21 May 2021

REMBI: Recommended Metadata for Biological

This service provides licences or permission to reuse content only.
if you do not have a copy of the article you are reusing content from. you may copy and paste the content from any legally accessible source and reuse

according to the terms of your licence.

Author: Ugis Sarkans et al

SPRINGERNATURE  Publication: Nat

To purchase the article’s PDF please visit efther Link.springer.com or Nature.com.

™ adaptations/modifications - Springer Nature allows adaptation of figures for style and formatting purposes under this license under the condition that this
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does not alter the meaning of the content,

Would you like a high

l _ hl. f - d t - | would like to,,. reuse in training materials/CME material v resolution image with your o v
mages—enaviing reuse or microscopy aatain order?
- 1am a/an.. academic/university or research institute v
bIOIogy Circulation/distribution ) 100- 199 v
Is this reuse sponsored by
or associated with 3 no v Are you the author of
pharmaceutical or a medical this Springer Nature no v
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. . . " . . . My format is... electronic v
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Matthew Robert Geoffrey Russell, Helen R. Saibil, Caterina Strambio-De-Castillia, Jason R. Swedlow g My currency tsz: us0-3 it
Number of - . :
2 Quick Price 23980 USD

https://www.nature.com/articles/s41592-021-01166-8

32

TECHNISCHE
UNIVERSITAT
DRESDEN

UNIVERSITAT
LEIPZIG



https://www.nature.com/articles/s41592-021-01166-8

Digital Object Identifiers (DOI

* DOIs / URIs always
point at the same

data

* DOIs are centrally
registers, URIs not

e Unified Resource
Locators (URLSs)
may point at
different things

~ Ml StraBennetz, Stat Leipzig -D= X + - o X

& 5 C %5 opendataleipzigde/dataset/strassennetz-stadt leipzig * O ad

Hackathons

Stadt Leipzig

Datensétze | Organisationen  Kategorien  Anwendungen  Uberuns Nutzung

& / Organisationen / Verkehrs- und Tiefoauamt / StraBennetz, Stadt Leipzig
StraBennetz, Stadt Leipzig & Datensatz 282 Kategorien Anwendungen

A Organisation

StraRennetz, Stadt Leipzig

Das StraRennetz der Stadt Leipzig. Der Datensatz beinhaltet die Strafennamen, Von- und Bis-Abschnitte, Stadtbezirke
der Abschnitte, die Zugehdrigkeit zum klassifizierten Netz (Bundes-, Staats, Kreisstrae), die Straenart (Ortsstraie,
Feldweg usw.), die Erschliefung (Haupt, Neben-, Anliegernetz), den Baulasttréger und die Lange in Meter. Die Daten

werden direkt aus dem System abgerufen und sind daher stets aktuell.

Daten und Ressourcen

Das StraBennetz im CSV-Format
Das Stratiennetz im CSV-Format

Gemeindename Leipzig, Stadt

Verkehrs- und Tiefbauamt

Das Verkehrs- und Tiefbauamt kiimme
rt sich um das Leipziger Strafennetz,
vom FuRweg iiber die Radverkehrsant
age bis hin zur Fahrbahn fiir den Kfz-
Verkehr.

2021-08-20

Das Strafiennetz im GeoJSON-Format Au sge stellt
Das Straennetz im GealSON-Format

Das Straennetz im GeoPackage-Format
Das StraBennetz im GeoPackage-Format

 Entdecke ~

=3 Aktualisiert 2024-01-17
=

mehr erfahren WFS-GetCapabilities

WFS-GetCapabilities

 Entdecke ~

o ol ¥

B2 Twitter
Zusdatzliche Informationen

A Facebook
Feld Wert

Ansprechpartner Verkehrs- und Tiefbauamt, Stadt Leipzig

E-Mail vta@!leipzig.de

This no DOI, no
URI, it’s a URL

}n altungsebene kommunale Ebene
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“.Incentives: Findability

* Your future-self will thank you, because they will find your work§

~ Sharing and licensing material X arF

€« 5 @ % fl000research.com/slides/10-519 * L 0D
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I n 2 O 2 1 . Home » Browse » Sharing and licensing material ) .
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Text Network
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Prompt Engineering Tutorial

Installation

Setting up your computer

Testing the installation

Tutorial

Prompting chatGPT
Use cases

Prompt Engineering

Generating images using
DALL-E

Exploring csv files
Graphical user interfaces

Prompting tasks using
LangChain

= 00 X
Prompt Engineering Tutorial

This Jupyter Book contains notebooks demonstrating OpenAl's API for using chatGPT. We will use it to answer

questions, translate text, write code, analyze data and generate images.
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The FAIR-principles

* Accessible
 Al. (Meta)data are retrievable by their e HOW STANDARDS PH::‘.;FETRHIE‘ 6 )
identifier using a standardised {H,_,‘ RDIC ) =a
communications protocol WE NEED To DEVELOP |
 Al.1The protocol is open, free, and STUATION: ?ﬁ“”@ﬁm GITUATION:
universally implementable THERE PRE UEEMC"E[ E‘. . THERE ARE
« A1.2 The protocol allows for an 4 COMPETING ‘O ) 15 COMPETING
authentication and authorisation STANDPRDS. STANDPRDS.
procedure, where necessary
 A2. Metadata are accessible, even when

the data are no longer available

Robert Haase https://www.go-fair.org/fair-principles/ TECHNISCHE
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®
° BIA Galleries <Biolmage Archiv. X
RPN ebi.ac.uk/bioimage-archive/galleries/galleries.html

* The ability to download 9 it
data, for humans and

computers

The BioImage Archive explorer

AI GALLERY VISUAL GALLERY VOLUME EM GALLERY

A subset of EMPIAR volume EM

collection of Al-ready annotated A selection of datasets with striking
submissions

datasets

Essential for Al
developers =-)

The BioImage Archive is developed in close collaboration with Euro-BioImaging and Elixir.

ING e,gfr'.
Robert Haase ==
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‘ \ . b | ‘ . t
from biz_explorer import io, blostudies

* The ability to download

=_'5-BLAD&34"

data, for humans and

Fe = study.images[@]

com p u te I'S Displaying images using stackview

o) B roimea s - = B uri = image.uri.replace("\\", "/")
€ 5> C % ebiacuk/bioimage-archive/galleries/S-BIAD634-aihtmi Y JEEH oo : ima ge_data = imread (u ri :?
@ EMBLEBIhome R Services &8 Research P —— stackview.insight(image _data)
T
v 5 " - e = y
= ¥ 3 5 @ 225)
BioImage Archive shape (914, 1225)
-
—T 300 1
Browse | Submit [RSRUSSN el v | REMBIHelp v| Rolicies ’»’ ! dtype uint16
0 - "
A s-BIAD634 size 2.1 MB
g 250
An annotated fluorescence image .
dataset for training nuclear i min 0
segmentation methods 200
Released: 2023-03-07 200 ax 300
By: Sabine Taschner-Mandl, Inge M. Ambros, Peter F.
Ambros, Klaus Beiske, Allan Hanbury, Wolfgang Doerr,
Tamara Weiss, Maria Berneder, Magdalena Ambros, Eva 400
Bozsaky, Florian Kromp, Teresa Zulueta-Coarasa 150
On this page Study Information W Images V 600
1040
Annotations V' Models used v
In a nutshell BOO
388 images 50
388 annotations
Study size: 472.2MiB o 200 400 800 00 100 1200
Filetype breakdown: 4]
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" . Restricted Access

*The A in FAIR does not necessarily stand for Open Access

~ blobs.tif x +

<« > C 25 zenodoe.org/records/10829230

® Restricted

Published March 18, 2024 | Version v1

0

@ VIEWS

blobs.tif

Haase, Robert "2 Show affilations

© Restricted

The record is publicly accessible, but files are restricted to users with access. the latest one. Read more.

Citations @ v External resources

Indexed in

Show
e Search ‘
Waiting for zenodo.org... ln * OpenAlRE

Service Incident: New DOI registrations are working again. Re-registration of failed DOI registrations (~500) are still affected by the service incident at DataCite (our DOI registration agency).

a %« O 0O

0

& DOWNLOADS

» Show more details

This dataset contains blobs.tif, which was published before as blobs gif as part of ImageJ's example images. The dataset is public- Versions
domain, available online in png format as well: https://samples fiji.sc/blobs.png
This record in Zenodo serves demonstrating that data can be published with closed access. Version v1 Mar 18, 2024
10.5281/zenodo. 10829230
[z v Cite all versions? You can cite all versions by

using the DOI 10.5281/zenodo.10829229. This DOI
represents all versions, and will always resolve to

kY

v

blobs.tif X s o

5> G % zenodo.org/records/10829230

Qa¥w o9 oD

Service Incident: New DOI registrations are working again. Re-registration of failed DOI registrations (~500) are still affected by the service incident at DataCite (our DOI registration agency).

Published March 18, 2024 | Version v1

blobs.tif

Haase, Robert! 2

This dataset contains blobs.tif, which was published before as blobs.gif as part of ImageJ's example images. The dataset is public-

domain, available online in png format as well: https://samples fiji.sc/blobs.png

This record in Zenodo serves demonstrating that data can be published with closed access.

Files

blobs tif

- I

=z Edit

| Show affiiations |

0 0

@ VIEWS . DOWNLOADS

» Show more details

Versions

Version vi
10.5281/zenodo. 10829230

Mar 18, 2024

Cite all versions? You can cite all versions by
using the DOI 10.5281/zenodo.10829229. This DOI
represents all versions, and will always resolve to
the latest one. Read more
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The FAIR-principles

* Interoperable

e |11. (Meta)data use a formal,
accessible, shared, and broadly
applicable language for
knowledge representation.

e |2. (Meta)data use vocabularies
that follow FAIR principles

* |3. (Meta)data include qualified
references to other (meta)data

UNIVERSITAT
LEIPZIG
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The FAIR-principles

e Reusable _
e R1.(Meta)data are richly described Cei.?
with a plurality of accurate and ) fl\bm e
relevant attributes = _.@Ew

e R1.1. (Meta)data are released with a
clear and accessible data usage
license

 R1.2. (Meta)data are associated with
detailed provenance

e R1.3. (Meta)data meet domain-
relevant community standards

cov;parc § publishg
analyze cite

")“))"h!
fo k]

S
@R

access

2 | UNIVERSITAT

=
3 sﬁa.j! .

S
e
2L %
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Incentives: Reusability

 Open Access -> Others teach how to use your tools & method

[ Interactive image data flowgrap X | &

& > C @& f1000research.com/slides/10-201

FIOOOResearch

BROWSE  GATEWAYS & COLLECTIONS HOW TO PUBLISH ~ ABOUT ~ BLOG

SUBMIT YOUR RESEARCH

MY RESEARCH v+  SIGN IN

Interactive image data flowgrap X | 4

& > C @& f1000research.com/slides/11-1175

F1IOOOResearch

SUBMIT YOUR RESEARCH

Home » Browse » Interactive image data flow graphs and GPU-accelerated image processing

NOT PEER REVIEWED

=  PowerPoint ... 1 /17 -

Interactive Image Data Flow Graphs

and GPU-accelerated image processing for everyone
Robert Haase

ABRF Annual Meeting March 10" 2021

v TECHNISCHE
UNIVERSITAT 0% 50
DRESDEN

O

PART OF THE GATEWAY

NEUBIAS - the
Bioimage Analysts
Network

BROWSE BY RELATED SUBJECTS

Computer and information sciences
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BROWSE  GATEWAYS & COLLECTIONS HOW TO PUBLISH ~ ABOUT ~ BLOG

Home » Browse » Interactive image data flow graphs and reproducible GPU-accelerated

NOT PEER REVIEWED

=  fl000Oresear...

TECHNISCHE -
@umviasmr oresoen ) @ PoL 1)
DRESDEN AW L

Interactive Image Data Flow Graphs
and reproducible GPU-accelerated image
processing

Martin Schétz

Adapted from Robert Haase, PoL, TU Dresden @'ﬂ,

MY RESEARCH +  SIGN IN

PART OF THE GATEWAY

NEUBIAS - the
Bioimage Analysts
Network

BROWSE BY RELATED SUBJECTS
Artificial intelligence

Computer and information sciences
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e | ‘ ? bR Content-Aware Image Restoratic X +
O S a I e € > C @ bionxiv.org/content/10.1101/236463v5 article-info
[ ]

 Open science related content
bioRxiv (manuscripts, no reviews e

Figshare
F1000

L) L] L]
B I O I m a e A r‘c h I Ve d a t a Michele Solimena, ) Jochen Rink, & Pavel Tomancak, {2 Loic Royer, {2 Floria Lessons learned from an open-hardware project in n Get involved
Eugene W. Myers microscopy: The mesoSPIM initiative Creata snaccount of log in to post your

Posted by Fabian Voigt, on 1 July 2020 story on FocalPlane.

Github (code)

Zenodo

Focalplane

THE PREPRINT SERVER FOR BIOLOGY search

HOME | ABOUT | SUBMIT| NEWS & NOTES

f,‘.'.'"‘, b l 0 RX lV | ALERTS /RSS | CHANNELS
Caberatory

Advanced Search

2 K-

bioRxiv posts many COVID9-related papers. A reminder: they have not been formally| «

Bl()l(){,] inspiring biology
New Results
Content-Aware Image Restoration: Pushing the Limits of ¢ Focal Pla ne / 1 Journal of
Fluorescence Microscopy Where biology ; Cell Science

Home Aboutus Topics

Martin Weigert, &2 Uwe Schmidt, &5 Tobias Boothe, &2 Andreas Miller,
Alexandr Dibroy, &2 Akanksha Jain, &2 Benjamin Wilhelm, £ Deborah Schmid
Coleman Broaddus, {2 Sian Culley, ) Mauricio Rocha-Martins,

Fabian Segovia-Miranda, ) Caren Norden, {2 Ricardo Henriques, ©2 Marino 7]

Home / Discussions

doi: https://doi.org/10.1101/236463

Gallery Jobs Events Resources Network Contactus Login/register Q

The mesoscale selective]

Now published in Nature Methods doi: 10.1038/s41592-018-0216-7

pen-source light-sheef

v O HeisanZesonDuns: X+ - O x kingthe documentatiol
erested labs can set u

hich commercial light
Deployments 500 estion was asked to

ZeroCostDL4Mic: exploiting Google Colab to i
@ oithub-pages . early 2015. They were|
develop a free and open-source toolbox for ) 7 odified CLARITY tech

< deployments
| H H H e lab of Fritjof Helmch
Deep-Learning in microscopy ol
Languages lst 3D fight-sheet
Tl this wiki page has everything you need to get started.
—— s A
P —

st way forward was to|
® Dockerfie Shell

Institutional servers — P

. . L]
on leaming to use deep-leaming for microscopy. Gaogle Colab itself provides the
computations resources needed at no-cost. ZeroCastDLAMic is designed for researchers

Robert Haase

@haesleinhuepf
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ZeroCostDL4Mic is a collection of self-explanatory Jupyter Notebaoks for Google Colab that
features an easy-to-use graphical user interface. They are meant ta quickly get you started

that have little or no cading expertise to quickly test, train and use popular Deep-Leaming
networks,

Want to see a short video demonstration?

R Romainis talk @
. :""';i':m Example data in °""JA'"‘ e Talk @
erocastoLatie ZeroCostDLAMic re SPAOM
notebaok conference

https://www.biorxiv.org/content/10.1101/236463v5.article-info

https://github.com/HenriquesLab/ZeroCostDL4Mic https://focalplane.biologists. com/2020/07/01/|essons—

learned-from-an-open-hardware-project-in-microscopy-the-mesospim-initiative-2/

https://zenodo.org/records/5978940

« % gahub.com/HenriquesLatyZeraContDLAMK & H
c aw a L ER operation around the
¥ .9 Ow “le history of the projec
O README 3 MIT bcere s =, e oject.

Tracking focal adhesions with T X | - o X

G % zenodo.org/records/5978940 * O/ 00 :

‘;gg‘ﬂaﬁg Data collection for the TrackMate tracking software
Published February 5, 2022 | Version v1 | oatosct | & open ]

Tracking focal adhesions with TrackMate and Weka -
tutorial dataset 2

Guillaume Jacquemet Minh-Son-Phan* Jean-Yves Tinevez'

Show affiations

This folder contains data used to ilustrate the utility of Weka detector in TrackMate.

- Classifiermodel. trained Weka classifier.
- image data: human dermal blood ial cells GFP-paxillin

More detail on using these files can be found here: hitps-/image].neplugins/trackmate/trackmate-weka.

Files
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- Quiz

* Where might open source code be most visible?

!
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A \\\\._;; = —

Group / institute /

Git server of the :
: . Zenodo.org Github.com .
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A short excursion...

nature methods

° P u b | |S h e d 2 wee kS 3 gO . Euplorecontent v About thejournal v Publishwithus

ure methods > analyses > article

Analysis ‘ Published: 26 March 2024
The multimodality cell segmentation challenge:

2 toward universal solutions
Claim to

Jun Ma, Ronald Xie, Shamini Ayyadhury, Cheng Ge, Anubha Gupta, Ritu Gupta, Song Gu, Yac Zhang, Gihun

u have tfull access to this arti
Universitétsbibliothek Leipzig

Lee, Joonkee Kim, Wei Lou, Haofeng_Li, Eric Upschulte, Timo Dickscheid, José Guilherme de Almeida, Yixin

. . o o : Associated content
Wang, Lin Han, Xin Yang, Marco Labagnara, Vojislav Gligorovski, Maxime Scheder, Sahand Jamal Rahi
Carly Kempster, Ali

lice Pollitt, ... Bo Wang®™ 4 show authors Creating a universal cell segmentation

algorithm

Nature Methods (2024) | Cite this article i
O MNature Methods Research Briefing 01 Apr 2024

7645 Accesses | 19 Altmetric | Metrics

“The T1 algorithms achieved a median F1 score of 89.7% (IQR
36.7-82.4%), surpassing the KIT-GE, Cellpose-pretrain, Cellpose-

scratch, Omnipose-pretrain and Omnipose-scratch by 49.9%,
24.4%, 35.4%, 58.9% and 48.7%, respectively.”

Robert Haase Ma, J., Xie, R., Ayyadhury, S. et al. The multimodality cell TECHNISCHE &t
ScaDs. All @nassleinueP!  segmentation challenge: toward universal solutions. Nat 48 gallls\g%r\l‘ESJTKT « DR SITAT

DRESDEN LEIPZIG April 9th 2024 Methods (2024). https://doi.org/10.1038/s41592-024-02233-6
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A short excursion...

* “However my Initial testing of the winning entry mediar 8 reveals
errors (which are typical without tuning) when applied to recent data
posted here 6 for which cellpose produced a (subjectively) good

”
result.
- @ Community Partners
Thoughts on the latest SOTA Segmentation algorithms ¢
M Blog Posts segmentation, cellpose, deep-learning, paper-review
iﬂ Brian Northan© bnorthan Community Forum Team member 24 13d
ii' g
= Cunous what people think about the latest paper on DL Segmentation that can be found here 45
It's behind a paywall but some of the figures are available publicly. In particular | am trying to
understand this figure as it does not really reconcile with my practical experience. The F1 scores for
cellpose seem really low.
Robert Haase Brian Northan et al. TECHNISCHE
haesleinhuepf . e GRS
Sca DS AII SDiefei'tZr;‘e;iM https://forum.image.sc/t/thoughts-on-the-latest-sota- 49 gEIIEYs%RI‘ESIJTAT Al FETF!XES'W
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https://forum.image.sc/t/nuclei-segmentation-with-qupath-sam-plugin/93852/13
https://forum.image.sc/t/thoughts-on-the-latest-sota-segmentation-algorithms/94106
https://forum.image.sc/t/thoughts-on-the-latest-sota-segmentation-algorithms/94106

A short excursion...

* Published on Sunday:
(by the CellPose authors

*“In fact, Mediar directly
copied our codebase for
implementing the
Cellpose framework
without modification”
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MNew Results
Transformers do not outperform Cellpose

Carsen Stringer, ) Marius Pachitariu
doi: https://doi.org/10.1101/2024.04.06.587952

This article is a preprint and has not been certified by peer review [what does this mean?].

ERENEDENED ERNEE

Abstract Info/Histary

Metrics

A Follow this preprint

[ Preview PDF

Abstract

In a recent publication, Ma et al (2024) claim that a transformer-based cellular
segmentation method called Mediar - which won a Neurips challenge - outperforms
Cellpose (0.897 vs 0.543 median F1 score). Here we show that this result was
obtained by artificially impairing Cellpose in multiple ways. When we removed these
impairments, Cellpose outperformed Mediar (0.861 vs 0.826 median F1 score on the
updated test set). To further investigate the performance of transformers for cellular
segmentation, we replaced the Cellpose backbone with a transformer. The

transformer-Cellpose model also did not outperform the standard Cellpose (0.848

median F1 test score). Our results suggest that transformers do not advance the state-

of-the-art in cellular segmentation.
Competing Interest Statement

The authors have declared no competing interest.

Copyright The copyright holder for this preprint is the author/funder, who has granted

bioRxiv a license to display the preprint in perpetuity. It is made available
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A short excursion...

* Professional discussion about Copyright:

v €) Please retain the Cellpose copy X + - m| X

¢« 5 @ 25 github.com/Lee-Gihun/MEDIAR/issues/17 s a 1 a @ :
— L] .
= o Lee-Gihun ; MEDIAR Q Type [/] to search > + - O N 8 0

<» Code () Issues I Pullrequests () Actions [ Projects (D Security |~ Insights

Please retain the Cellpose copyright as required by the BSD-3 license #17 v e
marius10p opened this issue last week - 7 comments

9 marius10p commented last week T Assignees

Lee-Gihun
The Cellpose license (BSD-3) is very permissive. However, it requires you to retain the copyright notice here when you copy 6
portions of the code. ‘joonkeekim

All of the contents of this library in your repository are copied over fraom the Cellpose dynamics library here (primarily) or from the

Label
Cellpose utils and metrics libraries. The copyright notice must be maintained and distributed with every copy of your codebase e
(including in the napari plugin and in the docker image).
In addition, we ask that you include this copyright statement at the top of your file:
Projects
Copyright © 2022 Howard Hughes Medical Institute, Authored by Carsen Stringer and Marius Pachitariu. Mone yet
Thank you. Milestone
Mo milestone
Development -
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Public domain (CCO)

Attribution International (CC-BY)
Attribution ShareAlike Int. (CC-BY-SA)
Attribution Non-Commercial Int. (CC-BY-NC)
Attribution NoDerivatives Int. (CC-BY-ND)

+ Combinations, e.g. CC-BY-NC-ND

@ Share your work - Creative Comr X

& - @ & creativecommons.org/share-your-work/ o & & e 8

©-+60-0

Choose Optlonal Get
Features License

Get Started

Content on this site is licensed under a Creative Commons Attribution 4.0 International license. Icons by The Noun Project.

Robert Haase
@haes|e|nh@gpg‘//creatlvecommons .org/share-your-work/
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https://creativecommons.org/about/cclicenses/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/website-icons

Licensing: Creative Commons (CC)

T © Public domain (CCO)
DOMAIN . . . T :
* Everyone can reuse without mentioning the Employers don’t like this

ScaDS.All

DRESDEN LEIPZIG

one because you give
source or author of the shared resource. away the rightsyto eip/oit
* Public domain licenses cannot be revoked. you work.

* The author must own the right to copy
(copyright) the resource.
* If you authored work as part of your job,
you may not be the copyright holder. (check
your employers' guidelines)

Content on this slide was adapted from https://creativecommons.org/about/cclicenses/ which is licensed under a Creative Commons Attribution 4.0 International license. Icons by The Noun Project.
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. Licensing: Creative Commons (CC)

cc) (L

BY

X

CC BY: This license allows reusers to distribute, remix, adapt, and‘;{
build upon the material in any medium or format, so long as

attribution is given to the creator. The license allows for commercial

“By attribution” use.

CC BY includes the following elements:
BY @ - Credit must be given to the creator

Content on this slide was adated from https://creativecommons.org/about/cclicenses/ which is licensed under a Creative Commons Attribution 4.0 International license. Icons by The Noun Project.
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Licensing: Creative Commons (CC)

Example

/. o—

The Open Microscopy Environment

OME is a consortium of universities, research labs, industry and

developers producing open-source software and format standards for

microscopy data.

Upcoming Workshops Latest Release \

HHH OME 2021 Community Meeting o

You must put such a Figure adapted from https://www.openmicroscopy.org/ licensed by University of Dundee &
sentence and keep the [ Open Microscopy Environment under Creative Commons Attribution 4.0 International License

link to CC-BY
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" Licensing: Creative Commons (CC)

CC BY-SA: This license allows reusers to distribute, remix, adapt, and

L@m build upon the material in any medium or format, so long as
“Share alike” attribution is given to the creator. The license allows for commercial

use. If you remix, adapt, or build upon the material, you must license the modified

material under identical terms.

CC BY-SAincludes the following elements: “Restrictive”
BY (§) - Credit must be given to the creator licensing
SA — Adaptations must be shared under the same terms

Content on this slide was adapted from https://creativecommons.org/about/cclicenses/ which is licensed under a Creative Commons Attribution 4.0 International license. Icons by The Noun Project
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" Licensing: Creative Commons (CC)

‘g; @@ \ CC BY-NC: This license allows reusers to distribute, remix, adapt, and -
build upon the material in any medium or format for noncommercial

purposes only, and only so long as attribution is given to the creator.

“Restrictive”

It includes the following elements:
licensing

BY @ - Credit must be given to the creator
NC @ — Only noncommercial uses of the work are permitted

Content on this slide was adapted from https://creativecommons.org/about/cclicenses/ which is licensed under a Creative Commons Attribution 4.0 International license. Icons by The Noun Project
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" Licensing: Creative Commons (CC)

‘gg @@ \ CC BY-ND: This license allows reusers to copy and distribute the |
material in any medium or format in unadapted form only, and only so

long as attribution is given to the creator. The license allows for

commercial use.

CC BY-ND includes the following elements: Restrictive
licensing

BY @ ~- Credit must be given to the creator
ND @ - No derivatives or adaptations of the work are permitted

Content on this slide was adapted from https://creativecommons.org/about/cclicenses/ which is licensed under a Creative Commons Attribution 4.0 International license. Icons by The Noun Project.
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Licensing: Creative Commons (CC)

@@@ =) CC BY-NC-ND: This license allows reusers to copy and distribute the

NC _ND material in any medium or format in unadapted form only, for
noncommercial purposes only, and only so long as attribution is given

to the creator.

CC BY-NC-ND includes the following elements: “Restrictive”
BY ® - Credit must be given to the creator licensing
NC @ - Only noncommercial uses of the work are permitted

ND @ - No derivatives or adaptations of the work are permitted

Content on this slide was adapted from https://creativecommons.org/about/cclicenses/ which is licensed under a Creative Commons Attribution 4.0 International license. Icons by The Noun Project.
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bioRxiv posts many COVID 19-related papers. A reminder: they have not been formally peer-reviewed and should not
guide health-related behavior or be reported in the press as conclusive.

* May | use one of the New Resuks A Fllow s preprnt

. . Content-Aware Image Restoration: Pushing the Limits of Fluorescence Ye S
Figures from this Mooy
p re p rl nt ? Martin WWeigert, =) Uwe Schmidt, (&) Tobias Boothe, (&' Andreas Miiller, '2 Alexandr Dibrov, (2 Akanksha Jain,

Benjamin Wilhelm, Deborah Schmidt, ©2 Coleman Broaddus, 5 Sidn Culley, ©2F Mauricio Rocha-Martins,
Fabian Segowia-Miranda, 2 Caren Norden, ' Ricardo Henrigues, Marino Zerial, Michele Solimena,
Jochen Rink, ©°0 Pavel Tomancak, ©° Loic Royer, 20 Florian Jug, © Eugene W, Myers

doi: https://doi.org/10.1101/236463
MNow published in Nature Methods doi: 10.1038/541592-018-0216-7

ENENICAERERIENEDRE

Abstract Full Text Info/History Metrics [ Preview PDF

ARTICLE INFORMATION

* May | download and Yes No

redistribute this preprint History. Jly3,2010.

ARTICLE VERSIONS

to Stu d e nts Of a course Version | (December 19,2017 - 23:34).
fo r free ? Version 2 {December 21,2017 - 14:29).

Version 3 (January 23,2018 - 12:52).

Version 4 (January 23,2018 - 20:15).

You are viewing Version 5, the most recent version of this article.
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" Licensing Software

’ {?} Choose an open source license | X

o e e r @0

€ > C @& choosealicense.com

In the software world, other licenses
are more popular, historically grown.

Choose an open source license

An open source license protects contributors and users. Businesses and savvy developers won't touch a project without this protection.

Which of the following best describes your situation?

R < =

Ineedtoworkina I want it simple and I care about sharing
community. permissive. improvements.

Berkley
Software

GNU General Distribution

The GNU GPLv3 also lets people do almost
anything they want with your project, except
distributing closed source versions.

The MIT License is short and to the point. It
lets people do almost anything they want with
your project, like making and distributing

closed source versions.
Ansible, Bash, and GIMP use the GNU
GPLv3.

Use the license preferred by the
community you're contributing to or
depending on. Your project will fit right in.

If you have a dependency that doesn't have a

license, ask its maintainers to add a license. Babel, .NET Core, and Rails use the MIT

License.

What if none of these work for me?

Public
License

Idon't want to

My projectisn’t I want more choices.
choose a license.

software.

More licenses are available.

There are licenses for that. Here's what happens if you don't.

The content of this site is licensed under the Creative Commons Attribution 3.0 Unported License. About  Terms of Service Help improve this page
Curated with @ by GitHub, Inc. and You!

Robert Haase
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" Licensing Software: GPL

%® The GNU General Public License X

G P L_d e rivatives m u St a |SO & > C @& gnuorg/licenses/gpl-3.0.enhtml B % e :
be GPL-licensed GNU GENERAL PUBLIC LICENSE

Version 3, 29 June 2007

“ R e St ri Ct i Ve” Copyright © 2007 Free Software Foundation, Inc. <https://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

licensing

Preamble

The GNU General Public License is a free, copyleft license for software and other kinds of works.

The licenses for most software and other practical works are designed to take away your freedom to share and change the works. By contrast, the
GNU General Public License is intended to guarantee your freedom to share and change all versions of a program--to make sure it remains free
software for all its users. We, the Free Software Foundation, use the GNU General Public License for most of our software; it applies also to any

other work released this way by its authors. You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make sure that vou have the
freedom to distribute copies of free software (and charge for them if you wish), that you receive source code or can get it if you want it, that you

can change the software or use pieces of it in new free programs, and that you know you can do these things.

To protect your rights, we need to prevent others from denying vou these rights or asking you to surrender the rights. Therefore, you have certain

responsibilities if you distribute copies of the software, or if you modify it: responsibilities to respect the freedom of others.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must pass on to the recipients the same freedoms that you

received. You must make sure that they, too, receive or can get the source code. And you must show them these terms so they know their rights.

Robert Haase TECHNISCHE
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QuIZ
Can | build a commercial Yes No

product on the basis of GPL-
licensed code?

Do | have to release the code Yes No
openly for this commercial [
product?
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Licensing Software: BSDO

Copyright (C) [year] by [copyright holder] <[emalil]>

Permission to use, copy, modify, and/or distribute this software for any purpose with Similar to CCO
or without fee is hereby granted. (public domain)

THE SOFTWARE IS PROVIDED "AS I1S" AND THE AUTHOR DISCLAIMS ALL
WARRANTIES WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE
AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT, INDIRECT, OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING
FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF
CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF
OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE

Robert Haase TECHNISCHE i
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https://en.wikipedia.org/wiki/BSD_licenses

Licensing Software: BSDO

Copyright (C) [year] by [copyright holder] <[emalil]>

Permission to use, copy, modify, and/or distribute this software for any purpose with
or without fee is hereby granted.

THE SOFTWARE IS PROVIDED "AS IS" AND THE AUTHOR DISCLAIMS ALL
WARRANTIES WITH REGARD TO THIS SOFTWARE INCLUDING ALL IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL THE

AUTHOR BE LIABLE FOR ANY SPECIAL, DIRECT, INDIRECT, OR
CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING
FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF
CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF
OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE
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— Disclaimer

Whatever you do with
it, we [the authors]
are not liable
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https://en.wikipedia.org/wiki/BSD_licenses

Licensing Software: BSD2

Copyright (c) <year>, <copyright holder>

Redistribution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met: -
1. Redistributions of source code must retain the above copyright notice, this list of conditions
and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions
and the following disclaimer in the documentation and/or other materials provided with the
distribution.

_ Similar to
CC-BY

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS —
IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE
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Licensing Software: BSD3

Copyright <year> <copyright holder>

Redistribution and use in source and binary forms, with or without modification, are permitted provided
that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer. = Similar to
2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and

the following disclaimer in the documentation and/or other materials provided with the distribution. CC-BY
3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse
or promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" You must not use the
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE copyright holder’s name
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE to endorse your
ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE derivative of the work.

LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF
SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING
IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY
OF SUCH DAMAGE
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Licensing: Permissive versus
restrictive

* Restrictive
* You can reuse our stuff, but only if you ...
* License your work with the same license we do

* Make your stuff openly available | conclude,
 Make no money with derivatives of our work| these are

* Examples: GPL, CC-BY-SA, CC-BY-NC, CC-BY-ND { lessopeniin

a sense

fet TOP SECRIET
—

* Permissive licensing:
* Do whatever you like with our stuff,

just make sure to mention / cite us ...
 Examples: BSD, MIT, Apache, CC-BY

UNIVERSITAT
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Q |
o cnr-isti-vclab/meshlab: The open X -+

M ay I re u S e CO d e € > C @& github.com/cnr-isti-vclab/meshlab
f r O m t h i S r e p O S it O ry arch or jump to... Pull requests Issues Marketplace Explore

in my OWﬂ BSD & cnr-isti-vclab / meshlab ' public OWatch 150 ~ | % Fork 686 @~ f7 Star 33k~
| . k? <> Code (3 Issues 124 I Pull requests 2 L Discussions () Actions [ Projects [O0 wiki @ Security |2 Insights
icensed work:
¥ main ~ P 3 branches (> 40tags Go to file Add file ~ m About
The open source mesh processing system
a alemuntoni bugfix while loading exif info « 2672c14 22 daysago %) 10,254 commits
& www.meshlab.net
Ye S BB github fix missing windeploygt in windows workflows 5 months ago e mesh ey
I» docs Fix various typos 8 months ago 3d-printing  3d-scanning  3d
. ) 3d-reconstruction 3d-models
BB resources icon on windows folder 5 months ago
mesh-processing mesh-editing
B sample add gltf samples 16 months ago mesh-simplification triangle-mesh
B scripts deploy all plugins in maceos script 4 months ago
[0 Readme
B sc bugfix while loading exif info 22 days ago 58 GPL-3.0 license
By textures moved textures folder outside distrib 3 years ago vz 3.3k stars
150 watching
B  unsupported remove “vertex color noise" filter 12 months ago © -
% 686 forks
™ nitionare move build and install dirs on macos outside sre 5 months aoo h
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Quiz

O napari/napari: napari: a fast, inter X +
May | reuse code L OETm—
L] L] _ )
fro m t h I S re p OS Ito ry O Search or jump to... Pull requests Issues Marketplace Explore
L] - -
& napari/ napari  Public  spansor <% Edit Pins ~ & Watch 45 ~ % Fork 328 - Starred 1.5k -
in my own - pari/ nap
| i Ce n S e d WO r k? ¢» Code (©) lssues 879 {1 Pull requests 81 L) Discussions () Actions [ Projects 1 @ Security |~ Insights
[ ]
F main ~ ¥ 6 branches 172 tags Go to file Add file ~ m About
napari: a fast, interactive, multi-
*9 Czaki set selection color for QlistView item. (#5202) « 8196189 15 hours ago %) 2,552 commits dimensional image viewer for python
Ye S N O I .devcontainer feat: add codespace (#4599) 4 months ago ¢ napari.org
B .github Move docs to separate repo (#5216) 5 days ago U TN R [iTET ) Ty R TEYEE
0 binder Drop python 3.7 (#4063) 8 months ago [0 Readme
tD-3- icense
B  examples Move docs to separate repo (#5216) 5 days ago &5 BSD-3-Clause license
(2 Cite this repository =
B napari set selection color for QListView item. (#5202) 15 hours ago
17 15kstars
BB napari_builtins Split out builtins into another top-level module (#4706) 3 months ago ® 45 watching
P resources Re-add README screenshot (#5220) 4 days ago % 328 forks
B tools Update some strings to be translated, some to be igno... last month
™ env cample Add event debunaing tool (#3802 10 months ano Releases 114 -
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—— ]

* Version control is key element of
data scientist’s toolbox

* Distributed file system with
sophisticated logging
mechanisms

e Control about what becomes
part of a repository and what
not

O Contributors to clEsperanto/py: X

« > ¢

23 github.com/clEsperanto/pyclesperanto/graphs/contributors

Cavw O/00 :

= 0 clEsperanto / pyclesperanto

¢ Code () Issues 10

Pulse
‘ Contributars
Community

Traffic
Camrmits | ‘ ' ‘
Code fraguency “ j L‘
chier Apri Jusky Octaber 2024
Dependency graph
Metwaork
. StRigaud = 0 haesleinhuepf 2
Forks mmits T4 ++ 42 commi 249
60 1)
Peopl
40 40
Ad i L. _ -
April 2023 October April 2023 October
dependabot[bot] = a jo-mueller =
25 commitz 20 =+ 20 - Icommits 33 ++ 3 -
60 =1e)
40 40
20 20
— — R - -
April 2023 October Aypril 2023 October
’ m-albert # n grahamross123 =8 .
P o a . 1 s oo n

Q Type[{]to search 3 + - QN g. ‘
2 ) Discussions () Actions [ Projects [0 Wik (D Security |~ Insights 81 Settings
Mar 27, 2022 — Mar 31, 2024 Contributions: Commits ~

Contributions to main, excluding merge commits

Robert Haase
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* Git makes file modifications a more active / involved process
(making people think about) \

Download remote changes
(first time: clone)

My Folder

Github
repository

Robert Haase =
i TECHNISCHE i
@haesleinh f Iy tieEne | UNIVERSITAT
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* Who wrote

0 Commits - haesleinhuepf/exam; X

« > C 2% github.com/haesleinhuepf/ex [

o bugfixc thresheld_ctsu - haesleir X

- 2> ¢ 22 github.com/haesleinhuepf/... [ & g D | D e

LR

— 0 haesleinhuepf /
— example_image_analysis_script

[ ]
Y
Showing 2 changed files with 13 additions and 20
t h I S CO d e . < d Whitespace | [gnore whitespace Split
deletions.
<» Code (&) Issues I Pullrequests (%) Actions [
* when and 7 O et
Commits
T 3 ; .
P W h ? ol - ol @@ -5,7 +6,8 @@ def segment_image(image):
] & & blurred = gaussian(image, sigma=1)
= Commits on Sep 4, 2021 7
-3 -3 tt binarize the image
9 - binary = threshold_otsu{blurred)
Merge pull request #1 from BiAPoL/main = 9 s+  threshold = threshold_otsu(blurred)
@ hasslsinhuepf committed 3 years 2go - R binary = blurred > threshold
1 11
bugfix: threshold_otsu = ‘ 11 12 # label connected components
@ haesleinhuepf committed 3 years ago 12 13 result = label(binary)
4
Add minimal working example
. haesleinhuepf committed 3 years ago E'I Lock co tion
add gitignore 0 comments on commit 65c@74a
. haesleinhuepf committed 3 years ago
Write Preview H B I i= <* & = = o= & @ 7 %
Leave a comment -
Robert Haase . . .
@haesleinhuepf https://github.com/haesleinhuepf/example imag UNIVERSITAT
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. github — creating repositories

* Add a new, empty repository

O haesleinhuepf (Robert Haase) x

¢« > cC

O Create a New Repository X

& github.com/haesleinhuepf

« - C & github.com/new B i o

Pulls Issues Marketplace Explore -
Create a new repository

A repository contains all project files, including the revision history. Already have a project repository elsewhere?
Import a repository.

[0 Overview [ Repositories 164 [ Projects @ Pack

Repository template

Start your repository with a template repository's contents.

No template v () Create a New Repository X

€& 2 C & github.com/haesleinhuepfitab=repositoriesfig=8itype=&language & - C & githubcom/new B o

Owner * Repository name * o

or jump to... Pulls Issues Marketpl, E
e ulls  lssues Erapl=es 13 . haesleinhuepf = /[ example_image_analysis_script JJ ‘ Initialize this repository with:

Skip this step if you're importing an existing repository.

Great repository names are sht example_image_analysis_script is available. low about effec

[J Add a README file

This is where you can write a long description for your project. Learn more.

[ i - ] ] Add .gitignore
ind a repository... Choose which files not to track from a list of templates. Learn more.

Type ~ Language - Sort =

[0 Overview [ Repositories 164 [0 Proj

Diescrintinn i I

[J Choose a license
A license tells others what they can and can't do with your code. Learn maore.

¥ Star

Ro bert Haa se @Python  Yr3 &8 BSD 3-Clause "New” or "Revised” license  Updated
4 days ago

haesleinhuepf

Robert Haase

i : i i TECHNISCHE
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. github — clone repositories

* git clone https://github.com/organization/repository,

* Or: Use the Github Desktop app

O haesleinhuepf/example_image_= X

<« > C & github.com/haesleinhuepf/example_image_analysis_script

h or jump to... Pulls Issues Marketplace Explore

& haesleinhuepf/ ®Unwatch ~ 1 ¥ Star 0 YPFork 0

example_image_analysis_script

Clone a repository

GitHub.com GitHub Enterprise

<> Code () Issues Il Pull requests (®) Actions [ Projects 00 wiki ves Repository URL or GitHub usemame and repository
( hubot/cool-repo)

[ https://github.com/haesleinhuepf/example_image_analysis_script

Local path
QU ICk setu P - lf Y'DU'VE dOne thls klnd Of thl ng bEfO re Chstructurecode\example_image_analysis_script Choose...

[ﬁ] Set up in Desktop ar HTTPS SSH https://github.com/haesleinhuepf/example_image_an: |:|

Get started by creating a new file or uploading an existing file. We recommend every repository include a Cancel

README, LICENSE, and .gitignore.

Robert Haase . TECHNISCHE 3
ScaDSAII e, https://desktop.github.com/  ~ ggé\g%résym i
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https://desktop.github.com/

github - uploading

*git [add], commit, push

Home Share View
* ] &
‘ D s Copy path

Pinto Quick Copy Paste
access LFJ Paste shortcut

Clipboard

—‘—: New item ~

X =]

Move Copy Delete Rename New

t foider

Organise New

+* » ThisPC » OS(C) » structure » code > example_image_analysis_script

,‘ = | my_error - o

File Home Share View

8] X +| B

Clipboard Organise New Open Select
- v .

€ D wh « code > my_er.. v

v my_scnpt.py
bitems 4 items selected 643 KB

% A [0 Name

o 2| blobs.tif
) my_libeary.py
| my_script.py

|=| requirements.txt

¥ . Easy access ~

) File Edit View Repository  Branch  Help

P Current

example_image_analysis_script main

[:] Current ref

[é] An updated version of GitHub Desktop is available and will be installed

Changes 4 History blobs.tif

4 changed files
blobs.tif

my_library.py

my_scriptpy

requirements.bt

’E}E}E}H

‘ [mltlal file upload

Description

<

A+

—T—

) File Edit View Repository  Branch  Help

Current re Current branch 4 Publish branch
example_image_analysis_script Publish this

[é] An updated version of GitHub Desktop is available and will be installed at the next launch. See what's new or restart GitHub Desktop.

Changes History

0 changed files

No local changes

There are no uncommitted changes in this repository, Here are some friendly
suggestions for what to do next.

Publish your branch

The current branch { main ) hasn't been published to the remote yet. By

publishing it to GitHub you can share it, open a pull request, and Publish
collaborate with others.

Always available in the toolbar or Ctrl | P

View the files of your repository in Explorer

Show in Expl
Repository menu or Ctrl/ Shift | F ow in Explorer

‘ Summary (required)

Description

Open the repository page on GitHub in your browser
Repository menu or Ctrl/ Shift | G

View on GitHub

A+

ScaDS.Al
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. github
*Ease of reading

notebooks online

*No need to
download and
execute code

O example_image_analysis_script/l. X

« - C & github.com/haesleinhuepffexample_image_analysis_script/blob/main/MWE_notebo... B ¥ o :

¥ main ~  example_image_analysis_script / MWE_notebook.ipynb Go to file

0 haesleinhuepf add gitignore Latest commit abd14de 6 minutes ago  ¥4) History

B 1 contributor

95 lines (95 sloc) | 4.29 KB < 0 Raw Blame 0 Z U

In [1]: | import numpy as np
from skimage.io import imread
from my_library import segment_image

In [2]: # Load image
image = imread('blobs.tif")

In [3]: | # segment image
labels = segment_image(image)

MotImplementedError Traceback (most recent call last)
~\AppDataiLocal\Temp/ipykernel 4488/1391238453.py in <module>

1 # segment image
----» 2 labels = segment_image(image)

C:\structure‘\code\example_image_analysis_scriptimy_library.py in segment_ima

ge(image)

1g

11 # label connected components
---> 12 result = label(binary)

13

14 return result

~yminiconda3‘envsi\biol\lib\site-packages'skimage\measure’_label.py in label
{input, background, return_num, connectivity)

118 return_num=return_num, connectivity=conne
ctivity)

119 else:
--» 128 return clabel(input, background, return_num, connectivity)

Robert Haase

ScaDS.AIll g

DRESDEN LEIPZIG April 9th 2024

skimage‘\measure’_ccomp.pyx in skimage.measure._ccomp.label_cython()

skimage‘\measure’_ccomp.pyx in skimage.measure._ccomp.get_shape_info()

MotImplementedError: Only for images of dimensicn 1-3 are supported, got a @
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- git - forking

* Making a copy where we have edit rights

Pull-request /
merge

fork repository fork repository
fork fork

(Peter’s)

repository

. fork

Pull-request /
merge

= | UNIVERSITAT
LEIPZIG

Robert Haase
. TECHNISCHE
I @haesleinhuepf 20 UNIVERSITAT &
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github - forking

* Making a copy where we

o haesleinhuepf/example_image_a X

¢ > c

# github.com/haesleinhuepf/example_image_analysis_script

O Search or jump to... Pulls Issues Marketplace Explore L+~ '

& haesleinhuepf/ ®Umwatch = 1 Y Star 0 Yok 0
example_image_analysis_script '
<> Code () lssues i1 Pull requests (®) Actions [ Projects 07 wiki ae
0 haesleinhuepf/example_image_= X
¥ main -

¢« > c

& github.com/haesleinhuepf/example_image_analysis_script

0 haesleinhuepf Add minim4

Fork example_image_analysis_script

Where should we fork
example_image_analysis_script?

@ BiAPolL

ScaDS.All

DRESDEN LEIPZIG

ave edit rights

O BiAPol/example_image_analysis. X

€ > c

@ github.com/BiAPol/example_image_analysis_script

rch or jump to... Pulls Issues Marketplace

¥ BiAPolL/
example_image_analysis_script

forked from haesleinhuepf/example_image_analysis_script

<® Watch ~ 0

{> Code {71 Pull requests (®) Actions [M] Projects 00 wiki
¥ main - Go to file Add file ~ m
This branch is even with B Clone @

haesleinhuepf:main. HTTPS SSH GitHub CLI

hittps://github. com/BiAPol/example_image_a (|

‘ haesleinhuepf Add v Use Git or checkout with SVN using the web URL.

™ .gitignore ) Open with GitHub Desktop

MWE_notebook....
) Download ZIP

[ blobs.tif B

M my_library.py fix unintentional error, build in intenti... 24 minutes ago
M  my_script.py initial file upload 38 minutes ago
[ requirements.txt initial file upload 38 minutes ago

v Star | 0 % Fork | 1

@ Security was

About ]

No description, website,
or topics provided.

Releases

Mo releases published
Create a new release

Packages

MNo packages published
Publish your first package

Languages

AT




github — uploading (again

 After fixing a bug, we upload the changes to our fork

€) File Edit View Repository  Branch  Help C) File Edit View Repository  Branch  Help
¥ Current repository P Current branch ~ Fetch origin 2] Current repository ¥ Current branch 4 Push origin
example_image_analysis_seript main "~ Mever fetr example_image_analysis_script main Last fetched just now
t,t] An updated version of GitHub Desktop is available and will be installed at the next launch. See what's new or restart GitHub Desktop. [,J-_i] An updated version of GitHub Desktop is available and will be installed at the next launch. See what's new or restart GitHub Desktop.
Changes 2 History (New ) my_library.py Changes History
2 changed files At @8 -6,7 +6,8 @@ def segment_image(image): 0 changed files
. . 6 & blurred = gaussian(image, sigma=2) N | | h

MWE_notebook.ipynb 5 ; nEess = O Oca C a nges
ry_library.py s 2 # binarize the image There are no uncommitted changes in this repository. Here are some friendly

2 - binary = threshold otsu(blurred) suggestions for what fo do next.

2 B threshold = threshold_otsu(blurred)
18 B4 binary = blurred > threshold
8| 11 Push commits to the origin remote
You have 1 local commit waiting to be pushed to GitHub.
1 12 # label connected components
12| 13 Fesult - labei(binarr) Always available in the toolbar when there are local commits waiting to be
2 sult = 1 (binary) -
' - pushed or Ctrl' P

View the files of your repository in Explorer

Show in Expl
Repository menu or Ctrl | Shift| F e e
‘ Summary (required)

X Description
‘ bugfix: threshald_otsu Open the repository page on GitHub in your browser
Repository menu or (Ctrl/ Shift| G

View on GitHub

ﬂ]reshcld otsu delivers a number (the threshold), not a

binary image. For thresholding the image, an additional

step is neccessary. R+

= Commit ust now
& it i : Une
ommit to main « bugfix: threshold_otsu Lo

Robert Haase

@haesleinhuepf
Sca DS.AI BIDS Lecture 2/14 82
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. Github — pull requests

* Contribute to open-source projects

O Comparing haesleinhuepfmain.. X

¢« > c

O BiAPol/example_image_analysis X

€& > (C & github.com/BiAPol/example_image_analysis_script B e H

& github.com/haesleinhuepf/example_image_analysis_script/compare/main..BiAPol:... B +f o H

i ch or jump to... Pulls Issues Marketplace Explore
ch or jump t Pulls Issues Marketplace Explore
& haesleinhuepf/ ©uUnwatch ~ 1| D sr | 0 PFork | 1
% BiAPolL/ @ Watch ~ | 0 ¥ Star | © % Fork | 1 . . .
example_image_analysis_script
example_image_analysis_script
forked from haesleinhuepf/example_image_analysis_script <> Code @© Issues 1"l Pull requests (® Actions [ Projects 0 wiki e
<> Code 11 Pull requests G) Actions @ Projects 0 wiki @ Security s
Open a pull request
Create a new pull request by comparing changes across two branches. If you need to, you can also compare across forks.
¥ main -~ Go to file Add file = About @
No desm'prfon, WEbSifE, 1 base repository: haesleinhuepf/example_image... ~ base: main > | €
This branch is 1 commit ahead of 1" Contribute ~ « upstream - or topics provided.
. . . - head repository: BiAPol/example_image_analysi... v compare: main~

+ Able to merge. These branches can be automatically merged.

@ This branch is 1 commit ahead of
haesleinhuepf:main.

i 1 minute ago {97 Releases 5
Open a pull request to contribute your changes g O bugfix: threshold_otsu Reviewers &

upstream.
No releases published Mo reviews

29 minutes ago Create a new release Write Preview

Open pull request 1 minute ago P - g o v Assignees i
= <> B =

H B I = == a- Mo one—assign yourself
@ blobsiif initial file upload 1 hour ago Packages
Dear Robert,
M  my_library.py bugfix: threshold_otsu 1 minute ago No packages published Labels @
Publish your first package here comes a bug fix for your image segmentation function. threshold_otsu None yet
i initial fi delivers a number (the threshold), not a binary image. For thresholding the
@ my_script.py initial file upload 1 hour ago HENNEDS 3 QUMDEr alicaplee) 2 Qinany Image. fortresholcing e
image, an additional step is neccessary. Project &
rojects
[ requirements.txt initial file upload 1 hour ago
Languages - Best, None yet
Roberd
Robert Haase A Milestone &

@haes|e|n h Uepf Attach files by dragging & dropping, selecting or pasting them. 1] No milestone VE RS ITAT
ScaDS.Alll 5ot 214 . z6

Linked issues
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. Github — pull requests

* Reviewer perspective

¢« > c

ScaDS.All

DRESDEN LEIPZIG

File filter =
v 33 EEm
6 6
7 7
H H
3
E
10
18 11
1 12

Conversations ~  Jump to = @ -

Pulls Issues

bugfix: threshold_otsu #1

jolel LIl haesleinhuepf wants to merge 1 commit into haesleinhuepf:mein from BispoL:main ()

my_library.py [

@@ -6,7 +6,8 @@ def segment_image(image):

blurred = gaussian(image, sigma=2)

# binarize the image
- binary = threshold_ctsu(blurred)
+ threshold = threshold_otsu(blurred)
+ binary = blurred > threshold

# label connected components

result = lahe1{hinarv}

Robert Haase
@haesleinhuepf
BIDS Lecture 2/14
April 9th 2024

@ github.com/haesleinhuepf/example_image_analysis_script/pull/1/files

& haesleinhuepf/ @ Unwatch » | 1
example_image_analysis_script
<> Code (© Issues 11 Pull requests 1 ® Actions [ Projects

Marketplace Explore

0 wiki

0/ 2 files viewed @

Edit

Open with

L Conversation 0 o Commits 1 [l Checks © Files changed 2 ‘*"3 -20 mmmm

Review changes ~

[ Viewed

0 bugfix: threshold_otsu by haeslei X

« > c

8 github.com/haesleinhuepf/e

bugfix: threshold_otsu =1
n
pe haesleinhuepf wants to merge 1 com

O bugfix: threshold_octsu b

¢« > cC

& githu

Q example_image_analysis_script/l. X

« > C

Add more commits by pushing to the
BiAPolL/example_image_analysis_scrip

(
@ Continuous integration h|

GitHub Actions and several oth
bugs and enforce style.

This branch has no confli
Merging can be performed aut

Merge pull request -

You can also open this in GitHub Desktoy

Write Preview

H B I = < &

Thank your Robert! That's great &g

Attach files by dragging & dropping,

bugfix: thre
haeslein

L) Conversation 0

haesleinhuey

Dear Robert,

here comes 3
delivers a nui
image, an ad

Best,
Fobert

-0 . bugfi

( ’ Search or jump

H haesleinhuepf/

example_image_analysis_script

<> Code

(®) Issues

¥ main -

‘ haesleinhuepf bugfix threshold_otsu

Aa 1 contributor
87 lines (87 sloc)

1.56 KB

In [1]: dimport numpy as np

il Pull requests

@ github.com/haesleinhuepf/example_image_analysis_

Pulls Issues

& Un

(¥) Actions [

example_image_analysis_script / MWE_noteb

Late



. Github — pull requests

O example_image_analysis_script/l. X

* Reviewer perspective

delivers a number (the threshold), not a binary image. For thresholding the
image, an additional step is neccessary.

Best,

Robert
O 0 bugfix: threshold_otsu 65cB74a
o ‘ haesleinhuepf merged commit 44a284d7 into Revert

haesleinhuepf:main Now

‘ haesleinhuepf commented now Owner | | Author | () ==

Thank your Robert! That's great £5}

& > (G @& github.com/haesleinhuepf/example_image_analysis_script/pull/1 B W G :
bugfix: threshold_otsu #1 Edit | Openwith ~
)l CIGEC Il haesleinhuepf merged 1 commit into haesleinhuepf:main from eispoL:main (7] now
) Conversation 0 -0 Commits 1 [l Checks 0 [® Files changed 2 +13 -20 EEEE
‘ haesleinhuepf commentad 7 minutes ago Owner | () --- Reviewers &
No reviews
Dear Robert,
here comes a bug fix for your image segmentation function. threshold_otsu Assignees ]

Mo one—assign yourself

Labels ]
Mone yet
Projects @
None yet
Milestone @

No milestone

Linked issues @

Successfully merging this pull
request may close these issues,

Mone yet

Robert Haase
@haesleinhuepf
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87 lines (87 sloc)

A3 1 contributor

1.56 KB

&« -5 & github.com/haesleinhuepf/example_image_analysis_script/blob/main/MWE_notebo... B ¥ e H
O Search or jump to... Pulls Issues Marketplace Explore
& haesleinhuepf/ @ Unwatch 1 ¥ Star | 0 % Fork | 1
example_image_analysis_script
<> Code () lssues {1 Pull requests (®) Actions [ Projects 0 wiki .
¥ main ~  example_image_analysis_script / MWE_notebook.ipynb Go to file
‘ haesleinhuepf bugfix: threshold_otsu ... Latest commit 65c874a 17 minutes ago  ¥X) History

<

print({ 'Mumber of objects’, number_of_objects)

Number of objects &1

Problem

In [1]: import numpy as np [}
from skimage.io import imread ° -
from my_library import segment_image

In [2]: # Load image
image = imread( 'bleobs.tif")

In [3]: # segment image
labels = segment_image(image)

In [4]: # count objects
number_of_objects = labels.max()

UNIVERSITAT
LEIPZIG



Github

*|f this was too fast...

~ & Colzborative bic-image analy: X 4+

&« c 25 focalplane.biologists.com/2021/09/04/collaborative-bio-image-analysis-script-editing-with-git/ @ ¥ D a

¥FocalPlane sy~ ]~ GiSdence

Where biology meets microscopy \ ,’

Home Aboutus Topics Gallery Jobs Events Resources

Network Contactus Login/register Q

Home / Howto /

Collaborative bio-image analysis script editing with git n
Posted by Robert Haase, on 4 September 2021

TL;DR: I'm a computer scientist who often collaborates with biologists on bio-image analysis
scripts. We are using more and more git, a version control program, for working on code
collaboratively. When using git, we speak about repositories, commits and pushing to the origin.
We also make forks, send pull-requests and merge code. This blog post explains these terms and
demonstrates how a typical collaborative bio-image analysis scripting project looks like.

We've all been in that situation: We wrote a little script that should count cells, but it doesn't
work and we can't tell why. We need support from an expert. Maybe, we also would like to help

Robert Haase
@haesleinhuepf

A

https://focalplane.biologists.com/2021/09/04/colla

L Collzborative bic-image analy: X +

a %« O O

c 25 focalplane.biclogists.com/2021/09/04/collaborative-bio-image-analysis-script-editing-with-git/

Home  Aboutus Topics Gallery Jobs Events Resources

Network Contactus Login/fregister Q

Sharing code on github.com

For sharing code and working on it collaboratively, manifold platforms exist. A quite common
platform for open source projects is github.com. Thus, | will demonstrate how to work
collaboratively on this platform. The same procedures work with famous open source projects
such as ImageJ or napari. Thus, with learning the procedure here, you could help fixing bugs in
such open source projects. The first step for sharing your code with others is creating an
account on github.com and creating a folder where you can upload your files. Software
developers call these folders repositories. In your github profile, you can click on repositories and

create a new one:

0 haesleinhuepf (Robert Haase) X +

€ >cC

& github.com/haesleinhuepf

o Search or jump to... / Pulls Issues Marketplace Explore

[ Projects ) Packages

[0 Overview [] Repositories 164

*

Pinned

ScaDS.All

DRESDEN LEIPZIG

BIDS Lecture 2/14
April 9th 2024

borative-bio-image-analysis-script-editing-with-git/

DRESDEN

TECHNISCHE i
86 UNIVERSITAT i/

»

UNIVERSITAT
LEIPZIG


https://focalplane.biologists.com/2021/09/04/collaborative-bio-image-analysis-script-editing-with-git/
https://focalplane.biologists.com/2021/09/04/collaborative-bio-image-analysis-script-editing-with-git/

Quiz

It’s ok to reuse this
code if ...

ScaDS.All
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Mention
author

Robert Haase
@haesleinhuepf
BIDS Lecture 2/14
April 9th 2024

O haesleinhuepf/imagej-run-async X +

« > cC

( ' Search or jump to...

& haesleinhuepf/imagej-run-async ' Public

{» Code

@ lssues

I Pull requests

¥ master - ¥ 1branch ) 0tags

“ haesleinhuepf initial version

BB sro/mainfjava/net/haeslein...  initial version

¥ .gitignore initial version

0 pomxmi initial version

Help people interested in this repository understand your project by adding a README.

Ask the
authors

(® Actions

8 https://github.com/haesleinhuepf/imagej-run-async

Pull requests Issues Marketplace Explore

<& Pin & Watch 1
B projects 00 wiki @ security |& Insights
Go to file Add file =

2f8c334 on 23 Jun 2019 &)1 commit

3 years ago
3 years ago

3 years ago

Add a README

Link to the
license

@

-

% Fork 0 - Ty Star 0

§3 Settings

About 3
Mo description, website, or topics provided.

vy O stars
& 1watching
% 0 forks

Releases

Mo releases published

Craate a new releaze

Copy the
copyright
statement
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Exercises

v () 5caDS/BIDS-lecture-2 X o+ = O X
€« G  ° github.com/ScaDS/BIDS-lecture-2024 I e W n} L O @
= S v €) ScaDS/BIDS-lecture-2024: Train. X+ - o X
- BIDS-lecture-2024
{> Code @ Issues I Pull requests @ Actions ﬂa Projects @ 54 € © e Sl & L O }J
[0 README &8 CC-BY-40 license V4 = )

® ¥ w
Bio-image Data Science

Training resources for Students at Uni Leipzig who want to dive into bio-im4

Python. The material will develop between April and July 2024
This repository contains training resources for Students at Uni Leipzig who want to dive

a3 CC-BY-4.0 license into bio-image data science with Python. The material will develop between April and July
Yy 1star ¥ Oforks <© 2watching ¥ 1Branch © 0Tags - Activity 2024 and shared here in this github repositary.
@ Public repository

Teaching Goal

¥ main ~ rF o Go to fi Students learn the full workflow of common bio-image data science projects to a degree
that they can execute a scientific data analysis project in this context on their own. They
® ) ) will be familiar with commaon bio-image analysis algorithms and workflows, how to choose
haesleinhuepf added first exercise
them according to a scientific goal, and how to measure quality of derived results.

Attending the lecture and executing the practicals qualifies the students to wark as bio-

01a_setting_up_local_environment added first exercise . . o i . i . i
image data scientist in the pharmaceutical industry or basic biological research.
01b_setting_up_sc_ulei_environment added first exercise
Course contents
01c_testing_environment added first exercise
0O gitignore added first exercise s Introduction to Bio-image Data Science (Apr 2nd 2024)
o Basics of microscopy
O ucense-cc-ay The Beginning o Introduction to Bio-image Analysis

[ README.md added first exercis ° Exercises:

= Setting up a local environment

= Setting up Jupyter Hub at Scientific Computing / Leipzig University

= Execute the trailer notebook

e - TECHNISCHE
ScaDS.AI &eeermerhttps://github.com/ScaDS/BIDS-lecture-2024 s UNIVERSITAT |
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Exercise (recap)

* Make sure mamba is installed on your computer
(see instructions from last week)

EXM Command Prompt — O >

C:\Users\haase>mamba
usage: mamba [-h] [-V] command ...

conda is a tool for managing and deploying applications, environ

ments and packages.
Options:

positional arguments:
command

Robert Haase —

| TECHNISCHE il

ScaDS.A | @haesleinhuepf % UNIVERSITAT £ il
C o I BIDS Lecture 2/14 DRESDEN e
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Exercise (Biolmage Archive

*Download a dataset from the Biolmage Archive

e ¥ O

= ]

X

ad :

X | [ exploring_bioimage_archi X | [ exp|

BIAImage (uri="https://wwu.ebi.ac.uk/biostudies/files/S-BIAD634/dataset\\grou
oblastoma_@.tif', size=2239668, fpath=WindowsPath( dataset/groundtruth/Gangl

v T exploring bi.. @) - Juppterlab X 4+ = m| ps
€« > c @ localhost:8888/1ab/tree/docs/12b_remote_files/exploring_bioimage_archive.ipynb @ ‘;?{ D a al :
_: File Edit View Run Kernel Tabs Settings Help ¥ T eoploing bi. @) - upterlsb X+
m ¥ exploring_zenode.ipynb X | = _tocyml X | [A exploring_bioimage_archi X | [A] exp| &~ > c (6] localhost:8888/lab/tree/docs/12b_remote_files/exploring_bioimage_archive.ipynb
B + X T [ » m C » Markdown v e
~ File Edit View Run Kemel Tabs Settings Help
o . . . ] ] [® exploring_zenodo.ipynb X | £ tocyml
- ~ Exploring the Biolmage Archive B+ X OO » B C » Mukdown v
In this notebook we use the bia-explorer project to explore the S-BIADG24 dataset in the| o Visualizing images
* We will download some images and store them in a local directory.
— A single image can be loaded and shown like this (See also).
from bia_explorer import io, biostudies
El from skimage.io import imread, imsave image = study.images[@]
from IPython.display import display, Markdown * image
import stackview
(=]
Accessing meta-data bRk
uri = image.uri.replace("\\", "/")
First we access the meta data of the dataets. Here we can for example see what the data image data = imread(uri)
under which license it can be used. stackview.insight(image_data)
accession = 'S-BIADG34'
submission = biostudies.load_submission(accession)
Simple 0 3 {8 Python 3 (ipykernel) | Idle Mode: Command @& Ln1,Col1  explorin
Simple 0 3 £ Python 3 (ipykernel) | Idle

shape
300 dtype
size
250
min
Mode: Command & Ln 1. Col1 explorin

~

(@]

Z exploring bi.. @) - Jupyterlab X 4+

[&] @ localhost:8888/1ab/tree/docs/12b_remote_files/exploring_bioimage_archive.ipynb

e ¥ O

a

b o

>
File Edit View Run Kernel Tabs Settings
[Al exploring_zenodo.ipynb X | E _tocyml

Simple

+ XD B » wcC

»

Help

Markdown v

X | [A] exploring_bicimage_archi X

for f in os.listdir({groundtruth_folder):

print(f)

Ganglionsuroblastoma_g
Ganglioneuroblastoma_1
Ganglioneuroblastoma_1

Ganglionsuroblastoma_2.
Ganglioneuroblastoma_3.
Ganglionsuroblastoma_4.
Ganglionsurcblastoma_6.
Ganglionsurcblastoma_7.
Ganglionsuroblastoma_8.
Ganglioneuroblastoma_g.

Exercise

Ltif
Ltif
e.tif
tif
tif
tif
tif
tif
tif
tif

[A] exploring_doi.ipynb X |+

4§ Python 3 (ipykernel) O

-

Download all images with "Neurcblastoma” in their name and upload them to a folder in the owncloud. Do

not download and upload files which already exist.

s R

Python 3 (ipykernel) | Idle

Mode: Command @& Ln 1. Col1

-

exploring_bioimage_archive.ipynb 0 Q

Robert Haase
@haesleinhuepf
BIDS Lecture 2/14
April 9th 2024
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. Exercise (nextcloua

*Register at Speicherwolke @ Uni Leipzig,

* Upload the images from the Biolmage Archive to a
folder in the Speicherwolke.

€ 5 G (% ebiacuk/bioimage-archive/galleries/S-BIAD634-aihtml H
€ > G % uzunileipzigd ices/servicedetail/service/eigener-cloud-speicher-speicherwolke ¥ : a Eitiiome. | < Saoes | B itasec P E—] € > C %5 speicherwolkeuni-leipzig.de/index.php/apps/files/?dir=/data&fileid= % O/0 0 :
o * - S | unversiTaT Q IS B8 HR
y \EIPIG 8
Al BioImage Archive - .
% v — o i
EEITJZIE;RSIT!T = ; W Allfiles = 4# data + New 36 minutes (1/30) X H
Home Submit Galleries Help ¥| REMBIHelp ¥ | Policies oL
Universitatsrechenzentrum S-BIAD634 @© Recent O Name Size Modified
An annotated fluorescence image
# > UNSERE SERVICES > EIGENER CLOUD-SPEICHER (SPEICHERWOLKE) dataset for training nuclear % Favorites groundtruth < e OKE  aminute ago
segmentation methods
< ZU ,SERVICEKATALOG” Released: 2023-03-07 < Shares B B
By: Sabine Taschner-Mandl, Inge M. Ambros, Peter F. images < - 0KB a minute ago
) : Ambros, Klaus Beiske, Allan Hanbury, Wolfgang Doerr,
Servicebeschreibung Tamara Weiss, Maria Berneder, Magdalena Ambros, Eva B Group folders
Bozsaky, Florian Kromp, Teresa Zulueta-Coarasa ﬁ blobs tif <2 v 23 KB a year ago
( , . ® Shared to Circles
On this page Study Information Vv Images V' . blobs labels.tif - . 254 KB 22 minutes ago
Mit dem Service , Eigener Cloud-Speicher (Speicherwolke]” haben Sie die Méglichkeit, Dateien und e S - )
Dokumente zentral zu Speichem und mit verschiedenen Endgeréten zu synchronisieren. Die im Cloud-Speich b REESES W Deleted files
abgelegten Dateien kénnen mit anderen Personen auf sicherem Weg geteilt und teilweise gemeinsam I tshell 2 folders and 2 files 27T KB
b e, Al e i e fe S i arding S 3;’; o 367 MB of 5 GB used
images o
388 annotations
Study size: 472.2MiB ¢ Files settinas
— s Filetype breakdown: o 9
— r V | &2 ‘ g |
Robert Haase https://www.urz.uni-leipzig.de/unsere-services/servicedetail/service/eigener-

UNIVERSITAT
LEIPZIG
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. Exercise (Zendo and DO

*Explore the DOl and Zenodo APIs to find out the
author of online records

v . exploring_ze.. (4] - Jupyterlab X ar = O X v _ ewploring_ze.. (4] - Jupyterlab X ar = O X
< > C @ localhost:8888/lab/tree/docs/12b_remate_files/exploring_zenodo.ipynb @ £} a FJJ : < > C @ localhost:8888/lab/tree/docs/12b_remate_files/exploring_zenodo.ipynb @ 3} | a,l
: File Edit View Run Kernel Tabs Settings Help :. File Edit View Run Kernel Tabs Settings Help
] W] exploring_zenodo.ipy X | £ _tocyml X | [A exploring_bioimage_: X | [W exploring_doiipynb X | + Dﬂ ] W] exploring_zenodo.ipy X | £ _tocyml X | [A exploring_bioimage_: X | [W exploring_doiipynb X | + Dﬂ

B+ X O » ®m C » Code v L #  Python 3 (ipykernel) O B+ X O » ®m C » Code v L &% Python 3 (ipykernel) O
o data = read_zenodo("https://zenodo.org/records/349@@858™) & o &

Exercises
data

{"created': '2019-10-15T67:35:56.339355460:00" Print out the list of author names of the record above.

‘modified’: '208208-81-208T17:07:16.366784+080:88°,
* 'id": 3498858, *
‘conceptrecid’: '349ees57°,

"doi': '18.3281/zenodo.3428058", Print cut the place of the meeting where the slides were presented.

El ‘conceptdoi’: '1@.5281/zenodo.3498857", El
‘doi_url’: "https://doi.org/18.5281/zenodo.3498058",
‘metadata’: {'title’: 'Efficiently starting institutional research data managemen
t',
"doi’: '18.5281/zencdo.3498858", Print out how often the record was viewed and downloaded.
'publication_date': '281%-19-15°,
‘description’: '<p»Researchers are increasingly often confronted with research d - [ | 1. B o N — -
Simple 0 3 {8 Python 3 (ipykernel) | ... Mode: Comma... @ Ln1 Co. exploring_zenodo.p.. 0 ﬂ Simple 0 3 {8 Python 3 (ipykernel) | .. Mode: Comma... @ Ln1 Co. exploring_zenodo.ip... 0 ﬂ

Robert Haase
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. Exercise

* Clone the training materials repository
* Fix the typo on this page, send a pull-request

~ O Comparing main..haesleinhuz X

<« 2> C B

T} basemain~ | €

0 Add a title

Fix typo
Add a description

Write Preview

Hi Robert,
this just fixes a typo.

Best,
Robert

[ Markdown is supported

compare: haesleinhuepf-patch-1 ™

H B I i=

+

<O @ =

(A paste, drop, or click to add files

Create pull request -

= O

github.com/haesleinhuepf/BIDS-lecture-2024/compare/main...haesleinhuepf-patch... Tk & b d i} a

~ Able to merge. These branches can be automatically merged.

Reviewers

No reviews

Assignees

MNo one—assign yourself

Labels

None yet

Projects

None yet

Milestone

No milestone

Helpful resources

GitHub Community Guidelines

Y

X

v O Pull requests - haesleinhuepf/Bl X +

<« > C 2% github.com/haesleinhuepf/BIDS-lecture-2024/pulls Cx a ¥ &3
= O haesleinhuepf ; BIDS-lecture-2024 Q + - ® n
<> Code I Pullrequests 1 @ Actions E Projects 0, Security |+ Insights T Settings
Filters ~ | (Q is:pris:open > Labels 9 o Milestones 0

i1 10pen « 0Closed
O Author « Label Projects - Milestones « Reviews « Assignee = Sort =
U 1% Fix typo

#1 opened now by haesleinhuepf

Q ProTip! Find all pull requests that aren't related to any open issues with -linked:issue.

New pull request

a @

=y :

ScaDS.All
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