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Low entry barrier, user oriented
image metadata annotation
workflow for OMERO

Jens Wendt, Muenster Imaging Network, NFDI4Biolmage
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MUNSTER Introduction

Research Data Management, Why and How

* Research Data Management (RDM) = how to handle large amounts of (image) data

Implementing FAIR principle > e A bracn F\;e‘usab'e
JORGVE I+,

& N
. ) - _ i X X
Open-source OMERO as community accepted gold-standard solution L, O M E R O
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MUNSTER Introduction
Search:
& [ Full viewer | |G| (1] (&) 4.4 (%] [cD
100 - &
. 2 O M E R O a nd MEtadata 12—-W00194-P00002--Z00000--TO0000. if td
o (Sl v
Image Details v
5 Mg ope Add Description (¢]
 Metadata = Findability + Reusability
Dimensiens (XY): 2048 x 2048
& . Pixels S)i.:::[)(YZ] (Hm): ;“[“]Ei 1.00x-
* Technical metadata €< —2> Experimental metadata ZascionsTncsors .
. . . . Tags 3 -
 Metadata implementation in the form of Tags and Key-Value pairs D G GEEEED) ®
Key-Value Pairs 1 -
Tables 0 »
Attachments 0 ]
Comments 0 ]
Ratings 0 »
Others 0 »
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——— M NS TER Introduction
Biosample
Identity
Metadata standards
Organism
Intrinsic variable
Extrinsic variable
Experimental variables
o 0 Specimen
e Recommended Metadata for Biological Images (REMBI) {inked to Biosampie) e T
Location within Biosample
Preparation method
Signal/contrast mechanism
Channel- content
Ahasyzed co::;‘;’:em Channel- biological entity
Image acquisition
@ (linked to Specimen) Instrument attributes
Image acquisition parameters
Image Correlation
(linked to 1ormore Image data) |[Spatialand temporalalignment
Fiducials used
Transformation matrix/ otherinfo
imags . Related images and relationship
Sarkans, U., Chiu, W., Collinson, L. et al. REMBI: Recommended Metadata for Biological Images—
enabling reuse of microscopy data in biology. Nat Methods 18, 1418-1422 (2021). NFDIA =" .. M 1 N b
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——— M UNSTER Problem
|. Thumbnails -~ | General Acquisition Preview OpenLink
Th f. t t d t h ) s = Full viewer | (5 B (& (¥]ca
e I rs S e p’ a n e n eee o Experiment-335.czi ¢
Image ID: 167654
L Owner: Jens Wendt le
""0 Image Details -
Add Description ' 4
Acquisition Date; 2022-09-23 145213
Import Date: 2022-10-05 17:05:55
Dimensions (XY): 3B7B 2817
Pixels Type: uints
U pload Pixels Size (XYZ) (um): 0.15x0.15x2.00
Z-sections/Timepoints: 16 %1
Channels: tdTom-T1, TaYFP-T2 ¢
0
)
Key-Value Pairs »
~ Tables 0 ]
Attachments »
Comments 0 4
B & B B Ratings 0 »
0 »
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—— VNS TER Problem

<hml version="1.8" encoding="UTF-8"2>
<MDEConfigurations
<DEPredefinitionss

P
<Tagpata Defaultvalu ¥l Textrield™
unit Value="Ex L isi rue” />
<TagData Defaultvalu
Unit="" value

Current solutions e

unit="" value="Example value 1B" visible="true"
<Tagpata Defaultvalues="" Name="Examplel 2" Type="Textrield"
nit b

OMERO.insight extension MDE ST a

<Tagpata pefaultvalu
unit="" value
<Tagpata Defaultvalu
unit="" value
«<Tagbata Defaultvalues=
Unit="mm" Valu
«Taghata Defsultvalues="valuel,Value2,Valu

IVI E R f IVI E R b | . Unit="" Value="valuel™ Visible="true"
m «<Tagbata Defaultvalues="" Name="Tag of
O O . O r S O O -We p u gl n unit="" value="" visible="true">

<ontology URL_restapi="http ata.bioontology.org™
aghata>
«Tagbata Defaultvalues="valuel,Value2,valu
unit value="valuel® visi
«<Tagbata Defaultvalues=
Unit="" Value="2828-@1-81" Visible="true"
ObjectPre»
<ObjectPre ID="" Type="OME:Objective”>
«<Tagbata Defaultvalues="" Name="ID" Type="TextField" unit=""
value="" ble="true” /»
«<Tagpata Defaultvalues "Textrield™
unit Value="Hi visible="true"”

. «<Taghata Defaultvalues=
OMERO.web script ‘KeyVal from_csv’
. <TagData Defaultvalues
— — ="TextField" Unit=
Name:
Unit="" Value="48.8" Visible=
«Tagnata Defaultvalues="" Name="Lens NA" Type="TextField"
unit="" value="" visible="true" /»
«<Tagpata

0il,water,waterDipping,Air,multi,Gl
- it="" val

ComboBox™ Uni u

Defaultvalues="UV,Planapo, PlanFluor, SuperFluor,violetCorrected, Achro, romat, Fluor, F1,Fluar,Neofluar,Fluotar, Apo, PlanNeof luar,Other™

Name="Correction” Type="ComboBox" Unit="" value="FlanApo”

<Tagbata =" Name="Working Distance”
() pe="TextField" Unit="pm" value="228.e" visible="true"
eee <Tagpata fi is" ‘TextField™

<TagData
pe="TextField" uUnit
«TagData Defaultvalues="ai
ble="true"
<TagData Def: E ion Collar™
pe="TextField" Unit="" value="" Visible="true" />
</ObjectPres
</setupPres
"DEPredefinitions:
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MUNSTER Solution

Our solution

* Focus on low entry-barrier = high user adoption
e Still provide as much functionality as possible
 Two simple steps:
o Annotate Images with Tags via context menu in the Explorer

o Run an OMERO.web script

e 0 o 3
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MUNSTER Details

How do we do it?

tabbles.

* Tags can be shared/synchronized between groups/workstations

File tagging software Tabbles

* Elaborate auto-tagging rules possible for folders and sub-folders

e Datais stored in a Microsoft SQL database

* Nested Tags possible

Bloiviace MIN2 8
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Tag Structure | o+~

@, DAPI + GFP - Isa folder

File View Edit History Sharing Tools

Plugins Options

Help

[m} X

37 items total.

« [New] | L parl & () GFP

= (J Isafolder

X X Start new search | IFCRIE-3 [ search (cTRL+F) |

Tag Browser | Combinable tags ‘

@ videos

@ Computer
. C\-0S

»- Y\ - usershare

(U Airyscan Processing
& Analysed data

L) Biosample

O ELYRA7

/' Image data

) Specimen
@ Dye
. DAPI
w FITC
w GFP
. Hoechst 33342
. MitoTracker Green

. MitoTracker Red

& Mounting

& Primary Antibody

& Secondary Antibody
¥ Study component

[C) 1s a folder

_A_Bild_24.tif
Folder: YA@MiN\Jens\_PROJECTS\14_Tabbles\Test Data\Easy Singles
Tags: (U Hela O DAPI U Mowiol O Airyscan jDCV

O mb112c-Gal4 O GFP | tif

_B_IMG_1100x_3676.jpg
Folder: YA@MIiN\Jens\_PROJECTS\14_Tabbles\Test Data\Easy Singles
Tags: (U Hela U DAPI O Mowiol J Airyscan jDCV

U mb112c-Gal4 O GFP jpg

_C_IMG_1100x_8234_8Bit.tif
Folder: YA@MiN\Jens\_PROJECTS\14_Tabbles\Test Data\Easy Singles
Tags: (U Hela O DAPI O Mowiol () Airyscan jDCV
O mb112c-Gal4 ) GFP tif
_D_IMG_20kx_8506.jpg
Folder: YA@MiN\Jens\__PROJECTS\14_Tabbles\Test Data\Easy Singles
Tags: (U Hela (U DAPI (U Mowiol (U Airyscan jDCV
U mb112c-Gal4 (J GFP _ jpg
_E_IMG_20kx_8506.tif
Folder: YA@MiN\Jens\_PROJECTS\14_Tabbles\Test Data\Easy Singles

Tags: (U Hela U DAPI U Mowiol O Airyscan jDCV
O mb112c-Gal4 O GFP tif

_F_IMG_4kx_3679,jpg
Folder: YA@MiN\Jens\__PROJECTS\14_Tabbles\Test Data\Easy Singles
Tags: (U Hela O DAPI (U Mowiol O Airyscan jDCV

O mb112c-Gal4 O GFP [ jpg

You are now viewing files tagged with DAPI and tagged with GFP and which are not
folders, sorted by name.

3/17/2022

10.9 MB

2/12/2021

2.01MB

12/1/2021

10.89 MB

3/17/2022

2.52 MB

3/17/2022

21.79 MB

3/17/2022

244 MB

v

[#] _D_IMG_20kx_8506,jpg

Type your comment:

Press CTRL+Enter to add the comment | Add comment

Category-level

Key-level

Value-level

Adopt REMBI structure

Allows implementation of OMERO.mapr with different

Namespaces

Details

Jens Wendt
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MUNSTER Details
What is the OMERO.web script doing exactly?
e OMERO.web script queries the SQL database and resolves
the Tabbles Tags into OMERO MapAnnotations (Key-Value pairs)
and TagAnnotations (Tags)
Attributes & =
Cell Lines -
Adde.d by: Public data
e Use OMERO.mapr plugin to create structured Key-Value pairs like IDR celkne e
Cell Lines supplementary
© Thumbnalls Wlth Hyperllnks ggllldli:eb:it::ﬂ:tf:e{::ta AL45-GM130-505TMA
o Implemented search function for Values Compound
Added by: Public data
Compound Name atomoxetine
Compound supplementary W
NFDI

Jens Wendt
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MUNSTER Details

| 4 back

Annotations from Tabbles...

©*OMERO

How it all connects

g,

L]

L "y *
e,

— 0 — )
i Microsoft
Fileshare
SQL database

o®% ‘o.... L] .l.
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MUNSTER

Advantages

Only two intuitive, quick steps
Supports not only Key-Value pairs but also Tags

If you are doing in-place import, the script could be
run automatically after the import

(Detailed) auto-tagging rules can create the majority
of tags automatically

Tags are synchronized/shared between different
workstations/groups

You can update Metadata at a later time

Disadvantages

Tabbles is a proprietary Software (modest licensing fees)

Tabbles only support Windows (most Microscope
workstation run Windows)

Initial setup of SQL database and OMERO.mapr needed
(~2-3h)

Some limits for tag naming conventions

Not providing all the in-depth functionality
OMERO.forms and OMERO.insight MDE have

Jens Wendt
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MUNSTER

Questions?

https://github.com/MuensterimagingNetwork/annotations from tabbles/tree/dev

o 0, o b
Jens Wendt NFBIéII\/IAGE MM”\!:Z 13


https://github.com/MuensterImagingNetwork/annotations_from_tabbles/tree/dev
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