<

Biolmaging
North America

Imaging-Persistent Hardware
Descriptors (PHD): persistent
identification of instrument
instances and hardware
configurations

Caterina Strambio-De-Castillia

E I_JMaSS Chan 2026-1-27 Digital Resource Alliance of Canada —

MEDICAL SCHOOL Discovery and Metadata Expert Group

Anita James
Bandrovvsky Chambers

o
o= }i‘

€
David Nate Herzog
Grunwald

1 X
Adrian Zai

Chan
Zuckerberg
v fInitiative @
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- What is bioimage data and why it is important to
manage it and share it




Imaging experiments contain multiple

related steps - starting with PLANNING

Study Design @
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Data

Interpretation * Steps are mutually

INnterconnected

* Data and Metadata
produced at each step
affect subsequent steps

* Desired outcomes
determine how
previous steps should
be performed

® Image
k@-ﬂ Data REMBIfied from https://doi.org/10.1371/journal.pbio.3002167
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Bioimages: complex data and metadata

Diversity in imaging
applications/modalities

Single wavelength 30 stack

Multiple wavelength 20 frames

Sampie volume Wet volume

High-conte

Wells in a Plate

5D Images

3D, multi-color,
movies, or any
combination

Complex Acquisitions

Image tie

rage (Fed)

nt Screen  Single-cell tissue



Most of the world’s bioimage data is not

FAIR and is not ready to be shared

Most of the world’s

bioimaging data lacks a THAT'S A SMALL o

clear path to being FAIR Avallable FAIR
and potentially shared biOimage data

... hidden treasure

- Lost/Misplaced/Fragmented

*Poorly annotated

e INnsufficient metadata

*Poorly managed

Moore and Kunis, 2024; https://doi.org/10.5281/zenodo.11235513



Data Management and Sharing
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- What is bioimage metadata




Image Metadata

All information that is
needed to interpret,
evaluate the quality
reproduce and share
MICroscopy Images

- Sample preparation

- I[mage Acquisition
- Hardware configuration
- Acquisition setting
- Quality Control

- Image data processing
and analysis

© Thao Do (Allen Institute, Seattle, WA, USA)
Nature Methods FOCUS issue on Reporting and Reproducibility in Microscopy:

https://www.nature.com/collections/djiciihhjh M



https://www.nature.com/collections/djiciihhjh

Image Metadata is key for producing
high-quality FAIR data

Analysis and
Visualization
Metadata

https://www.nature.com/collections/djiciihhjh )




Where is bioimage metadata?
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Fragmentation is the enemy

Sample preparation

P
— =
Analysis and
Visualization
Metadata
« Notebooks (Paper or o Logfiles o Log files
ELN) » Proprietary Image files o Personal notes
o Excel sheets o OME-TIFF (via « Script/Workflow/Pipe
« Word docs etc. BioFormats) line code

Microscope hardware « Often not reported

[ ]
descriptions
.o o Personal notes during
W acquisition Step 1 Step 2 Step 3
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- Communities working to build standards for bioimage
data and metadata




Take home: data FAIR-ification cannot
be done in isolation

Community

| ocal Guidelines,
expertise Specifications
and Tools

e

Icon attribution: xnimrodx and juicy_fish



BINA belongs to a network of international ‘g

organizations spanning the globe
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QUAREP-LiMi: industry and academia to promote , ' ®

quality, reproducibility and sharing-value '
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Advocacy efforts: promoting strong

policies and sufficient funding

Request for Information: NIH Common Fund is Soliciting Ideas for NIH-wide Challenges and

Opportunities
Notice Number:

NOT-RM-23-013 |analysis

Enabling interoperable, FAIR image data generation, storage, sharing and

Il

Sy feica [SEERR oo
Nikon

MICROSYSTEMS /\f‘(\
Molecular

Ce“ ' nature Chan m

AP ublishing  Zuckerberg
Initiative @ Natio(r)}all_ignaslii;utes

i‘
]

Stakeholder workshop

=) I‘}(lv > g-bio > arXiv:2401.13022

Quantitative Biology > Other Quantitative Biology

[Submitted on 23 Jan 2024 (v1), last revised 8 Feb 2024 (this version, v4)]

Harmonizing the Generation and Pre-publication Stewardship of FAIR Image Data

Nikki Bialy, Frank Alber, Brenda Andrews, Michael Angelo, Brian Beliveau, Lacramioara Bintu, Alistair Boettiger, Ulrike Boehm, Claire M.
Brown, Mahmoud Bukar Maina, James J. Chambers, Beth A. Cimini, Kevin Eliceiri, Rachel Errington, Orestis Faklaris, Nathalie
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Strambio-De-Castillia
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Enabling Global Image Data Sharing in the Life Sciences
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Microscopy metadata: describing image acquisition

image fluorescence
data microscopy
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Image Acquisition Metadata: Hardware, Settings and

QC

Image Data
analysis

Sample preparation
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Experimental &
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Community standards: LiMi-Model Metadata

Specifications to expand the OME-data model
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Community standards: Light Microscopy Model (LiMi-Modng

Metadata Specifications to expand the OME-data model

I Subclass of:

Subclass of:

XYZ: Objective

QUAREP-LiMi

Now the official host and
responsible party!

4DN-BINA OME
Advanced and confocal
extension

(OMOM



LiMi-Model of Metadata Specifications

NBO-Q
Home / Working Groups / WG 7 - Metadata / NBO-Q

. Hosted and maintained by

QUAREP-LIiMi NBO-Q

Harmonize the description of light
o Cove rs h d rdwa re microscopy hardware, acquisition settings,
1 1 1 and quality-control metrics in order to
CO ﬂfl g u rat |O n, IMa g (S enhance image quality, reproducibility, and

to fulfill the FAIR (Findable, Accessible,

va U |S|t| on Settl N gS a ﬂd Interoperable, and Reusable) data

: rinciples. " R DY
quality control metadata P &
. Revision process codified by & it |

Best Practices document Purpose Deliverables

 Promote the harmonized generation and pre-publication » Aflexible and adaptable community-agreed

. . . management of image datasets from the ground up. vocabulary to describe microscopy hardware,
° I_a rg e cormmun |ty Of IMa g IMC - Facilitate the deposition of microscopy datasets to image acquisition settings, and their
. . . ~ public image data repositories (e.g., Biolmage Archive, associated quality control measurements.
scle nt | Sts, MICrosco py OME-Image Data Resource, RIKEN SSBD, Brain Image
Library, etc.). » A metadata model to structure the vocabulary

eXx pe rts’ Manu fa Ct urers an d « Facilitate data reuse and the extraction of quantitative and organize the data.

information from image data using advanced bioimage

1 I analysis techniques, including Al/ML. . ) )
Sta n d a rd S O rg a n I Za t I O n S * Define the light-microscopy implementation of the Image g ﬁwgerhg{arggf:m%fgllgcgE;Zi:]egp[ﬁ(g?g:gg?ns of
Acquisition module of the Recommended Metadata for .
Q-l- a ke h O | d e rS Biological Images (REMBI) guidelines. Linked Data technology.

m https://quarep.org/working-groups/wg-7-metadata/




QUAREP-LiMi: WG2 and WG7 partnership

WG 2 - Detection system performance

Home / Working Groups / WG 2 - Detection system performance

WG 2 - Objectives

WG2 focuses on the detection system, comprising the detection path and its detector(s), and how it measures the signal from the sample.

Members of WG2 aim to standardize the characterization of the detection system performance and create standard procedures for monitoring it over time,
thereby revealing performance issues that could affect data reproducibility. Therefore, WG2 will define universal, externally measurable parameters applicable
to any type of detector (e.g., photons, linearity, noise), together with measurement tools and protocols for measuring these parameters from common detector
types. These universal parameters will be specified according to each distinct type of detector's internal parameters, which have already been defined by the
community. They will enable the evaluation and comparison of different detection systems, thus pinpointing the most suitable technology for given
applications.

WG 2 - Co-Chairs

Gert-Jan Bakker

Valeria Berno David McFadden Britta Schroth-Diez
Research Scientist at RIMLS
Co-Chair of WG 2 Imaging Facility Specialist at PhD Student at Leibniz Deputy Service Leader at
The Advanced Light and Institute of Photonic MPI-CBG
CRll:lan Joles ta Electron Microscopy Technology Co-Chair of WG 2 and WG 14
Email: Gert- i i g i
mail: Ger Biolmaging Center Co-Chair of WG 2 Call: +49-351-210-2522
Jan.Bakker@radboudumc.nl (ALEMBIC) of San Raffaele
; Call: +49 3641 206245 Email: schroth@mpi-chg.de
Hospital
(@ Nin| Co-Chair of WG 2 ma
david.andrew.mcfadden787@gm ﬂ O m
Call: +39-022643-4663 o e X

WG 7 — Metadata
Home / Working Groups / WG 7 - Metadata

WG 7 - Objectives

The Work Group 7 focuses on various aspects of Image Metadata (initially primarily Microscopy Metad: but also Sample and Analysis M ). These span from
defining and continually revising the 4DN-BINA-OME (NBO) Microscopy Metadata model, to facilitating metadata capture through user-friendly tools, to integrating the

captured metadata into cloud-ready storage containers such as the newly developed Open Microscopy Environment (OME) Next-Generation File Format (NGFF). To
promote the uptake of metadata tools and models, educational material and outreach strategies are also developed.
To carry on these tasks, WG7 is organized into four Subgroups (see “Subgroup” tab below), each of which carries out specific objectives. These subgroups are created,

paused, or dissolved on a needs basis as agreed by the WG7 as a whole.
The general meeting serves as a space for reporting back on the progress that has been achieved within the Subgroups, connecting the dots, strategic

planning, and general discussions.

The Subgroups (see “Subgroup™ tab below) identify specific tasks to be carried out to move our work forward. To participate, please first fill in the general
QUAREP-LIMI membership form and then enter your name here. Still confused? No worries, we have a specific list of tasks that you can check out to know
exactly how you can lend a hand.

WG 7 - Co-Chairs

Aastha Mathur Josh Moore Caterina Strambio De Castillia
Coordinator Image Data Services at Senior Research Data Management Ass. Professor in Mol. Medicine
EuroBloimaging Officer at German Blolmaging Chan Zuckerberg Imaging Sclentist
Co-Chair of WG 7 Co-Chair of WG 7 Co-Chair of WG 7

Email: aastha.mathur@eurobioimaging.eu Email: joshua.moore@gerbi-gmb.de Call: +1(508) 856-2383

Email: caterina.strambio@umassmed.edu



Community standards: Light Microscopy Model (LiMi-Model)

Metadata Specifications to expand the OME-data model

Comment Towards community-driven metadata standards for light microscopy: tiered ' & )
3 Dec 2021 specifications extending the OME model = .M
Nature Methods Rigorous record-keeping and quality control are required to ensure the quality, reproducibility and value of imaging = : g e

data. The 4DN Initiative and BINA here propose light Microscopy Metadata Specifications that extend the OME Data e ‘ N

Model, scale with experimental intent and complexity, and make it possible for scientists to create comprehensive ‘ Yb
records of imaging experiments. S—

Mathias Hammer, Maximiliaan Huisman ... Caterina Strambio-De-Castillia

4 I
Sample preparation Image D_ata
analysis
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o Ul
Experimental &
Sample metadata
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i Microscope Hardware ~ Image Acquisition Optical Calibration ' ;
i Specifications: Settings * Resolution characterization ﬂl o :
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Hammer et al. (2021) Nat Methods; @ @
https://doi.org/10.1038/s41592-021-01327-9
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Community standards: Light Microscopy Model (LiMi-Model)

Metadata Specifications to expand the OME-data model

Comment Towards community-driven metadata standards for light microscopy: tiered ' an _,
3 Dec 2021 specifications extending the OME model = M
Nature Methods Rigorous record-keeping and quality control are required to ensure the quality, reproducibility and value of imaging = ' g e

e S

data. The 4DN Initiative and BINA here propose light Microscopy Metadata Specifications that extend the OME Data
Model, scale with experimental intent and complexity, and make it possible for scientists to create comprehensive

records of imaging experiments.

vy e b an

Mathias Hammer, Maximiliaan Huisman ... Caterina Strambio-De-Castillia
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Community tools: Micro-Meta App can be used to

capture NBO-Q Image Acquisition metadata

Brief Communication Micro-Meta App: an interactive tool for collecting microscopy metadata based on
Open Access community specifications

3 Dec 2021 Micro-Meta App is an intuitive, highly interoperable, open-source software tool designed to facilitate the extraction
Nature Methods and collection of relevant microscopy metadata as specified by recent community guidelines.

Alessandro Rigano, Shannon Ehmsen ... Caterina Strambio-De-Castillia
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Who iIs using LiMi-Model and/or

Micro-Meta App?
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Governance gives a path forward: new version LiMi-

Model in partnership with key stakeholders

The making of microscope camera standards

Cameras are a crucial part of microscopes and are also built into many kinds of instruments. To make their output

comparable takes standards.

Vivien Marx

he academics and company
scientists in the group Quality
Assessment and Reproducibility for
Instruments & Images in Light Microscopy
(QUAREP-LiMi) are developing standards
for microscopy camera output.
As in other areas of standards
development, working with companies
is crucial; “after all they are the expert of
the hardware they are producing,” says
Caterina Strambio-de-Castillia, a researcher
at the University of Massachusetts
Medical School’s Program in Molecular
Medicine and a Chan Zuckerberg Imaging
Scientist, who spearheads this effort within
QUAREP-LiMi. A separate story in this
issue of Nature Methods about emerging
standards in microscopy can be found in
this issue.
Part of the work in developing standards
for cameras in microscopy and imaging
is about creating common definitions as
a public resource. “The QUAREP-ers are
moving on all that quite well,” says Jason
Swedlow of the University of Dundee, who

technology feature

Cameras are a crucial part of microscopes and imaging systems. Agreeing on standards to provide defined
descriptions for aspects such as gain or readout speed is tricky. Credit: W. Bulgar/Science Photo Library

M) Check for updates

Imaging standards to ease reproducibility and

the everyday

Imaging and microscopy technology advances in leaps and bounds. To address accumulated pain points,
academics and companies are making headway on standards.

Vivien Marx

ith a view to transparency and
reproducibility in microscopy,
scientists are hammering out

standards to address, for instance, the
surprises of fluctuating illumination power,
the jungle of file formats, the mysteries

of missing metadata and the diversity of
camera outputs. A second story in this
issue of Nature Methods focused on camera
standards can be found here.

“We need standards,” says Roland
Nitschke of the University of Freiburg.
Developing standards in imaging is a noble
deed that can make some eyes glaze over
even beyond the glaze arising from long
hours at the microscope. Those who feel they
lack the time to pitch in on standards might
be glad to hear that some not-so-distant

d P stand to help mi Dy users
pull out their hair a bit less. Heres a peek at

EVIDENT
OLYMPUS

Sy i

MICROSYSTEMS
pco |

January - August 2022: 10+ focused
feedback sessions to build consensus

Completed first parsing of camera
hardware specifications and image
acquisition settings!

Due SOON: Revision of 4DN-BINA-OME-
QUAREP Camera Metadata model +

vocabulary

Nikon

Camera
Manufacturer: Xyz
Catalog Nr: 0000
Mount: C-mount
FrameRate: 20 fps
ReadOutRate: 30 MHz

Scientifica

INSTRUMENTS

AV TELEDYNE
PHOTOMETRICS

AMAMATSU

how some emerging standards could address
real-world pain points.
Standards development is not a task for

Emerging standards in microscopy are being set up to address many pain points in the field.
Credit: TEK Image/Science Photo Library

oMo
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‘Research labs and facilities
create a LOT of data”

EEpas
: N
Data often goes into the basement MARKETPLACE

(Badly labeled, lucky if it gets its
own bin, often sharing space with
unrelated data)

Facilities have “meta-basements”
Digital drives
Physical spaces
Internet spaces

Data is easily stored, not so easily remembered and retrieved

N R X 1
A G

i | (pasement) L




[
Persistent Identifiers (PIDs) MARKETPLACE

Like an inventory system: everything you need to find gets labeled

Product Number
Serial Number
Location

“PIDs as the primary
Instrument for

Discovering and
Accessing data”

Product Number Serial Number Location
(Class) (Object) (Category)
Multiple instances Specific Instance Specific/Reusable




“PIDs as the primary
Instrument for

Discovering and
Accessing data”

H
I \ ARKETPLACE

Persistent Identifier

Persistence: works beyond a given system or platform
Examples: RRID, ROR, ORCID, DOI, ARK, etc.

“FAIR Facilities and Instruments” Project:
U.S. National Science Foundation (NSF) Findable Accessible Interoperable Rey

Open Science (FAIROS) Research Coordination Network (RCN) (NSF Awards 2z N
2226397, 2226398) Y

(2 ;‘}
SF

L/




What are Persistent Identifiers?

Institutions RQR

Research
activities .E

OO

Core Facmtlesl

Tools/Reagents \
RRID

Instruments P

ntific
©

(=

=

=)

o
e

Data/
Publications/

PIDs are unique alphanumeric codes

that can be assigned to individual
resources.

They are often associated with
metadata registries describing the
entities they refer to.

They are often “minted” by an
authority that is responsible for their
preservation.

They resolve to lasting landing pages.

Different PIDs are recommended for
different types of resources




PIDs are used to link people and research
resources to data and publications

43

IMAG

AGING
PHD

R:O:R Institutions

People

Tools and
facilities

Datasets and
publications

Instruments



PIDs are used to link people and research

resources to data and publications

tions

and
cilities

Datasets and
publications

Instruments



Persistent Hardware Descriptors help 43
makin R BHD

Linked PIDs for

- Instrument instance

« Instrument model

- Hardware
configuration




Core Marketplace + RRID: supporting the 43

persistent identification of core-facilities i

USEDit, FIrss

RIF
MARKETPLACE SEARCHHELP POSTINGS PROFILE WIDGET NEWS MANUAL

-
WO SEARCH | (& ADD/EDIT MY FACILITY

SEARCH THE COREMARKETPLACE

Vermont
Biomedical
Research
Network

IDeA Network of Bi

UNIVERSAL SCIENTIFIC EQUIPMENT

DISCOVERY TOOL

Q

:= COREMARKETPLACE INFO 66 USING YOUR RRID NEW FEATURE

New to the CoreMarketplace? Start Learn how get more RRID mentions and Check out the New Contact People
here. increase citability for your facility. feature




Core Marketplace + RRID: supporting the 43

persistent identification of core-facilities ¥
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FAIR Data Informatics
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PIDINST: Metadata schema for the A3

IMAGING

persistent identification of instruments Bii

Persistent Identification of Instruments

ABOUT US  RESOURCES

We seek to explore a community-driven solution for globally unique identification of measuring instruments operated in the sciences. The
group has developed a Metadata Schema for Persistent Identification of Instruments , which is endorsed by the Research Data Alliance
as a Recommendation. Our primary task is to actively engage with and support communities in schema implementations and aim, thus,
at widespread adoption of the Recommendation.

Outcomes

@ Persistent identification of Instruments PI )
tent trumety -

= | https://www.rd-alliance.org/groups/persistent-
== identification-instruments-wg/activity/

https://www.pidinst.org/

| Metadata Schema | Journal Article | White Paper



Imaging-PHD: Combining complementary

43

IMAGING

resources to build new functionalities B

MARKETPLACE SEARCHHELP POSTINGS PROFILE WIDGET ~NEWS MANUAL C \ I tI tl D
] 2
W SEARCH | (4 ADD/EDIT MY FACILITY

https://coremarketplace.org

Q
:= COREMARKETPLACE INFO 66 USING YOUR RRID NEW FEATURE
New to the CoreMarketplace? Start Learn how get more RRID mentions and Check out the New Contact People
here. increase citability for your facility. feature

2 e

uuuuu

Objective
- Manufacturer
- Correction

- Magnification
-NA

Camera
- Manufacturer
- Gain

- ReadNoise

- PixelSize

T
https://wu-bimac.github.io/MicroMetaApp.github.io/

ID | Property

1 Identifier

2 SchemaVersion

3 LandingPage

4 | Name EODAT https://doi.org/10.1038/541592-021-01327-9

5 Owner Sample preparation Image acquisition Image data analysis

6 Manufacturer )

7 Model ‘m > ;% .

8 Description % 9 —

9 | InstrumentType EIEICINIE i

10 | MeasuredVariable = microscopy metadaty

11 | Date i i

12 | RelatedIdentifier 'mﬁgnma'mm inin $ -Biolma;ring. '[or“n';;'yl

13 | Alternateldentifier ; North America [/
https://docs.pidinst.org/en/latest/

Current Situation: non-reusable metadata _Next-Generation Metadata Framework Legend
Proprietary (e.g., v v v v With a modular framework, Core models: provide general
vendor) metadata all metadata can be recorded 5;’5”’9 blocks that can be re-
are restricted to in a common framework.
vendors tools. Community models: community
. A . . approved metadata models that
- enable open-source tools.

Metadata is accessible by applications, or otherwise under
community and vendor tools. [ e discussion

A Custom models: extensions from
vendors, highly specialized

Community metadata X. . ‘
cannot represent all “
vendor-specific

information. X

Figure 1 Next-generation metadata will provide the community a composable collection of metadata schemas to remove barriers to re-use and collaboration,

10.5281/zen0do.1126501610



https://zenodo.org/doi/10.5281/zenodo.11265016

NGM facilitates getting the full AR

IMAGING

PHD

technical descriptions of
microscopes from vendors

25

Community models: communily
‘ approved metadata models that
enable open-source lools.

Current Situation: non-reusable metadata Next-Generation Metadata Framework Legend

vendor) metadata all metadata can be recorded 2‘5’2'"9 blocks that can be re-
are restricted to in a common framework. '

Community metadata X‘ . ‘

cannot represent all “

vendor-specific Metadata is accessible by

Proprietary (e.g., v v v v ‘ With a modular framework, Core models: provide general
vendors tools. ! ’|‘ "‘ !l!
information. x community and vendor tools.

A Custom models: extensions from
vendors, highly specialized
applications, or otherwise under
discussion,

Figure 1 Next-generation metadata will provide the community a composable collection of metadata schemas to remove barriers 10 re-use and collaboration,

Moore and Strambio-De-Castillia, 2024
10.5281/zeno0do.112650161



https://zenodo.org/doi/10.5281/zenodo.11265016
https://zenodo.org/doi/10.5281/zenodo.11265016
https://zenodo.org/doi/10.5281/zenodo.11265016
https://zenodo.org/doi/10.5281/zenodo.11265016
https://zenodo.org/doi/10.5281/zenodo.11265016
https://zenodo.org/doi/10.5281/zenodo.11265016

The team and the community 43

PHD

Biolmaging @
North America

» - QUAREP-LiM:
David Grunwald James Chambers Judith Lacoste Josh Moore Q%B (X )
72

Physics, Photonics Core Manager Quality-Control  Next Gen Metadata :1:-§I° I ® O O M E

/ €
erman
{ °°°°° B|o|mag|ng
UMass Chan

MEDICAL SCHOOL UMAss

" R ' \ .
Adr|an Zai Anita Bandrowsky Nate Herzog
Research Informatics RRID CoreMarketplace
£-4 ) as iC l Vermont
A zﬂ =2 2CILrunc Biomedical

Research
Network

" UMass Chan € FDI Lab

MEDICAL SCHOOL

\ FAIR Data Informatics




Labs and Core Facilities have different overlapping 43

needs for the Instrument Data Management PHD

T, b e
p 3 s ‘((‘ : ”!.'b

S

Image data

& GREI 7 DRYAD

[ Datav .

Core facility
inventories/website
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Biolmage repositories Budgeting/Funding
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Q ntific B

= % —
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Calibration/ Scientific Experimental

QC metrics publication protocols



Persistent Hardware Descriptors: make live

easier for cores and labs

Metadata is Scattered

PIDs link instruments
hardware descriptors with
data and other research
output

o Critical imaging metadata is stored across
disparate locations (files, devices,
Image data prenycDMCore%y dO.CumeﬂtS). d o R
sl e This fragmentation hinders reproducibility,
CGREI & ng reuse, and proper attribution.
= IDR =: | =D

" Dataverse O§>

What Are Persistent Identifiers (PIDs)?

e Unique, long-lasting digital codes assigned
to entities like instruments, datasets, and
Budg/]letingltFunding people
i e Maintained by trusted authorities and resolve

pppppppp

Biolmage repositories

(&
to stable landing pages with rich metadata.
A Why PIDs Are Essential
— N\ ) | _ « Linking: Connect hardware, datasets,
alibration/ Scientific Experimental . . .
QC metrics publication protocols publications, and contributors.

e Preservation: Maintain long-term
accessibility and integrity of research assets.
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PIDINST metadata

43

@

PIDINST:0000
QUAREP-LiMi IDType - DOI PHD
LiMi-Model Name

Facility

'-‘"D'j P FacilitylD - RRID:0000
'R ’“ Manufacturer

S Model
I \ARKETPLACE ModelD - RRID:0000

® RRID

Biolmaging
« North America

e OME

<PIDINST
-RRID
-PHD-ID:0
N/




@

QUAREP-LiMi
LiMi-Model

AlD.
NI P

.
&
Il \ARKETPLACE

® RRID

Biolmaging
North America

*

e OME

PIDINST metadata

PIDINST:0000

Light Microscopy
metadata

PHD-ID:0000

IDType - DOI

Name

IDType - DOI

Facility

LightSource

FacilitylD - RRID:0000

Stage

Manufacturer

Filter

Model

Camera

ModelD - RRID:0000

<PIDINST
-RRID
-PHD-ID:0
v/

43
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PIDINST metadata Light Microscopy
, : metadata . /
\ - C
@ PIDINST:0000 PHD-ID:0000 { 2

IMAGING
QUAREP-LiMi IDType - DOI IDType - DOI PHD
TV F PHD-ID: 1
LiMi-Model Name : 000
LightSource
Facility IDType - DOI
[ J :
Alp P FacilitylD - RRID:0000 Stage LightSource
| )
'A‘ ’“ Manufacturer Filter Stage
I § Model
Y Camera Filter
I |\ ARKETPLACE ModelD - RRID:0000
Camera

® RRID

4 4

Time
(1-2 years)

“ Biolmaging N
North America

PIDINST PIDINST
»eOME <his < iRRID
-PHD;ID:0 -PHD;ID:1




Light Microscopy

_ PIDINST metadata
. metadata
. C
@ PIDINST:0000 PHD-ID:0000 ”_/3_
IMAGING
QUAREP-LiMi @) 1DType - DOI " IDType - DOI o A PHD
LiMi-Model Name : —
LightSource DT DO
. e -

, Facility s yp PHD-ID:0002

AlD. FacilitylD - RRID:0000 age LightSource
.‘ ’“ IDType - DOI
’A Manufacturer Filter Stage
LightSource
I Model
—— Camera Filter p—
mm \ARKETPLACE (3 ModelD - RRID:0000 9
Camera -
Filter

® RRID

> Biolmaging
North America

4

N~

Vi
(1-2 years)

Time

<PIDINST <PIDINST
-RRID

e OME

-PHD-ID:0
v/



Light Microsco
PIDINST metadata rr?etadata Py
PIDINST:0000 PHD-ID:0000

QUAREP-LiMi @&W| IDType - DOI 28 IDType - DOI Y i
LiMi-Model Name : Bt
LightSource DT DO
) Facility - ype - PHD-ID:0002
'.‘"Dj FacilitylD - RRID:0000 age LightSource
~ ’ IDType - DOI
I ﬂ

Manufacturer

LightSource

. FaYal Model
wm CORE
“MARKETPLACE 2

Core Facility 2 RRID: SRC XYZQ

® RRID Model > RRID:SRC_XYZW

Instance - PIDINST:10.1000/XYZ- =N

Hardware Descriptor - PHD: 10.1000/XYZ ' ﬂ
Tlme

* @ (1-2 years (1-2 years)
’

P|D|NST PIDINST P|D|NST
' . O M E C.R C"_RRID
-PHD |D 0 -PHD-ID:1 :
V V

Biolmaging
North America




Deliverable - Micro-Meta Platform A2

IMAGING

Workflow and Architecture B

Capturing, registering, and reusing persistent hardware
metadata across the research lifecycle.

Register ',
Register facility PIDINST .
Register
-a-nd model RRID PHD-ID
=CORE & RRID T (@ DataCite
Micro-Meta Platform Micro-Meta Platform Publication
Frontend PID services API calls Cloud D‘E_I']B]
g @ @ X % =FiDs Micro-Meta Platform search engine
Hard = —
§ p ~ A ® —PIDs
; : -%cnptor " — _Query for—» 'p EXPLORE
O e - —
E Manage Publish S=CORE o Fios : 74 cie
Data Capture inspect and Obtain PIDs gy
- ’
G Production manage hardware (RRID/PIDINST/PHD-ID) Faclly  |8=Fins ANNOTATE
; configuration files —
1 2 3 4
g  Commne) (e
E S Web Application Web Application
r—
[T s = PID - LLM Foundry-
- @ T ol oundry
g = ?nuet':ggaattl:r;ervices = Services Integration Backend Search Database
L
» o o——— . : — -
:t Imaging scientists, core-facility staff and instrument Research scientists, core-facility staff,

manufacturers industry partners, funders, publishers



FAIR Facilities and Instruments:

IMAGING

PID recommendations
1. Flexible PID [C 1. Register D]

ore Facility RRI

recommendations: based on

the requirements of different use cases and
different scientific domains

2. Capability of assigning
PID in different tiers. For
example:

Core Facilities

Instrument Model/Type

Instrument Instance

Descriptor (Hardware Configuration /
Settings / Parameters)

instance
PID?

NN

eed
Descriptor
PID?

3. PID concatenation

4. PID connection _
4. Register

Descriptor PID




FAIR Facilities and Instruments:

IMAGING

PID recommendations

1. Flexible PID
recommendations:; vased on

the requirements of different use cases and
different scientific domains

1. Facility PID

2. Capability of assigning
PID in different tiers. For
example:

Core Facilities

Instrument Model/Type

Instrument Instance

Descriptor (Hardware Configuration /
Settings / Parameters)

NN

3. PID concatenation

4. PID connection



PIDINST implementations 2. ¢

1. ePIC-> Handle.net
 PIDINST schema
« How does it work to request ePIC PIDs?
« What is the authority?
« What is the relation between B2INST and ePIC?

2. DOI/DataCite

 PIDINST schema mapping not ideal:
* |ssue with Model
« No dedicated Modelldentifier

3. Alternatives?
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