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Examples

"Beer is proof that 
God loves us and 

wants us to be 
happy."

Benjamin Franklin
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Funny example

"Nibiru"

David Morrison

Senior scientist and past Director of Space 
at NASA Ames Research Center 

Former director of the Carl Sagan Center 
for Study of Life in the Universe at the SETI 

Institute and of the NASA Lunar Science Institute 

A founder of the multi-disciplinary 
field of astrobiology

Host of "Ask an Astrobiologist" series on NASA's website 
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"If NASA denies it, it must be true!"

"I'm so scared, I can't sleep."

"I don't want to die."

"You're putting my family at risk."

"... still others asking if they should kill 
themselves, their children or their pets."

COVID cell tower

"A tsunami of bullshit"
- Dutch Official
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"If NASA denies it, it must be true!"

"I'm so scared, I can't sleep."

"I don't want to die."

"You're putting my family at risk."

"... still others asking if they should kill 
themselves, their children or their pets."

COVID cell tower

"A tsunami of bullshit"
- Dutch Official

The FAA is working to ensure that radio 
signals from newly activated wireless 
telecommunications systems can coexist 
safely with flight operations in the United 
States, with input from the aviation sector 
and telecommunications industry.
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Definitions

Misinformation:

false information that is spread, 
regardless of intent to mislead.

Disinformation:

deliberately misleading or biased 
information; manipulated narrative 
or facts; propaganda,  fake news. 
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Disinformation:

deliberately misleading or biased 
information; manipulated narrative 
or facts; propaganda,  fake news. 

Infodemic:

a rapid and far-reaching spread of 
both accurate and inaccurate 
information about something.
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Post Truth:

circumstances in which objective 
facts are less influential in shaping 

public opinion than appeals to 
emotion and personal belief

How did we get here?

1. Social media. Duh. 

Found inaccurate or misleading information: 

- 51% of posts associated with vaccines

- up to 28.8% of posts associated with COVID-19

- up to 60% of posts related to pandemics

- up to 30% YouTube videos about emerging infectious diseases

National Library of Medicine study (September 2022)



13

How did we get here?

1. Social media. Duh. 

Found inaccurate or misleading information: 

- 51% of posts associated with vaccines

- up to 28.8% of posts associated with COVID-19

- up to 60% of posts related to pandemics

- up to 30% YouTube videos about emerging infectious diseases

National Library of Medicine study (September 2022)



14

2. Societal development

Media Literacy Index 2022 
October 2022

https://www.osce.org/files/f/documents/0/4/534146.pdf

- Rapidly emerging

- Large percentage of unknown variables

- Ill-defined consequences or side effects
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Photo by Mason Kimbarovsky on Unsplash

Tools available to all

https://www.apa.org/topics/journalism-facts/psychology-misinformation-guide-journalists

https://news.un.org/en/story/2022/10/1129162

https://www.undp.org/digital/iverify
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https://www.rand.org/research/projects/truth-decay.html

https://www.rand.org/research/projects/truth-decay/fighting-disinformation/search.html

https://www.wikihow.com/Course/How-to-Spot-and-Counter-Disinformation-Online

https://www.getbadnews.com/en#intro

https://www.getbadnews.com
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Tools from libraries

https://librarydevelopment.group.shef.ac.uk/storyline/questioning/fake-news-game/story_html5.html
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https://libguides.sdsu.edu/library-toolkit-addressing-health-misinformation

The Library of Juraj Fándly
in Trnava

Krajská knižnica 
L'udovíta Štúra 
in Zvolen
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https://libguides.sdsu.edu/library-toolkit-addressing-health-misinformation

Krajská knižnica 
L'udovíta Štúra 
in Zvolen
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I'M POST TRUTH AND I 
LOVE IT!!!1!!

INFODEMICINFODEMIC
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INFODEMICINFODEMIC
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He made wine to 
make us happy.

When you see your 
neighbor at the table 
pouring wine into his 
glass, do not rush to 

pour water into it.

Why do you want to 
drown out the truth?

dminor@ucsd.edu
Pekka Olsbo
Open Science Centre, University of Jyväskylä
ILIDE 2023
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 In many European countries Open Science is coordinated by the Ministry of Education/Science and/or by 
the national research funders

 National Open Science policies are usually created and defined  by the ministry
 But this is not the case in Finland

Expert Panel
Open Access Steering

Group

Working Groups: Peer support group; Open science terminology; Citizen Science; Resposible
evaluation; Interaction with policy makers; Services for FAIR-culture; Incentives for responsible and 
open science; Corporate colloboration; Good Practicies for open science; Responsible Metrics

Working Groups:
FAIR principles
Policy component on open access 
to research methods
Roadmap for the 
professionalisation of data 
management experts
Data model for service catalogues
Updating the instructions for 
planning the management of 
sensitive and confidential data
Instructions for describing research 
data
Sensitive Data
Dynamic DMPs
Data services for researchers

Working Groups:
Open Access 
Monographs
Theses and dissertations
Recommendations for 
research organisations
Recommendations for 
research funders

Working Groups:
Communication and guidance
Accessibility in Open Learning Platforms
Quality criteria for Open Education
Responsible Open Education
Merits
Copyright and agreements

Expert Panel
Culture of 
Open 
Scholarship

Expert Panel
Open Data

Expert Panel
Education

Ministry of Education
and Culture

 https://avointiede.fi/en/policies/declaration-open-science-and-research-2020-2025
 The Declaration for Open Science and Research presents a common vision for the Finnish research 

community. This vision states that open science and research should be integrated in researchers’ 
everyday work and support not only the effectiveness of research outputs but also the quality of research. 
Furthermore, the vision sees the Finnish research community as an international forerunner in open 
science and research.

 The declaration was accepted at the Steering Group meeting on 10th of December 2019 and published 
on 9th of January 2020.
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Policy for Open Scholarship
• Open science recommendation and checklist for research, development and innovation activities in 

collaboration between research organizations and companies

• Recommendation for citizen science

• The self-evaluation tool for culture of open scholarship services

Open research data and methods. National policy and executive plan by the higher education and research 
community for 2021–2025. Policy component 1: Open access to research data

• Interoperable 1-2-3. Guidelines on fostering data interoperability (in Finnish)

• Template for agreement on data authorship (in Finnish)

• The use of Persistent Identifiers for Research Datasets

• Ownership and licencing of research data (in Finnish)

• Additional instructions for planning the management of sensitive and confidential data

Open access to scholarly publications – National policy and executive plan by the research community in 
Finland for 2020–2025: Policy component for open access to journal and conference articles

 Policy component for compilations and individual works draft (in Finnish)

• Recommendations on technology for open publishing (2021, in Finnish)

• Recommendations on open access to scholarly publications for research funders (in Finnish)

• Recommendations on open access to scholarly publication for research organisations (in Finnish)

• Guidelines for scholarly publishers on creating responsible data policies (in Finnish)

• Guidelines for researchers and scholarly publishers on open licensing (in Finnish)

Open education and educational resources. National policy and executive plan by the higher education and 
research community for 2021-2025. Policy components 1 (Open access to educational resources) and 2 
(Open educational practices)

• In preparation: Recommendation on quality criteria for Open educational practices

• In preparation: Recommendation on accessibility of open learning environments

• Recommendation on integrity and inclusiveness of open education (2023, final draft in Finnish)

• Recommendation on services, tools and good practices related to OER ( final draft in Finnish)

• Quality criteria for open educational resources (part of Recommendations for open education 2021)

• Guidelines on the accessibility of open educational resources (part of Recommendations for open 
education 2021)

• Recommendation on gaining merit in open education and open educational resources (part 
of Recommendations for open education 2021)

• Competence requirements for open education (part of Recommendations for open education 2021)

• Recommendation on copyright issues to be taken into consideration in the open publication of 
educational resources (published 2020 as an appendix to Policy for open educational resources)
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 https://research.fi/en/
 Peer reviewed articles 2022: 80 % OA
 Research data 2022: 655, 66 % OA 
 2551 open educational materials in the Library of Open Educational Resources, aoe.fi
 Hundreds of people participating the coordination 
 Total costs of Open Access and publication to Finnish research institutions 2021

43 500 000 €
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 Is all this worth the money and effort?
 Have we made things too complicated?
 Are we doing the right things?

pekka.o.olsbo@jyu.fi
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pekka.o.olsbo@jyu.fi
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IIIF, ANNOTATION & 
MACHINE LEARNING

Building Research Workflows on Library Resources
NEIL JEFFERIES, BODLEIAN LIBRARIES, UNIVERSITY OF OXFORD

DATA FUTURES GMBH

https://orcid.org/0000-0003-3311-3741
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INTERNATIONAL IMAGE INTEROPERABILITY FRAMEWORK

● Discovery
● Basic Display

– Comparison – cross-corpus and interdisciplinary 
research

– Transformations – Zoom, rotate and pan/scroll
– Metadata
– Layering

● Analysis and enrichment
– Reassembly – fragment and page level
– Transcription (and transliteration, translation)
– Highlighting
– Annotation – layers 
– Linking

● Interoperability between 
collections/resources
– Move from silo-ed resources to a scholarshop-

friendly environment
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– Move from silo-ed resources to a scholarshop-

friendly environment

IIIF API’S

● The Presentation API – Defines how complex 
materials are presented

● The Image API – Defines how to deliver image 
resources
– This may be to a Presentation API viewer in a browser, 

or any other software

● Extensions to these API’s to handle video, 3D 
etc.

● Other API’s include
– Content Search API for searching image annotations
– Authentication API for accessing restricted materials
– Content State API for initialising a viewer in a 

particular state (e.g. open on a specific page)
– Change Discovery API – To aid IIIF resource discovery

IIIF

Image API

REST

OpenJPEG

JPEG2000

Presentation API

Web Annotation

RDF

JSON
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(WEB) ANNOTATION

● Web Annotation Data Model (WADM)
– https://www.w3.org/TR/annotation-model/ 
– 2017, merger of Annotation Ontology and Open 

Annotation
– Expressed using RDF

● Very Simple: an annotation has...
– 1 or more targets – what the annotation is about
– 0 or more bodies – what the annotation says (usually)
– The body or target may be a resource specified by an IRI

● BUT this can be qualified by a state or fragment selector, for 
example

● Selectors are crucial for IIIF to specify which parts of images
● Arbitrary shapes can use SVG (Scalable Vector Graphics, 

https://www.w3.org/TR/SVG2/) 

● Annotations are extensible
– Additional RDF statements can be added
– Some, such as a data type for body/target, are defined in 

WADM  

{
  "@context": "http://www.w3.org/ns/anno.jsonld",
  "id": "http://example.org/anno27",
  "type": "Annotation",
  "body": "http://example.org/road1",
  "target": {
    "source": "http://example.org/map1",
    "selector": {
      "type": "SvgSelector",
      "value": "<svg:svg> ... </svg:svg>"
    }
  }
}

IIIF ANNOTATIONS (AS A CONSEQUENCE...)

● IIIF uses annotations to indicate where images should be 
located on the “canvas” presented to the user

● Since the code and structures for annotation are already 
part of IIIF, annotating the presented (composite) images is 
a logical extension

● The first annotations were embedded in manifests
– Annotation services provided by the  organisation holding the 

materials
– Embedded in individual artefacts
– Not really in keeping with the “interoperability” aims of IIIF

● Hypothes.is
– Anyone can annotate more or less anything
– Popular for teaching but not exactly “scholarly”;

 

PRESENTATION VS ANALYSIS

● Presentation
– Primarily about human-centric consumption of images
– Skeumorphism – making the digital behave like the physical
– Provides the basis for surfacing research via links and annotation
– Increasing expectation of “rich experiences”
– → Resources need to be augmented and enriched
– → Focus on individual objects 

● Analysis
– Increasingly about machine access to images
– → Machine-generated enrichment and augmentation
– → Increasingly “at-scale”
– Potential for new presentation experiences – visualisations etc.
– → Augmented resources can improve research “impact”
– → Important to ensure attribution (to machines and 

researchers)
– → ...but also funders and projects    

ANNOTATION AS A SCHOLARLY MECHANISM

● Transforming Web annotations into 
preservable scholarly annotations 
requires solutions to several 
problems:
– Attribution/provenance, so authors 

and sources can be identified
– Manageability so that annotations can 

be related to grants, projects etc.
– Cite-ability so that annotations can 

form part of ongoing intellectual 
discourse

– Recognition as a valid scholarly output
● In part, this comes from solving the 

previous problems
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SCHOLARLY ANNOTATIONS IN ANƏSTOR

● Annostor.org is an annotation workflow tool from Data Futures, it adds…

● ORCID (Open Researcher and Contributor ID)
– Provides a scholarly identifier to annotation authors

● RAID (Research Activity ID) provides information about research projects
– Allows funders to identify their outputs

● Annotation Lists
– Already part of WADM,  aggregates annotations for easy management

● Recognition
– ORCID recognises Annotation Lists as a research output
– InvenoRDM (and soon Zenodo) allows deposit/viewing of Annotation Lists + Manifests 
– Annotation Lists are given DataCite DOI’s (Digital Object Identifiers) for citation

ANƏSTOR

 

FROM ANNOTATIONS TO DATASETS 

The Basel Avisblatt 
(1729–1844)

Building a Research Workflow
CREDIT: INA SERIF, UNIVERSITY OF BASEL
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FROM ANNOTATIONS TO DATASETS 

The Basel Avisblatt 
(1729–1844)
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SOURCE MATERIAL

● The Basel Avisblatt (1729–1844)
● First Swiss intelligencer, (almost) pure 

advertisement paper
● (At least) weekly → 6626 issues, ~50 

000 pages
● ~1 million ads (~450,000 postings, 

80% reprinted in the following issue)

● Markets for [new and second-hand] 
goods, labour, housing, credit; shop and 
service promotion, lost and found, 
‘opportunities’, etc.

● Social medium/platform economy: 
window to the socio-economic exchange 
of a Swiss city on its way to modernity

● Project: Digital edition + variety of 
historical research making use of the 
source

● Challenge: create database of ads 
suitable for a multitude of research 
questions, especially: address suitable 
subsets

BUILDING THE CORPUS

● Digitisation: University Library 
Basel (best specimen for every 
year out of three complete sets 
from Library and Statal Archive)

● Ingest to freizo and issue 
segmentation:
– Image processing (tiling)
– Creation of book assets plus IIIF 

manifests
– Manual masthead annotation
– Generation of issue assets from 

masthead annotation meta data

AUTOMATION OF PROCESSES

● Segmentation → boxes from manual 
segmentation effort used as training material 
for dhSegment, employed in Transkribus; 
accuracy ~90%

● Text recognition → HTR (Handwritten Text 
Recognition) with Transkribus, training two 
models for two font epochs; character error 
rate <1%

● Classification → Algorthmic filters from 
dictionaries and regular expressions that 
classify according to content
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MANUAL CLASSIFICATION

● Manual transcription and classification of all ads in 
four yearbooks (1734, 1754, 1774, 1834):

● → Generating groundtruth as basis for automation – 
or ‘Plan B‘ data (if automation fails)

AUTOMATION OF PROCESSES

● Segmentation → boxes from manual 
segmentation effort used as training material 
for dhSegment, employed in Transkribus; 
accuracy ~90%

● Text recognition → HTR (Handwritten Text 
Recognition) with Transkribus, training two 
models for two font epochs; character error 
rate <1%

● Classification → Algorthmic filters from 
dictionaries and regular expressions that 
classify according to content
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STRUCTURAL AND TEXTUAL DATA IN TRANSKRIBUS

ALGORITHMIC CLASSIFICATION

● Ads are (very) short texts  problem for topic modelling approaches. 

● → Dynamic tagging (algorithmic classification using scripts, reg-ex)
● → Many more tags than manual classification

DATABASE GENERATION

● Creation of database from page xml   ‘source db’

– First in DataFutures’ freizo, then as InvenioRDM (https://avisblatt.dg-basel.hasdai.org)

● ‘ analysis db’ in Github

THE RENTAL MARKET – 4 YEARS
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THE RENTAL MARKET – 116 YEARS

 

https://avisblatt.ch

● «Printed Markets. Information, Data and 
News in the Basel ‹Avis-Blatt›, 1729-1845» 
 (funding 2018–2023, University of Basel)

● Digitization, text recognition, ad 
classification for further analysis

● 1 PhD thesis, 3 masters theses, 2 postdocs, 
…

● Digital collection with full text on platform 
https://www.e-newspaperarchives.ch/ 

● Digital collection/repository at 
https://avisblatt.dg-basel.hasdai.org/ 

● Database of advertisements at 
https://github.com/Avisblatt/, including 
package and documentation

SOME OTHER THINGS...
Building Research Workflows on Library Resources

NEIL JEFFERIES, BODLEIAN LIBRARIES, UNIVERSITY OF OXFORD

DATA FUTURES GMBH

https://orcid.org/0000-0003-3311-3741

NEIL JEFFERIES, BODLEIAN LIBRARIES, UNIVERSITY OF OXFORD

DATA FUTURES GMBH

https://orcid.org/0000-0003-3311-3741

HUMAN TRAINED AI/ML MODELS

● Use human generated annotations as a training set
– A common approach in the sciences where large image collections have been easier to acquire
– Subsequently human corrections to machine generated annotations can improve accuracy
– Typically these annotations will be classifications, or keywords amenable to downstream 

statistical analysis 
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IMAGE FORM INDEXING

● Indexing images based on their shape developed 
by the Oxford Visual Geometry Group
– Search/classify images according to similarity

● Bodleian Ballads ImageBrowse 
https://www.robots.ox.ac.uk/~vgg/demo/ballad
s/
 

● Identification of re-use of wood blocks – 
increasing damage can be used to sequence 
usage temporally

● Block copying can be seen in less precise 
matches

● The same image can represent different things 
according to the ballad it appears against
– ...problems for AI-based image identification that does 

not take context into account
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ABSTRAKT

	 Publikácia	sa	zaoberá	prototypom	autonómnej	navigácie	pre	UAV	v	interiéri,	pričom	je	rozdelená	na	
dve	časti.	Prvá	časť	je	venovaná	3D	rekonštrukcií	stereo	obrazov,	ktorá	zahŕňa	aj	meranie	hĺbky,	čo	je	jed-
na	z	najdôležitejších	funkcionalít	pri	autonómnej	navigácii,	technológii	lokalizačného	systému	VLC,	lokali-
začnému	ICP	algoritmu	a	simultánnej	lokalizácii	SLAM.	Druhá	časť	sa	venuje	výberom	vhodných	technológií	
pre	prototyp	kvadrokoptéry	s	následným	testovaním	a	realizáciou.

KĽÚČOVÉ	SLOVÁ

	 UAV,	SLAM,	LiDAR,	stereoskopická	kamera,	autopilot,	kvadrokoptéra,	lokalizácia,	mapovanie

1.	ÚVOD
 
	 V	dnešnej	dobe	sa	čoraz	viac	stretávame	s	pojmom	„unmanned	air	vehicle“	(UAV)	-	bezpilotné	lietajúce	
stroje,	akými	sú	napríklad	drony.	Tento	príspevok	sa	zaoberá	výskumom	a	vývojom	prototypu	mnohoúčelovej	
autonómnej	navigácie	kvadrokoptéry	v	interiéri.	Prvou	podmienkou	bezpilotného	riadenia	je	znalosť	polohy	
dronu	v	priestore	a	prekážok	v	okolí.	Na	tento	účel	slúži	množstvo	algoritmov	a	senzorov	či	iných	technológií,	
vďaka	ktorým	nemusí	byť	vyhodnotenie	 lokalizácie	zložité.	S	určením	presnej	polohy	UAV	prostriedku	v	
priestore	je	však	spojená	nepresnosť,	ktorú	je	potrebné	minimalizovať.	Problematika	lokalizácie	je	priamo	
spojená	s	navigáciou,	t.j.	aby	mohol	dron	lietať	autonómne,	musí	vedieť	o	dianí	pred	ním	v	trojrozmernom	
priestore,	na	čo	mu	slúži	napríklad	stereoskopická	kamera.	
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2.	3D	REKONŠTRUKCIA	STEREO	OBRAZOV

	 V	dnešnej	dobe	sa	na	3D	rekonštrukciu	obrazu	využívajú	rôzne	techniky	a	metódy	nachádzajúce	up-
latnenie	v	oblastiach	ako	je	sledovanie	lietadiel	alebo	odomknutie	telefónu	pomocou	kamery.	Vo	všeobecnosti	
sú	3D	objekty	veľmi	náročné	na	rekonštrukcie	scén,	ale	majú	významnú	rolu	pri	skúmaní	napríklad	pamiatok	
alebo	objavovaní	neprebádaných	jaskýň	metódou	skenovania	a	následnej	rekonštrukcie.	Ďalšie	uplatnenie	je	
napríklad	v	automobilovom	priemysle,	kde	pomocou	umelej	inteligencie	dochádza	k	zvýšeniu	bezpečnosti	
cestnej	premávky.
	 Metódu	3D	rekonštrukcie	môžeme	uskutočniť	dvoma	spôsobmi,	aktívne	alebo	pasívne.	Pri	aktívnych	
metódach	 ide	o	 skenovanie	objektov	 laserom	a	priebežné	vyhodnocovanie	 získaných	dát,	 pasívna	metóda	
pracuje	so	zhromaždenými	snímkami	obrazov.	Obe	metódy	majú	svoje	silné	a	slabé	stránky	a	taktiež	výhody	
a	nevýhody.	Aktívna	metóda	využíva	laser	a	tým	je	cenovo	menej	dostupná,	no	rekonštrukcia	je	vďaka	laseru	
rýchlejšia.	Pasívne	metódy	sú	cenovo	dostupnejšie	a	na	spracovanie	používajú	rôzne	algoritmy,	ktoré	našli	
široké	uplatnenie	pri	rekonštrukcii	a	detekčných	systémoch

Obr.	1.	-	Znázornenie	umiestnenia	dvoch	stereo	kamier.	Ak	je	známe	horizontálne	posunutie,	vzdialenosť	stredov	kamier	a	ohnis-
ková	vzdialenosť,	je	možné	vypočítať	hĺbku	akéhokoľvek	bodu.	Táto	metóda	je	teda	vhodná	pre	UAV	a	existuje	rôzna	škála	ste-
reoskopických	kamier	zameraných	na	vývoj	robotov.

3.		TECHNOLÓGIA	VLC	A	ICP	ALGORITMUS

	 VLC	 „visible	 light	 communication“	 alebo	 komunikácia	 viditeľným	 svetlom	 je	 technológia	 loka-
lizačného	systému,	ktorú	možno	použiť	na	miestach	citlivých	na	 rádiové	 frekvencie.	Ukázalo	 sa,	 že	VLC	
poskytuje	vyššiu	presnosť	v	porovnaní	so	systémami	Wi-Fi.	Vďaka	zlúčeniu	diód	vyžarujúcich	svetlo	(LED)	
sa	VLC	široko	používa	pri	lokalizácii.	LED	má	mnoho	výhod,	vrátane	dlhej	životnosti,	odolnosti	voči	vlh-
kosti,	nízkej	spotreby	energie	a	nízkych	prevádzkových	nákladov.	LED	môže	tiež	modulovať	signály	svetel-
ných	vĺn	pri	vysokej	rýchlosti	[2].	Lokalizáciu	pomocou	VLC	je	možné	vykonať	pomocou	systémov	na	báze	
fotodiód,	ktoré	zachytávajú	intenzitu	svetla	a	systémov	založených	na	obrazových	senzoroch,	ktoré	dokážu	
zachytiť	svetelné	impulzy	[3].	LED	aj	senzory	by	však	mali	byť	v	zornom	poli	pre	presnú	lokalizáciu.	Detekcia	
svetla	a	lokalizácia	vzdialenosti	(LiDAR)	poskytuje	informácie	o	obrysoch	okolitých	prekážok	a	tým	môžu	
tieto	systémy	poskytnúť	presnú	lokalizáciu [4].

	 ICP	algoritmus	je	metóda	porovnávania	skenov,	ktorá	pristupuje	k	SLAM	„Simultaneous	localization	
and	mapping“	problému	bez	použitia	príznaku,	každý	bod	senzorického	merania	môžeme	považovať	za	sa-
mostatný	príznak	a	potom	sa	tento	rozdiel	vytráca.	Základom	týchto	metód	je	nájdenie	optimálnej	transformá-
cie	medzi	niekoľkými	nasledujúcimi	senzorickými	meraniami,	prípadne	je	hľadaná	transformácia	napríklad	
medzi	mriežkou	obsadenosti	a	novým	senzorickým	meraním.	Optimálna	transformácia	je	potom	hľadaná	vy-
branou	optimalizačnou	metódou,	väčšinou	optimalizačným	algoritmom	najmenších	štvorcov	[5].	Výhoda	tých-
to	metód	je	zrejmá	a	jej	použitie	je	vhodné	v	komplikovaných	prostrediach	vzhľadom	na	množstvo	prekážok,	
ktoré	môžu	blokovať	signál	pre	predošlú	metódu.	Tvorba	primitívnej	bodovej	mapy	je	relatívne	jednoduchá,	
na	druhej	strane	sú	tieto	metódy	citlivé	na	počiatočné	podmienky.

Obr.	1.	Všeobecné	umiestnenie	dvojice	kamier [1]
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4.		SIMULTÁNNA	LOKALIZÁCIA	A	MAPOVANIE	(SLAM)

	 SLAM	 je	 skratka	pre	Simultánnu	 lokalizáciu	 a	mapovanie.	V	mapovaní	 je	 problém	 integrovať	 in-
formácie,	ktoré	zhromažďujú	senzory	 robota	do	danej	 reprezentácie.	To	môže	byť	opísané	otázkou:	„Ako	
vyzerá	 svet?”.	Centrálne	 aspekty	 v	mapovaní	 sú	 reprezentácia	 prostredia	 a	 interpretácia	 dát	 senzorov.	Na	
rozdiel	od	mapovania, v lokalizácii je problémom odhad pozície robota vo vzťahu k mape. Inými slovami, ro-
bot má odpoveď na otázku: „Kde to som?”. Zvyčajne sa rozlišuje medzi pozíciou sledovania, keď je začiatočná 
pozícia známa a globálnou lokalizáciou, v ktorej nebola daná žiadna prioritná vedomosť o štartovacej pozícii. 
Simultánna lokalizácia a mapovanie je preto definované ako problém vybudovania mapy, v ktorej v rovnakom 
čase prebieha lokalizácia robota bez použitia tejto mapy. V praxi nemožno tieto dva problémy riešiť nezávisle 
od seba. Predtým, ako robot môže odpovedať na otázku „Ako prostredie vyzerá?“, z výsledkov pozorovania je 
potrebné vedieť, z ktorého prostredia získané pozorovania pochádzajú. Zároveň je ťažké bez mapy odhadnúť 
aktuálnu polohu robota. Preto je SLAM často prirovnávaný k problému: „Čo bolo skôr? Sliepka alebo vajce?“ 
Dobrá mapa je potrebná pre lokalizáciu, zatiaľ čo presný odhad pozície je potrebný na vytvorenie mapy.

Obr.	2.	-	V	časovom	okamihu	k,	sú	nasledujúce	veličiny	definované	ako:	
•	xk	-	stavový	vektor,	ktorý	popisuje	umiestnenie	a	orientáciu	robota.
•	uk	-	kontrolný	vektor,	ktorý	aplikuje	v	čase	k-1	riadiť	vozidlo	na	stav	xk	v	čase	k.
•	mi	-	vektor,	ktorý	popisuje	umiestnenie	i-teho	orientačného	bodu,	ktorého	pravé	umiestnenie	predpokladá,	že	je	nemenné.
•	zik	-	pozorovanie	prevzaté	z	miesta	vozidla	i-teho	orientačného	bodu	v	čase	k.	Keď	existuje	viac	pozorovaní	orientačných	bodov								
											v	jednom	okamihu	alebo	keď	konkrétny	orientačný	bod	nie	je	relevantný	k	diskusii,	pozorovanie	bude	zapísané	iba	ako	zk.

Obr.	2.	Základný	SLAM	problém	[6]

3.	NÁVRH	A	REALIZÁCIA	PROTOTYPOVÉHO	RIEŠENIA

	 Pri	realizácii	prototypu	sme	použili	stavebnicu	dronu	kvadrokoptéry	HOLYBRO	X500	V2	obsahujúcu	
všetky	potrebné	komponenty	ako	konštrukcia,	motory,	vrtule,	atď.	Riadenie	letu	zabezpečuje	autopilot	Cube	
Orange	s	redundantným	IMU	systémom.	

Obr.	3.	Kvadrokoptéra	HOLYBRO	X500	V2
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Po	zostavení	dronu	a	nakonfigurovaní	autopilota	bolo	realizovaných	niekoľko	skúšobných	letov	pomocou	RC	
ovládača.	Realizovali	sme	simultánnu	lokalizáciu	a	mapovanie	SLAM	v	metaoperačnom	systéme	ROS,	čo	si	
vyžaduje	vysoký	výpočtový	výkon	a	technológie	na	meranie	vzdialenosti.	Kvadrokoptéra	je	osadená	vývojo-
vou	doskou	NVIDIA	Jetson	Nano	Developer	Kit,	s	modulom	poskytujúci	vysoký	výkon	a	prispôsobený	pre	
vývoj	AI.

Obr.	5.	Jetson	Nano	Developer	Kit

Nevyhnutou	súčasťou	SLAM	je	zhromažďovanie	dát	zo	senzorov	merajúcich	vzdialenosť	v	okolí	dronu,	aby	
bolo	možné	vytvorenie	mapy	a	lokalizácie	v	nej.	Nakoľko	sa	dron	pohybuje	v	trojrozmernom	priestore,	je	
vybavený	stereoskopickou	kamerou	ZED	2	pre	3D	skenovanie	priestoru	pred	dronom	a	pre	súvislé	skeno-
vanie	celého	okolia	pomocou	LiDAR-u	RPLIDAR	A3.	LiDAR	je	zapojený	k	vývojovej	doske,	na	ktorej	beží	
operačný	systém	LINUX	a	robotický	operačný	systém	ROS.	Systém	ROS	zabezpečuje	simultánnu	lokalizáciu	
a	mapovanie	za	pomoci	LiDAR-u.	Vývojová	doska	pomocou	sériového	rozhrania	komunikuje	s	autopilotom	
a	zasiela	mu	aktuálne	dáta	o	polohe.

Obr.	6.	Príklad	mapy	zo	skenovania	LiDAR-om	[7]

SLAM	spracováva	dáta	z	LiDAR-u	a	zobrazuje	mapu	s	lokalizáciou	v	reálnom	čase.	Aktuálne	prebieha	tes-
tovanie	 lokalizácie	zariadenia	v	priestore	prostredníctvom	RPLIDAR	A3	a	zároveň	merania	hĺbky	ZED	2	
kamerou	kontrolovaným	riadením	pomocou	RC	ovládača.
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Obr.	7.	Príklad	3D	mapy	z	meraní	kamerou	ZED	2	[8]

Po	dosiahnutí	požadovaných	výsledkov	presnosti	lokalizácie	budú	nasadené	algoritmy	autonómneho	riadenia.	
Úlohou	riadiacich	algoritmov	bude	zabezpečovať	vytvorenie	trasy	pre	dron	po	zadaní	cieľových	súradníc	a	
prepočítavanie	nových	trás	na	základe	kolíznych	situácií	v	reálnom	čase.	Toto	umožní	dosiahnutie	cieľových	
súradníc	najkratšou	trasou	a	aktívne	vyhýbanie	sa	všetkým	statickým	a	dynamickým	prekážkam.	Riadenie	
bude	založené	na	generovaní	stromovej	štruktúry	v	priestore	pred	dronom	a	v	jeho	okolí.	Jedným	z	takýchto	
algoritmov	je	RRT	„rapidly	exploring	random	tree“.	

ZÁVER

	 V	prvej	časti	publikácie	bola	predstavená	3D	rekonštrukcia	stereo	obrazov,	ktorej	úlohou	je	v	tom-
to	 projekte	meranie	hĺbky	v	priestore	pred	dronom.	Pre	 autonómnu	navigáciu	 je	 rovnako	dôležite	poznať	
celkové	okolie	a	preto	sa	v	príspevku	zaoberáme	technológiou	lokalizačného	systému	VLC	a	ICP	algoritmov	
využívaných	v	simultánnej	lokalizácií	a	mapovaní.	V	druhej,	vývojovej	časti,	bolo	zrealizované	zostavenie	
kvadrokoptéry	HOLYBRO	X500	V2,	návrh	hardvéru	a	spustenie	simultánnej	 lokalizácie	a	mapovania	po-
mocou	RPLIDAR	A3	v	prostredí	operačného	systému	ROS.	Následne	prebehlo	 testovanie	stereoskopickej	
kamery	ZED	2,	ktorej	výstupom	boli	namerané	hĺbky	v	priestore	pred	dronom	nevyhnutné	pre	autonómnu	
navigáciu.	Pre	zvýšenie	bezpečnosti	sme	navrhli	vlastnú	bezpečnostnú	klietku	vyrobenú	z	karbónových	tyčí	
pospájaných		na	mieru	namodelovanými	a	vytlačenými	spojkami	v	laboratóriu	prostredníctvom	3D	tlačiarne.
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ABSTRAKT

	 Publikácia	sa	zaoberá	interiérovou	lokalizáciou	pre	prevádzku	UAV,	pričom	je	rozdelená	na	dve	časti.	
Prvá	je	venovaná	technológiám	lokalizačných	systémov	a	metódam	pre	lokalizovanie.	Druhá	časť	sa	venuje	
výberom	vhodných	technológií	pre	realizáciu	prototypu	kvadrokoptéry.

KĽÚČOVÉ	SLOVÁ
 
	 UAV,	SLAM,	lokalizácia,	mapovanie,	kvadrokoptéra,	senzory,	autopilot

1.	ÚVOD

	 V	dnešnej	dobe	sa	čoraz	viac	stretávame	s	pojmom	„unmanned	air	vehicle“	(UAV)	-	bezpilotné	lieta-
júce	stroje,	akými	sú	napríklad	drony.	V	tejto	publikácii	sa	zaoberáme	výskumom	a	vývojom	prototypu	rieše-
nia	systému	interiérovej	lokalizácie	pre	prevádzku	mnohoúčelovej	kvadrokoptéry.	Prvou	podmienkou	schop-
nosti	bezpilotného	riadenia	je	znalosť	polohy	dronu	v	priestore	a	znalosť	prekážok	v	okolí.	Na	tento	účel	slúži	
množstvo	algoritmov,	senzorov,	a	 technológií,	vďaka	ktorým	nemusí	byť	vyhodnotenie	lokalizácie	zložité.	
S	určením	presnej	polohy	UAV	prostriedku	v	priestore	je	však	spojená	nepresnosť,	ktorú	je	potrebné	mini-
malizovať.	

2.	TECHNOLÓGIE	LOKALIZAČNÝCH	SYSTÉMOV

Wi-Fi
	 Wi-Fi	 je	 názov	 populárnej	 bezdrôtovej	 sieťovej	 technológie,	 ktorá	 funguje	 v	 rámci	RF	 pásma	 2,4	
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GHz	pre	 IEEE	802.11b,	 IEEE	802.11g,	 IEEE802.11n	 a	v	 5	GHz	pre	 IEEE	802.11a.	Vnútorné	prostredie,	
akým	je	univerzita,	alebo	budova	s	kanceláriami,	majú	už	takmer	všetky	nainštalované	distribuované	WiFi	
hot	spoty,	ktoré	poskytujú	pokrytie	celej	budovy.	Medzi	zariadenia,	ktoré	využívajú	technológiu	Wi-Fi,	patria	
napríklad	osobné	počítače,	smartfóny,	digitálne	fotoaparáty,	tablety	 [1, 2].	Náklady	na	nákup	infraštruktúry	a	
používateľských	zariadení	pre	Wi-Fi	môžu	byť	veľmi	nízke.	Pokrytie	Wi-Fi	je	veľmi	závislé	na	konštrukcii	
budovy,	priemerne	však	 	dosahovala	vzdialenosť	približne	100	m.	Nové	štandardy	a	 technológie	umožnili	
zvýšiť	pokrytie	na	približne	1	km.	Lokalizácia	Wi-Fi	zariadení	je	založená	na	RSS	(sile	prijatého	signálu)	[3,	4].	
Wi-Fi	pokrýva	širšie	oblasti	ako	Bluetooth	a	poskytuje	vyššiu	priepustnosť,	vďaka	čomu	je	používanie	Wi-Fi	
praktickejšie	[3].

Bluetooth
	 Bluetooth	 (IEEE	 802.15.1)	 je	 určený	 pre	 bezdrôtovú	 komunikáciu	 na	 krátku	 vzdialenosť	 medzi	
zariadeniami.	Bluetooth	na	komunikáciu	využíva	rádiové	vlny	s	frekvenciami	medzi	2,402	GHz	a	2,480	GHz.	
Vyznačuje	sa	cenovou	efektívnosťou,	nízkym	vysielacím	výkonom,	výdržou	batérie,	bezpečnou	a	efektívnou	
komunikáciou	a	dostupnými	riešeniami	[5, 6].	Nová	verzia	Bluetooth	s	názvom	„Bluetooth	Low	Energy“	(BLE)	
dokáže	pokryť	priestor	do	vzdialenosti	70–100	m	s	rýchlosťou	až	24	Mbps	a	vyššou	energetickou	účinnosťou	
[7].	Vzhľadom	na	to	nie	je	Bluetooth	vhodný	na	lokalizáciu	pre	veľkú	oblasť	 [8].	Môže	byť	použitý	na	ziste-
nie	polohy	používateľa	na	základe	meraní	RSS.	V	poslednej	dobe	sa	lokalizácia	založená	na	BLE	využíva	
v	smartfónoch	ako	iBeacons	(Apple)	a	Eddystone	(Google).	Smartfón	možno	použiť	na	lokalizáciu	v	rámci	
letísk,	železničných	staníc,	veľkých	trhov,	nákupných	centier	a	reštaurácií,	kde	je	mapa	oblasti	odoslaná	do	
smartfónu	a	následne	sa	vykoná	lokalizácia	pomocou	BLE	[7].

Ultrazvuk
	 Ultrazvuková	lokalizácia	je	vynikajúca	pri	krátkych	vzdialenostiach	kvôli	nízkej	spotrebe	energie	a	
lacným	komponentom	[9].	Na	druhej	strane	sa	môže	znižovať	presnosť	lokalizácie	pomocou	tejto	technológie	v	
dôsledku	viacnásobných	odrazov	z	povrchov	a	problémov	so	synchronizáciou	medzi	komunikujúcimi	uzlami	
[10,	11].	Ultrazvukové	lokalizačné	systémy	sú	však	náročné	na	výpočtový	výkon	z	dôvodu	použitia	komplex-
ných	algoritmov	spracovania	signálov.	Ak	sa	však	splnia	všetky	podmienky,	tak	presnosť	lokalizácie	môže	
dosiahnuť	pár	centimetrov.	Aby	boli	výsledky	presné,	 je	potrebné	umiestnenie	ultrazvukových	uzlov	určiť	
pred	lokalizáciou	[12].

Komunikácia	viditeľným	svetlom
	 VLC	 „visible	 light	 communication“	 alebo	 komunikácia	 viditeľným	 svetlom	 je	 technológia	 loka-
lizačného	systému,	ktorú	možno	použiť	na	miestach	citlivých	na	 rádiové	 frekvencie.	Ukázalo	 sa,	 že	VLC	
poskytuje	vyššiu	presnosť	v	porovnaní	so	systémami	Wi-Fi.	Vďaka	zlúčeniu	diód	vyžarujúcich	svetlo	(LED)	
sa	VLC	široko	používa	pri	lokalizácii.	LED	má	mnoho	výhod,	vrátane	dlhej	životnosti,	odolnosti	voči	vlh-
kosti,	nízkej	spotreby	energie	a	nízkych	prevádzkových	nákladov.	LED	môže	tiež	modulovať	signály	svetel-
ných	vĺn	pri	vysokej	rýchlosti	[13].		Lokalizáciu	pomocou	VLC	je	možné	vykonať	pomocou	systémov	na	báze	
fotodiód,	ktoré	zachytávajú	intenzitu	svetla	a	systémov	založených	na	obrazových	senzoroch,	ktoré	dokážu	
zachytiť	svetelné	impulzy	[14].	LED	aj	senzory	by	však	mali	byť	v	zornom	poli	pre	presnú	lokalizáciu.	Detekcia	
svetla	a	lokalizácia	vzdialenosti	(LiDAR)	poskytuje	informácie	o	obrysoch	okolitých	prekážok	a	tým	môžu	
tieto	systémy	poskytnúť	presnú	lokalizáciu	[15].

3.	METÓDY	LOKALIZÁCIE

	 Technológie	ako	Wi-Fi,	Bluetooth,	či	ultrazvuk	sú	vhodné	na	použitie	dvoch	metód	lokalizácie,	ktorými	
sú	triangulácia	a	trilaterácia,	zatiaľ	čo	VLC	je	možné	využiť	pri	ICP	algoritme.	Triangulácia	a	trilaterácia	na	
lokalizáciu	využíva	príncíp	výpočtu	pozície	pozorovateľa	vzhľadom	na	množinu	orientačných	bodov.	Iteračný	
najbližší	bod	(ICP)	sa	často	používa	na	rekonštrukciu	2D	alebo	3D	povrchov	z	rôznych	skenovaní,	lokalizáciu	
robotov	a	dosiahnutie	optimálnej	plánovanej	cesty.	

Triangulácia
	 Odhad	pozície	touto	metódou	je	známy	už	veľmi	dlho.	Uvedené	odhady	polohy,	alebo	vzdialenosti	
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od	viacerých	orientačných	bodov	s	vopred	známymi	polohami	umožňujú	zástupcovi	vypočítať	svoju	vlastnú	
pozíciu.	Najjednoduchší	a	najznámejší	prípad	je	ten,	ktorý	zároveň	pomenúva	túto	metódu.	Ako	princíp	použí-
va	 uhly,	 alebo	meranie	 vzdialenosti	 voči	 viacerým	orientačným	bodom.	Triangulácia	 rieši	 planárne	 úlohy	
polohovania,	teda	parametre	trojuholníka	vzhľadom	ku	kombinácii	strán	a	uhlov.	Aj	keď’	geometria	trojuhol-
níka	nie	je	jediná	možnosť	pre	použitie	orientačných	bodov,	je	to	azda	ten	najprirodzenejší	spôsob	[16].

Obr.	1.	Najjednoduchší	triangulačný	prípad	[17]

Obr.1.	-	Robot	na	neznámom	mieste	X	sníma	dva	orientačné	body	P1	a	P2	meraním	k	nim	príslušných	vzdialenosti	D1,	a	D2.	(To	
zodpovedá	prípadu,	kedy	majáky	v	známych	miestach	vydávajú	signál	a	robot	získa	vzdialenosť	na	základe	časového	oneskorenia,	
kedy	robot	signál	prijme.)	Robot	musí	ležať	na	priesečníku	kružnice	s	polomerom	d1,	so	stredom	v	P1	a	s	kružnicou	o	polomere	
d2	a	stredom	P2.	Bez	straty	všeobecnosti	môžeme	predpokladať,	že	pôvodný	orientačný	bod	je	P1	je	v	bode	(0,0)	a	P2	je	v	(a,	0).	
Písmeno	a	označuje	známu	vzdialenosť	orientačných	bodov	P1,	a	P2	[17].

ICP	algoritmus
	 ICP	algoritmus	je	metóda	porovnávania	skenov,	ktorá	pristupuje	k	SLAM	„Simultaneous	localization	
and	mapping“	problému	bez	použitia	príznaku,	každý	bod	senzorického	merania	môžeme	považovať	za	sa-
mostatný	príznak	a	potom	sa	tento	rozdiel	vytráca.	Základom	týchto	metód	je	nájdenie	optimálnej	transformá-
cie	medzi	niekoľkými	nasledujúcimi	senzorickými	meraniami,	prípadne	je	hľadaná	transformácia	napríklad	
medzi	mriežkou	 obsadenosti	 a	 novým	 senzorickým	meraním.	Optimálna	 transformácia	 je	 potom	 hľadaná	
vybranou	 optimalizačnou	metódou,	 väčšinou	 optimalizačným	 algoritmom	najmenších	 štvorcov	 [18].	Výho-
da	týchto	metód	je	zrejmá	a	jej	použitie	je	vhodné	v	komplikovaných	prostrediach	vzhľadom	na	množstvo	
prekážok,	ktoré	môžu	blokovať	signál	pre	predošlú	metódu.	Tvorba	primitívnej	bodovej	mapy	je	relatívne	
jednoduchá,	na	druhej	strane	sú	tieto	metódy	citlivé	na	počiatočné	podmienky.

4.	SIMULTÁNNA	LOKALIZÁCIA	A	MAPOVANIE	(SLAM)

	 SLAM	je	skratka	pre	Simultánnu	lokalizáciu	a	mapovanie.	V	mapovaní	je	problém	integrovať	informá-
cie,	ktoré	zhromažďujú	senzory	robota	do	danej	reprezentácie.	To	môže	byť	opísané	otázkou:	„Ako	vyzerá	
svet?”.	Centrálne	 aspekty	v	mapovaní	 sú	 reprezentácia	prostredia	 a	 interpretácia	dát	 senzorov.	Na	 rozdiel	
od	mapovania,	v	 lokalizácii	 je	problémom	odhad	pozície	 robota	vo	vzťahu	k	mape.	 Inými	 slovami,	 robot	
má	odpoveď	na	otázku:	„Kde	to	som?”.	Zvyčajne	sa	rozlišuje	medzi	pozíciou	sledovania,	keď	je	začiatočná	
pozícia	známa	a	globálnou	lokalizáciou,	v	ktorej	nebola	daná	žiadna	prioritná	vedomosť	o	štartovacej	pozícii.	
Simultánna	lokalizácia	a	mapovanie	je	preto	definované	ako	problém	vybudovania	mapy,	v	ktorej	v	rovnakom	
čase	prebieha	lokalizácia	robota	bez	použitia	tejto	mapy.	V	praxi	nemožno	tieto	dva	problémy	riešiť	nezávisle	
od	seba.	Predtým,	ako	robot	môže	odpovedať	na	otázku	„Ako	prostredie	vyzerá?“,	z	výsledkov	pozorovania	je	
potrebné	vedieť,	z	ktorého	prostredia	získané	pozorovania	pochádzajú.	Zároveň	je	ťažké	bez	mapy	odhadnúť	
aktuálnu	polohu	robota.	Preto	je	SLAM	často	prirovnávaný	k	problému:	„Čo	bolo	skôr?	Sliepka	alebo	vajce?“	
Dobrá	mapa	je	potrebná	pre	lokalizáciu,	zatiaľ	čo	presný	odhad	pozície	je	potrebný	na	vytvorenie	mapy.
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Obr. 2 Základný SLAM problém [19]

Obr.	2.	-	V	časovom	okamihu	k,	sú	nasledujúce	veličiny	definované	ako:	
•	xk	-	stavový	vektor,	ktorý	popisuje	umiestnenie	a	orientáciu	robota.
•	uk	-	kontrolný	vektor,	ktorý	aplikuje	v	čase	k-1	riadiť	vozidlo	na	stav	xk	v	čase	k.
•	mi	-	vektor,	ktorý	popisuje	umiestnenie	i-teho	orientačného	bodu,	ktorého	pravé	umiestnenie	predpokladá,	že	je	nemenné.
•	zik	-	pozorovanie	prevzaté	z	miesta	vozidla	i-teho	orientačného	bodu	v	čase	k.	Keď	existuje	viac	pozorovaní	orientačných	bodov								
											v	jednom	okamihu	alebo	keď	konkrétny	orientačný	bod	nie	je	relevantný	k	diskusii,	pozorovanie	bude	zapísané	iba	ako	zk.

5.	NÁVRH	A	REALIZÁCIA	PROTOTYPOVÉHO	RIEŠENIA

	 Pri	realizácii	prototypu	sme	použili	stavebnicu	dronu	kvadrokoptéry	HOLYBRO	X500	V2	obsahujúcu	
všetky	potrebné	komponenty	ako	konštrukcia,	motory,	vrtule,	atď.	Riadenie	letu	zabezpečuje	autopilot	Cube	
Orange	s	redundantným	IMU	systémom.	

Obr. 3. Kvadrokoptéra HOLYBRO X500 V2

Po	zostavení	dronu	a	nakonfigurovaní	autopilota	bolo	realizovaných	niekoľko	skúšobných	letov	pomocou	RC	
ovládača.	Ďalším	krokom	bola	lokalizácia	dronu,	ktorá	prebiehala	v	hale	určenej	na	výskum	a	vývoj	v	rámci	
projektu.	Po	rozmiestnení	dodaného	hardvéru	sa	prešlo	k	testom,	ktoré	dokázali,	že	z	použitých	technológií	
najpresnejšie	určenie	pozície	v	interiéri	dosahuje	ultrazvuková	technológia	od	Marvelmind	robotics.	
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Obr. 4. Príklad umiestnenia Marvelmind Super-Beacon [20]

Lokalizácia	Marvelmind	Super-Beaconmi	je	natoľko	presná,	že	po	pripojení	vyhodnocovacej	jednotky	k	auto-
pilotu	Cube	Orange	sa	vytvára	možnosť	ovládať	dron	s	presnosťou	na	niekoľko	centimetrov.	Keďže	beacony	
vytvárajú	interiérový	navigačný	systém	a	dron	ovláda	autopilot,	tak	je	po	zadaní	cieľových	súradníc	možný	
autonómny		presun	dronu	z	bodu	A	do	bodu	B.
	 Nevýhodou	tejto	metódy	lokalizácie	je	zložitá	príprava	priestoru,	v	ktorom	sa	bude	dron	pohybovať.	
Je	nevyhnutné		zabezpečiť	presné	polohy	beaconov,	v	priestone	sa	nesmú		vyskytovať	prekážky,	atď.	To	však	
nie	je	v	mnohých	prípadoch	možné	a	preto	sme	využili	kombináciu	technológií	–	lokalizáciu	a	mapovanie	
SLAM.	Tento	prístup	si	vyžaduje	vysoký	výpočtový	výkon	a	použitie	technológií	na	meranie	vzdialenosti.	
Preto	 sme	navrhli	 použitie	 vývojovej	 dosky	NVIDIA	 Jetson	Nano	Developer	Kit.	Tento	modul	 poskytuje	
vysoký	výpočtový	výkon	a	je	prispôsobený	pre	vývoj	AI.

Obr. 5. Jetson Nano Developer Kit

Nevyhnutou	súčasťou	SLAM	je	zhromažďovanie	dát	zo	senzorov	merajúcich	vzdialenosť	v	okolí	dronu,	aby	
bolo	možné	vytvorenie	mapy	a	lokalizácie	v	nej.	Nakoľko	sa	dron	pohybuje	v	trojrozmernom	priestore,	je	
vybavený	stereoskopickou	kamerou	ZED	2	pre	3D	skenovanie	priestoru	pred	dronom	a	pre	súvislé	skeno-
vanie	celého	okolia	pomocou	LiDAR-u	RPLIDAR	A3.	LiDAR	je	zapojený	k	vývojovej	doske,	na	ktorej	beží	
operačný	systém	LINUX	a	robotický	operačný	systém	ROS.	Systém	ROS	zabezpečuje	simultánnu	lokalizáciu	
a	mapovanie	za	pomoci	LiDAR-u.	Vývojová	doska	pomocou	sériového	rozhrania	komunikuje	s	autopilotom	
a	zasiela	mu	aktuálne	dáta	o	polohe.

Obr. 6. Príklad mapy zo skenovania LiDAR-om [21]
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SLAM	spracuje	dáta	z	LiDAR-u	a	po	vyhodnotení	začne	zobrazovať	mapu	s	lokalizáciou,	ktorú	je	možné	
overiť	aj	s	presnou	pozíciou	vďaka	Marvelmindu.	Momentálne	sa	pomocou	RC	ovládača	lieta	po	hale	a	testuje	
sa	funkčnosť	pred	pridaním	stereoskopickej	kamery,	ktorá	bude	predovšetkým	slúžiť	na	autonómnu	navigáciu.

ZÁVER

	 V	prvej	 časti	publikácie	boli	predstavené	 technológie	 -	Wi-Fi,	Bluetooth,	ultrazvuk	a	komunikácia	
viditeľným	 svetlom.	Tieto	 technológie	majú	 rôzne	využitie	 v	 oblastiach,	 akými	 sú	napríklad	prenos	dát	 a	
fungujú	v	rámci	výskumu	a	vývoja	prototypu	UAV	ako	lokalizačný	systém.	Lokalizačný	systém	využíva	na	
určenie	polohy	rôzne	metódy	a	techniky,	ako	napríklad	ICP	algoritmus	využívaný	pri	simultánnej	lokalizácií	
a	mapovaní	 (SLAM).	V	 druhej,	 vývojovej	 časti,	 bolo	 zrealizované	 zostavenie	 kvadrokoptéry	HOLYBRO	
X500	V2,	návrh	hardvéru	a	spustenie	simultánnej	lokalizácie	a	mapovania	pomocou	RPLIDAR	A3	v	prostredí	
operačného	systému	ROS.	Pre	zvýšenie	bezpečnosti	sme	navrhli	vlastnú	bezpečnostnú	klietku	vyrobenú	z	
karbónových	tyčí	pospájaných		na	mieru	namodelovanými	a	vytlačenými	spojkami	v	laboratóriu	prostredníct-
vom	3D	tlačiarne.
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In Digital Era 2023

international conference CORE delivers services for HEIs, researchers, funders and 
commercial partners, offering seamless access to research.

➔ AI Applications in Research Evaluation (e.g. citation type 
classification, bibliometrics, impact assessment)

➔ Automatic Expert Finder systems (e.g. for peer-review and 
grant applications)

➔ Deduplication, document classification, rapid systematic 
reviews

➔ Research graphs: entity extraction (affiliation, author, etc.)
➔ Research recommender systems and academic search

Research areas

● Innovation and trends analysis
● Plagiarism detection
● Fact checking 
● Finance 
● Health

Commercial Partners Institutional Members

Big Scientific Data and Text Analytics group : AI for open and responsible research

Providing 
seamless access 
to open research
 for humans and 

machines. 

Big Scientific Data and Text Analytics group : AI for open and responsible research

Dr. Petr Knoth : Senior Research Fellow in Text and Data Mining petr.knoth@open.ac.uk 

CORE is the world’s most used  
aggregator of Open Access papers, 
collating and enriching content from 
over 11,000 repositories.

● >20 Million monthly active users (MAU)
● 34 Million full-text research papers hosted by CORE.
● 260 Million metadata records

    Signatory of Principles of Open Scholarly Infrastructure (POSI)

What is CORE

to index open access research 
worldwide and deliver unrestricted 
access for all.

We are here to support you and to 
advance the Open Access / Open 
Research movement

a not-for-profit scholarly 
infrastructure dedicated to 
the open access mission, 
adopters of POSI 
principles. 

the world’s most used  
scholarly database of 
open access research 
papers with >20 million 
monthly active users

provide solutions for 
content management, 
discovery and scalable 
machine access to 
research. 

serve the global network 
of repositories and 
journals by increasing  
discoverability and reuse 
of open access content. 

CORE’s mission is

WE ARE WE ARE

WE WE
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Our services

Seamless access to 
open research  for 
humans and machines. 

Commercial Partners 

Academic members

Use cases 

●Innovation and trends analysis
●Plagiarism detection
●Fact checking 
●Research graphs
●Market prediction 
●Drug discovery 
●…

Why is CORE 
important?

Increase your contents’ discoverability and prevent its misuse
Search, Recommender, Discovery, PMC Linkout

Make your papers uniquely identifiable and resolvable with PIDs
OAI Resolver

Assess and contribute to Open Access compliance and FAIRness
Indexed by CORE badge

Make your content machine readable
CORE API, CORE Dataset, Repository Health Check

Become a CORE Member and benefit from lots more
Dashboard: Metadata validation and monitoring

monthly 
active users>20M
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● A network of data providers who are committed to the 
ongoing success of the Open Access movement

● We provide tools and benefits for our members 

● All CORE data providers are eligible to become CORE 
Starting Members free of charge

● Supporting and Sustaining Members:

○ help shape our development roadmap

○ support and sustain CORE

CORE Membership 

Three levels of CORE Membership

Starting Supporting Sustaining
FREE
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Why is CORE 
important?

Increase your contents’ discoverability and prevent its misuse
Search, Recommender, Discovery, PMC Linkout

Make your papers uniquely identifiable and resolvable with PIDs
OAI Resolver

Assess and contribute to Open Access compliance and FAIRness
Indexed by CORE badge

Make your content machine readable
CORE API, CORE Dataset, Repository Health Check

Become a CORE Member and benefit from lots more
Dashboard: Metadata validation and monitoring

monthly 
active users>20M

Our services

Seamless access to 
open research  for 
humans and machines. 

Commercial Partners 

Academic members

Use cases 

●Innovation and trends analysis
●Plagiarism detection
●Fact checking 
●Research graphs
●Market prediction 
●Drug discovery 
●…

OAI Identifiers: Decentralised Identifiers 
for Repository Records

Dr. Petr Knoth
CORE, Knowledge Media institute, The Open University

Acknowledgements: Herbert van de Sompel, Martin Klein

Drivers for PIDs adoption in repositories

● Open Access Policies: Plan S, REF2021 
OA Policy, UKRI OA Policy …
○ Policies typically ask for: “all repository 

outputs to have PIDs”
○ Deposits of research outputs into 

repositories (multiple authors can / should 
deposit) within a certain time limit (e.g. 
acceptance or publication)

“Why did the 
persistent identifier 
keep asking for a 
date with the URL?
Because it was 
determined to 
establish a 
long-lasting 
relationship!”
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What PIDs should be used to identify repository records? (Green 
OA)

General PID requirements

Requirements for repository identifiers:

1. Unique: the same identifier should not be used to identify another entity. 

2. Dereferenceable: it should be possible to resolve this identifier to the entity 
which it identifies. 

3. Persistent: for a given entity, the identifier should remain the same over 
its lifetime. 

What identifiers should be used to identify records in repositories? 
(Green OA) – 1/2

• Requirements for repository record identifiers:

1. Dereferencing to the repository: We need an identifier that will resolve 
(dereference) to the splash page of the resource in a given repository.

2. Identifier of the repository record rather than of the scholarly work: ability 
to identify metadata only and metadata with research outputs records. 

3. High adoption rate: needs to be widely adopted across the network of 
repositories so that all repository records could be uniquely identified. 

What identifiers should be used to identify records in repositories? 
(Green OA) – 2/2

• Desirable properties of repository identifiers:

1. Distributed control: it is desirable for the identifier to be minted at the level 
of each individual repository rather than by a central entity. 

2. Cost free: Minimum or no cost for minting them. 

3. Complement the DOI system: Ability to link repository records to entities 
identified by a DOI, e.g. full text, dataset. (especially for multi-author, 
multi-institution deposits)
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OAI identifier: The missing PID for repository records actually 
already exists … ☺☺

● Created by the Open Archives 
Initiative over 20 years ago, used as 
part of OAI-PMH

● Already universally adopted across 
repositories

● Decentralised
● Persistent: in repositories declaring 

persistent support for deletedRecords 
in OAI-PMH

● Free to mint

CORE

• Aware of deposits from 
across the global 
repositories network and 
their OAIs

• Ideally positioned to 
deliver an OAI resolver 
service

Over 200 million 
metadata records 

Nearly 25 million 
free to read full 

texts

Over 12,000 
data providers in 

147 countries

Example OAI identifiers 

● Example OAIs:
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Example OAI identifiers 

● Example OAIs:
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Activating OAI 
resolver 
mapping for 
your repository 
in CORE

Adoption of OAIs

OAI identifiers need more 
community recognition and 
awareness!
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Property OAIs

Unique

Dereferenceable to a repository

Persistent            (in repositories declaring ”persistent”
                 handling of deletedRecords)

Adoption rate Very high

Identification of records with and without 
objects (e.g. full texts, datasets)

Cost of minting Free of charge

Distributed control

How can we incorporate this in the UKRI OA policy?

Technical requirements for institutional and subject repositories:
To be considered compliant with UKRI’s open access requirements research articles made available via 
repositories are required to meet the following technical requirements:

○ PIDs for research outputs must be implemented according to international recognised standards, 
examples of international standards include DOI, URN or Handle

○ article-level metadata must be implemented according to a defined application profile that supports 
the UKRI Open Access Policy and if possible is available via a CC0 public domain dedication; this 
must include the persistent identifier to both the Author’s Accepted Manuscript and the Version of 
Record; the metadata standard must adhere to international best practice such as the RIOXX and 
OpenAIRE guidelines. 

○ machine-readable information on the open access status and the licence must be embedded in the 
metadata in a standard non-proprietary format.

○ common unique PIDs for research management information (for example identifiers for funders and 
/or organisations) are strongly encouraged; ORCID, the researcher identifier, must be supported.

○ the repository must be registered in the Directory of Open Access Repositories (OpenDOAR) and its 
metadata must be uniquely identifiable and accessible in accordance with the OAI-PMH 
specification. 

Contributions

1. OAI identifiers can be used as cost-free decentralised PIDs for repository 
records.

2. OAI identifiers deserve more community awareness. 
3. Delivered an OAI resolver as an important piece of open infrastructure to drive 

up the awareness of OAIs

Thank you!
Q&A
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Introducing CORE-GPT
CORE-GPT
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CORE-GPT 

CORE is the world’s largest collection of Open 
Access papers, collating and enriching content from 
over 11,000 data providers.

● >20 Million monthly active users
● 34 Million full-text research papers hosted by CORE.
● 260 Million metadata records

GPT large language models*

● Can comprehend context and generate 
human-like text

● Can infer meaning from large-scale data

*Other large language models are available

@JayAlammar

Introducing CORE-GPT
CORE-GPT
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Introducing CORE-GPT
CORE-GPT

CORE-GPT Results

CORE-GPT

CORE-GPT Results

CORE-GPT

● Can get confused (esp. when answers are 
ambiguous) mixing content from entirely 
semantically different uses of a concept 

● Can be made to argue your way producing 
biased text

● It can start inventing things / hallucinate …

Reflections / limitations … 
ChatGPT CORE-GPT

● Answers need to be anchored to 
research papers. 

● More honest about what it doesn’t know 
=> fewer hallucinations

● References make it easier to assess the 
trustworthiness of the answer.

● Powerful at synthesizing content and creating summaries
● Able to compare and contrast
● Can get confused (esp. when answers are ambiguous) mixing content 

from entirely semantically different areas / uses of a concept 
● Can be made to argue your way producing biased text
● Critical thinking and judgement needs to be exercised

BOTH
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CORE-GPT Roadmap  

CORE-GPT

Development Roadmap 

● Search (Q/A) 
○ Conversational Agent (ChatBot)

● API
● Recommender

● Development work
○ Offline model comparison / integration
○ Training new model on CORE data
○ Using structured full text (GROBID)

2023

● CORE provides a large corpus of 
open research papers which can be 
utilised to make GPT answer in an 
evidence-based manner using 
references.  

● Aiming to make CORE-GPT available 
from the CORE API. 

● Our group is very interested in 
working with others on research 
projects in the area of AI for open 
and responsible research

Take home … 

2023

THANK YOU
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THANK YOU
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Mapping of scientific outputs 
of Czech institutions in WoS

David Jiří Šlosar ILIDE 2023, Jasná 25th April 2023

Mapping of scientific outputs
of Czech institutions in WoS

David Jiří Šlosar
Library of the Czech Academy of Sciences, Charles University

slosar@lib.cas.cz

Innovative Library
In Digital Era 2023

international conference

Introduction
- Web of Science is the important tool for obtaining data on scientific 

production in Czech Republic.

- Part of information for evaluation and for CRIS (Current Research 
Information System) is drawn from WoS.

- Information should be extracted as widely and accurately as possible.

- This requires the proper way of retrieving data.

2

Available tools and data sources
- To obtain information about the production of a scientific institutions in 

WoS, it is possible to use:

- - UT WOS list from institutional CRIS (ASEP, OBD)

- - List of UT WOS from national CRIS (IS VaVaI - RIV)

- - Organization Enhanced Names

- - Affiliation Search Query (ASQ)

3
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Affiliation Search Query

4

Affiliation Search Query

5

• Institute AND Organization AND Nation

• Example: Inst Biophys, Czech Acad Sci, Czech Republic =>

• AD = (((Czech Acad Sci) SAME (Inst Biophys)) SAME Czech)

• Reality:

• AD = (((Akad Cesk* Repub* OR Akad CR OR Akad Ved OR AS CR OR AS CZ OR
ASCR OR ASCZ OR AV CR OR AVCR OR CAS OR AS Czech Rep* OR Acad Sci* 
OR ASC OR AV Ces* Rep* OR Ac Sci OR ACSR OR Czech Acad* OR Acad Czech 
Repub*) SAME (Inst Biophys OR Biofyz* Ustav OR Inst Birophys OR lnst
Biophys)) SAME Czech)

Affilation Search Query

7

• =A(NEBO(A(NEBO(JE.ČISLO(HLEDAT("Akad Cesk* 
Repub*";A2));JE.ČISLO(HLEDAT("Akad CR";A2));JE.ČISLO(HLEDAT("Akad 
Ved";A2));JE.ČISLO(HLEDAT("AS CR";A2));JE.ČISLO(HLEDAT("AS 
CZ";A2));JE.ČISLO(HLEDAT("ASCR";A2));JE.ČISLO(HLEDAT("ASCZ";A2));JE.ČISLO
(HLEDAT("AV 
CR";A2));JE.ČISLO(HLEDAT("AVCR";A2));JE.ČISLO(HLEDAT("CAS";A2));JE.ČISLO(
HLEDAT("AS Czech Rep*";A2));JE.ČISLO(HLEDAT("Acad
Sci*";A2));JE.ČISLO(HLEDAT("ASC";A2));JE.ČISLO(HLEDAT("AV Ces* 
Rep*";A2));JE.ČISLO(HLEDAT("Ac
Sci";A2));JE.ČISLO(HLEDAT("ACSR";A2));JE.ČISLO(HLEDAT("Czech 
acad*";A2));JE.ČISLO(HLEDAT("Acad Czech 
Repub*";A2)));NEBO(JE.ČISLO(HLEDAT("Inst
Biophys";A2));JE.ČISLO(HLEDAT("Biofyz* Ustav";A2))));A(JE.ČISLO(HLEDAT("Inst
Biophys";A2));JE.ČISLO(HLEDAT("Kralovopolska
135";A2)));A(JE.ČISLO(HLEDAT("lnst Biophys";A2));JE.ČISLO(HLEDAT("Acad Sci
Czech Republ";A2)));A(JE.ČISLO(HLEDAT("Czech Acad
Sci";A2));NEBO(JE.ČISLO(HLEDAT("Inst Biphys";A2));JE.ČISLO(HLEDAT("Inst
Birophys";A2)))));JE.ČISLO(HLEDAT("Czech";A2)))
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Affilation Search Query

6

• Institute of Physics of the Czech Academy of Sciences

• AD = (((Akad Cesk* Repub* OR Akad CR OR Akad Ved OR AS CR OR AS CZ OR
ASCR OR ASCZ OR AV CR OR AVCR OR CAS OR AS Czech Rep* OR Acad Sci* 
OR ASC OR AV Ces* Rep* OR Ac Sci OR ACSR OR Czech Acad* OR Acad Czech 
Repub*) SAME (Inst Phys OR Fyzik* Ust* OR FZU OR Phys Inst) NOT (Nucl OR
phys* Mat* OR Mat* phys* OR phys Met OR phys* Plasma* OR plasma* phys* 
OR Atmospher OR phys Chem OR Chem proc OR Heyrovsky OR Atomospher OR
Inst Atmospher OR Solar OR mech) OR Inst Phys SAME Slovance OR ELI 
Beamlines SAME Inst Phys OR IOP SAME ELI Beamlines OR Acad Sci Czech 
Republic SAME Slovance OR Czech Acad Sci SAME Slovance OR Fyzikalni Ustav 
AV CZR OR Dept Phys AVCR OR Acad Sci Czech Repub* SAME Dept Phys OR 
HiLASE Project SAME Inst Phys OR IP AS CR SAME Olomouc OR ((ASCR 
SAME IOP) SAME Hilase ctr) OR Czech AS SAME Inst Phys) SAME Czech)

Affilation Search Query

7

• =A(NEBO(A(NEBO(JE.ČISLO(HLEDAT("Akad Cesk* 
Repub*";A2));JE.ČISLO(HLEDAT("Akad CR";A2));JE.ČISLO(HLEDAT("Akad 
Ved";A2));JE.ČISLO(HLEDAT("AS CR";A2));JE.ČISLO(HLEDAT("AS 
CZ";A2));JE.ČISLO(HLEDAT("ASCR";A2));JE.ČISLO(HLEDAT("ASCZ";A2));JE.ČISLO
(HLEDAT("AV 
CR";A2));JE.ČISLO(HLEDAT("AVCR";A2));JE.ČISLO(HLEDAT("CAS";A2));JE.ČISLO(
HLEDAT("AS Czech Rep*";A2));JE.ČISLO(HLEDAT("Acad
Sci*";A2));JE.ČISLO(HLEDAT("ASC";A2));JE.ČISLO(HLEDAT("AV Ces* 
Rep*";A2));JE.ČISLO(HLEDAT("Ac
Sci";A2));JE.ČISLO(HLEDAT("ACSR";A2));JE.ČISLO(HLEDAT("Czech 
acad*";A2));JE.ČISLO(HLEDAT("Acad Czech 
Repub*";A2)));NEBO(JE.ČISLO(HLEDAT("Inst
Biophys";A2));JE.ČISLO(HLEDAT("Biofyz* Ustav";A2))));A(JE.ČISLO(HLEDAT("Inst
Biophys";A2));JE.ČISLO(HLEDAT("Kralovopolska
135";A2)));A(JE.ČISLO(HLEDAT("lnst Biophys";A2));JE.ČISLO(HLEDAT("Acad Sci
Czech Republ";A2)));A(JE.ČISLO(HLEDAT("Czech Acad
Sci";A2));NEBO(JE.ČISLO(HLEDAT("Inst Biphys";A2));JE.ČISLO(HLEDAT("Inst
Birophys";A2)))));JE.ČISLO(HLEDAT("Czech";A2)))
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Affiliation Search Query

8

• Made for almost all institutes of CAS and faculties of public Universities in Czech 
Republic (235).

• At faculty/institute level

• Final publication year 2014 - 2018

• Document type Article, Proceedings Paper, Review

• AND FPY = (2014 OR 2015 OR 2016 OR 2017 OR 2018) AND DT = (Article OR 
Proceedings Paper OR Review)

Framework

9

Results

10

• Czech Academy of Sciences: OEN available at
the level of institutes (51 included– 3 excluded), 
CRIS ASEP available.

• Charles University: No OEN available at the
faculty level (18 fac. Incl. – 2 excl.).

• University of Chemistry and Technology 
Prague: No CRIS available. No OEN available
at the faculty level. 5 Faculties.

Source Number of results
RIV 25692
ASEP 26830
OEN 27793
ASQ-RIV 28047
ASQ-ALL 28082

Source Number of results
RIV 19161
OBD 18159
ASQ-RIV 21749
ASQ-ALL 21786

Source Number of results
RIV 2345
ASQ-RIV 3368

Thank you for your attention
Name: Mgr. David Jiří Šlosar

Email: slosar@lib.cas.cz, davidjiri.slosar@ff.cuni.cz

11
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Reaxys is a unique chemistry database that contains extracted data and information about chemical 
compounds and their associated physicochemical properties, reaction and synthesis information, bio-
logical activity, commercial availability, use, extraction from natural products, as well as bibliographic 
data that can be browsed and displayed through a functional interface.

2023 marks 35 years of innovation, since 1989, when the first data was loaded into Beilstein.

Reaxys Content.

	 Reaxys	started	with	Beilstein	and	Gmelin	Handbooks	that	annotated	information	manually.	It	guaran-
tees	high	quality	of	data	extraction,	but	manual	extraction	is	slow,	poorly	scalable,	expensive,	with	time	it	
becomes	harder	and	harder	to	follow	the	burst	of	information.	Thus,	automated	content	extraction	is	the	only	
approach	 that	can	address	all	 these	challenges.	Using	 latest	 technologies,	Reaxys	 is	performing	automatic	
substance	excerption	from	text	and	images	in	patent	archives,	further	growing	an	unprecedented	amount	of	
extracted	experimental	physico-chemical	properties	of	chemical	substances.

Reaxys	has	the	largest	literature	coverage	in	the	field	of	chemical	and	related	sciences	(Life	Science)	with	
16,000	journals,	covering	ca	4000	publishers.	

In	addition,	it	offers	full	patent	coverage	from	105	patent	offices	in	170	patent	classes.	At	the	time	of	writing	
this	article	the	number	of	patents	exceeded	38	million	with	36	million	patents	added	since	2020.	It	provides	
accessible	IP	with	translation	of	non-English	language	abstracts	&	claims	and	supports	novelty	search	with	
substances	indexed	across	the	full	patent	body.

Reaxys
What´s new

Piotr Gołkiewicz
Elsevier

P.Golkiewicz@elsevier.com

Innovative Library
In Digital Era 2023

international conference
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Reaxys	offers	an	unprecedented	amount	of	extracted	experimental	physico-chemical	properties	of	chemical	
substances.	It	covers	chemistry	and	related	sciences:	organic	(incl.	synthetic	chemistry),	inorganic,	analytical,	
spectroscopy,	analytical	methods,	bio-chemistry,	pharmacy,	material	science,	natural	products,	environmental	
chemistry	and	more.

Reaxys Targets ad Bioactivities.

With	the	addition	of	the	Reaxys	Targets	and	Bioactivities	module	Reaxys	became	the	world’s	largest	database	
of	biological	 activity	of	 chemical	 substances	 (44M	measurement	points).	 It	 provides	 a	 comprehensive	 set	
of	bioactivity	 information	to	help	establish	known	structure-activity	relationships,	DMPK	and	ADME-Tox	
properties.	In	addition,	Reaxys	provides	a	graphical	bioactivity	visualisation	allowing	fast	and	efficient	view	
of	structures	and	their	bioactivity	values	against	various	targets.	Users	can	tailor	routes:	add	and	delete	reac-
tion	steps	and	branches.	They	also	have	better	route	selection,	with	view	of	commercial	substances	in	project	
page,	number	of	suppliers	and	speed	of	delivery.	

Reaxys Predictive Retrosynthesis.

The	Reaxys	Predictive	Retrosynthesis	module	is	designed	to	drive	time	savings	and	cost	control	in	synthetic	
chemistry	 projects.	 It	 provides	 fast	 predictions	 of	 synthesis	 routes	 to	 known	 and	 unknown	 small	 organic	
molecules.	The	module	combines	high-quality	reaction	data	from	Reaxys	with	state-of-the-art	AI	&	ML	tech-
nologies	from	our	partner	Pending.AI,	in	an	easy-to-use	interface.	Unique	to	the	Reaxys	Predictive	Retrosyn-
thesis	module,	routes	include	access	to	supporting	literature	references,	experimental	procedures,	commercial	
availability	of	starting	materials	and	much	more.

Reaxys Commercial Substances - Commercial suppliers of starting materials.

Reaxys	Commercial	Substances	provides	up-to-date	information	on	the	commercial	availability	and	prices	of	
commercial	substances	-	data	from	over	400	suppliers,	which	can	be	easily	found	thanks	to	the	clear	interface	
and	many	filters.

Two structure editors to choose from, MarvinJS and ChemDrawJS

Having	in	mind	the	ease-of-use	Reaxys	has	2	built	in	structure	editors	–	MarvinJS	and	ChemDrawJS.	Both	
editors	are	the	top	of	the	class	tools	to	draw	chemical	structures	and	substructures.

Direct access to substance information in Scopus.

Users	with	access	to	both	Scopus	and	Reaxys	benefit	from	Scopus	document	pages	enriched	with	Reaxys	data.	
With	a	single	click	user	can	move	from	Scopus	record	containing	a	chemical	structure	to	Reaxys,	where	he	or	
she	can	check	all	the	relevant	information	and	data	related	with	the	structure.

Enriched	abstract	content	with	excerpted	experimental	information	is	key	to	assess	relevance	and	quality	of	a	
research	document.	Visual	scan	of	chemical	information,	key	to	stay	up-to-date	on	the	recent	advancements	in	
a	chemistry	related	field	and	includes	additional	links	to	commercial	availability	and	synthesis	planning

Better coverage of CAS numbers.

In	partnership	with	CAS,	an	integrated	retrieval	service	provides	the	corresponding	Reaxys	substance	when	a	
CAS	RN	is	searched.	This	capability	is	now	available	via	Quick	Search	and	Query	builder.

Improved access to SDS.

New	 links	 to	Safety	Data	Sheets	 for	 commercial	 substances	provide	 access	 to	needed	 safety	 information.	



90

Reaxys	provides	the	option	to	filter	products	to	only	those	with	SDS	links,	for	fast	access	to	relevant	data.

In summary

In	summary	Reaxys	delivers:
•	 Improved	R&D	productivity	across	all	disciplines	of	chemistry	
•	 Empowers	confident	and	thorough	investigation	of	research	topics	
•	 Helps	users	to	find	answers	more	quickly	than	with	other	chemistry	research	solutions
•	 Enables	greater	discovery	from	a	broader	range	of	content
•	 Empowers	all	users,	regardless	of	research	experience
•	 Offers	additional	support	for	students	and	other	first-time	users
•	 Provides	continued	access	to	accurate	synthesis	pathways	with	integrated	links	to	public	and	propri-	
	 etary	databases	for	substance	availability
•	 Provides	availability	of	substance–target	affinity	data	and	comprehensive	pharmacokinetic,	efficacy,		
	 toxicity,	safety	and	metabolic	profiles
•	 Integrates	chemistry	research	workflow	with	other	Elsevier	products	including	Scopus	and	Science-	
	 Direct
•	 Provides	greater	support	for	your	chemical	patent	research
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www.mzk.cz

PERO OCR For Prints And Manuscripts 
And Other Machine Learning Activities At The Moravian Library In Brno 

PERO OCR for prints and manuscripts

Petr Žabička
Moravian Library In Brno

petr.zabicka@mzk.cz

Innovative Library
In Digital Era 2023

international conference
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Agenda

• Introduction to the Moravian Library
• Subject categorisation using machine learning 

techniques
• Pero OCR: enhancing access to historical 

documents
• Beyond PERO

Moravian Library And Its Portals
• Legal deposit research library (over 4M items)

• 100 years as a national institution
• Knihovny.cz portal

• VUFind based, integrates collections and services 
of over 80 libraries

• Digital library (271,000 documents, 66M pages)
• digitalniknihovna.cz

• Czech digital library
• czechdigitallibrary.cz

Subject Categorisation
• Knihovny.cz indexes over 17M bibliographic records

• older records without subject cataloguing ⇒ limited 
findability through filtering

• Machine assignment of 500 main subject categories
• OCLC Conspectus based
• trained on metadata and full-text
• works quite well with metadata only
• co-operation with 

Czech Digital Libraries 
• Kramerius digital library system (open source)

• over 40 installations (+ 2x Slovakia)
• java core, Angular front-end 
• Solr, open API, IIIF gateway 
• jpeg2000, MODS, METS import, common metadata 

recommendations
• OCR: ALTO, txt

• Kramerius registry: registr.digitalniknihovna.cz 
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PERO OCR
• Motivation: no OCR for manuscripts, historical printed 

documents or Czech fraktur
• Problems with OCR for scanned microfilms of newspapers
• Goal: Make the content of digitized documents searchable
• Project leader: Michal Hradiš (VUT)
• Duration: 2018 - 2022

Project partners:

● CORE OCR - pero-ocr python package https://github.com/DCGM/pero-ocr
○ Python, PyTorch   (running on both CPU/GPU)

● Web application for manual corrections - pero_ocr_web 
○ Hosted for free at pero-ocr.fit.vutbr.cz
○ Source codes https://github.com/DCGM/pero_ocr_web
○ Used by: University of Münster, VHÚ, FAU Erlangen, FIT VUT, Jednotlivci, French 

National Centre for Scientific Research, Moravian Library, Charles University, 
Masaryk Univerzity, Library of Academy of Sciences, …

● OCR API for large volume document processing
○ Hosted at https://pero-ocr.fit.vutbr.cz/api (free for testing)
○ Source codes https://github.com/DCGM/pero-ocr-api
○ Documentation https://app.swaggerhub.com/apis-docs/LachubCz/PERO-API/1.0.4 

● Project info - https://pero.fit.vutbr.cz/

PERO OCR

PERO OCR

Experiments: Image Improvement

eensklaps op de begunstigden

Neural network

PERO - OCR

Manual transcription

PERO: Full OCR pipeline with tools and applications

Textline 
detection Textline 

cropping and 
normalization

Visual OCR 
model

Language modelWeb application Roku 1906 se stal
předsedou spolku
přátel školy a podílel
se na financování a
výstavbě nové školní
budovy v Ratibořech
nad Pekárkou. Ze 
své funkce byl odvo-

Transcription style identifier

ALTO 
PAGE XML
plain text
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Detection of paragraphs and text lines is not that easy

Text line detection - Fully convolutional networks

Kodym, O. and Hradiš, M. Page Layout Analysis System for Unconstrained Historic Documents. International Conference on 
Document Analysis and Recognition (ICDAR), 2021.
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Kišš, M., Beneš, K., and Hradiš, M. AT-ST: Self-Training Adaptation Strategy for OCR. In: Lladós J., 
Lopresti D., Uchida S. (eds) Document Analysis and Recognition – ICDAR 2021. ICDAR 2021.

Users improve the OCR system

Human

Corrected 
transcriptions

Update OCR 
models

Apply OCR

Uncertain 
transcriptions

User data is used for 
training

Challenges
● Confused users
● Sloppy users
● Weird users
● Transcription styles
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Adapting to a specific document

Adapt Language 
Model

Collect 
high-confidence 

transcriptions

Adapt Visual 
Model

Collect 
high-confidence 

transcriptions

For transcription of a new script 
Starting with a general model
Mutual adaptation of models

Transcription styles - transcription vs. transliteration 

Transcription style selection

Manual 
Automatic based on lines already transcribed and corrected

Transcription 
styles
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Transcription style selection

Manual 
Automatic based on lines already transcribed and corrected

Transcription 
styles

Immediate transfer of transcription corrections

neü-resolvirten d. Herrn

Landes Haubtmann aller„OCR Network

Corrected line:
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Scans of microfilmed newspaper

Scans of microfilmed newspaper - fraktur

Contemporary handwriting

Kurrent Script (German)
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Contemporary handwriting

Kurrent Script (German)



102

Kurrent Script (Czech)

Manuscripts

Czech medieval manuscripts

Cyrillic
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Czech medieval manuscripts

Cyrillic
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Arabic

Beyond PERO
• Use AI to create structural metadata
• Optical music recognition for music search
• Enhance image search
• Enhance full-text search

Duration 2023 - 2027

Partnerships with large libraries and universities

Smart Digiline

Open Source tools for large object scanning by multi-view reconstruction

Photos, 3D reconstruction, color calibration, high resolution texture without shadows
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Beyond PERO
• Use AI to create structural metadata
• Optical music recognition for music search
• Enhance image search
• Enhance full-text search

Duration 2023 - 2027

Partnerships with large libraries and universities

Smart Digiline – Machine Learning For Digitization 
Of Printed Heritage
Development of a tool to replace manual metadata creation with AI
• Use of existing digital library data for training machine learning 

systems:
• division of a bound periodical volume into individual issues

• + publication dates, issue numbers
• detect page numbers, categorize page types

Partners:

Smart Digiline

Open Source tools for large object scanning by multi-view reconstruction

Photos, 3D reconstruction, color calibration, high resolution texture without shadows
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Orbis Pictus

Open images in digital libraries to the public

- Identify graphic elements contained in digitized documents
- Categorize them by type, add contextual information

Partners:

Orbis pictus - Image search

Query: ancient Rome feast

Results:

Orbis pictus - search people by face recognition

Query: prezident Masaryk

Results:

semANT – Semantic Document Exploration

Improve full-text search capabilities

• Search by word meaning
• Search by text parts, topics
• Improve text data analysis capabilities - topic evolution over time, 

relationships between topics, etc.

Partners:
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Orbis pictus - search people by face recognition

Query: prezident Masaryk

Results:

semANT – Semantic Document Exploration

Improve full-text search capabilities

• Search by word meaning
• Search by text parts, topics
• Improve text data analysis capabilities - topic evolution over time, 

relationships between topics, etc.

Partners:
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semANT – Semantic Document Exploration

Expected results:

• Automatic segmentation of documents into parts (encyclopedias, 
dictionaries, chronicles...)

• Automatic generation of text descriptions (headlines, keywords, 
important text parts)

• Finding and analyzing topics in documents
• User application for advanced search in digital library (extension of 

Kramerius)

semANT - Automatic translation, cross-language search

Im besonderen hat der Secundararzt:
1. die Kopfzettel, die Vormerkblätter und Ordinationszettel 
der Zugänge durchzusehen, die daraufetwa beigefügten 
Bemerkungen (zur Beobachtung, unterAufsicht, Arrestant 
u. dgl.) zu beachten, das hienach Erforderliche 
einzuleiten, die anamnestischen Momente zu
erheben und in das Vormerkblatt entweder selbst 
einzutragen oder die Eintragung zu überwachen;

In particular, the secondary physician:
1. To look through the header slips, the notice sheets and 
ordination slips of the arrivals, to observe any comments 
attached to them (on observation, under supervision, 
arrestant, etc.), to initiate what is necessary hereafter, to 
take the anamnestic moments
collect and either enter in the memorandum yourself or 
monitor the entry;

semANT - Intelligent search and content exploration

Query: challenges of Czech society and government between the two world wars

Results:

Find similar documents 
discussing: 

● struggle against 
Communism

● pre-war Fascist tendencies
● beginning of Czech national 

state
● Left and Right struggle
● early Czech legislation
● early Czech politics
● early Czech international 

relations

Topic-aware similarity search

semANT - Intelligent search and content exploration
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semANT - Intelligent search and content exploration

Query: challenges of Czech society and government between the two world wars

Results:

Find similar documents 
discussing: 

● struggle against 
Communism

● pre-war Fascist tendencies
● beginning of Czech national 

state
● Left and Right struggle
● early Czech legislation
● early Czech politics
● early Czech international 

relations

Topic-aware similarity search

semANT - Intelligent search and content exploration
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Query: Please, give me some examples, 
of liberation by the Red Army in villages.

System response: 

The liberation was often peaceful as the 
german army ran away. However, some 
villages experienced fighting of various 
intensity. For example in Václavov by 
Bruntál, a part of the German garison 
fortified themselves in a house, which 
was set on fire by the Red Army. 25 
soldiers died inside. Further, several 
civilians were shot by the liberators.  
[Reference to the source chronicle] …

semANT - Intelligent search and content exploration

semANT - Content tagging and discussions

Czech inhabitants of 
Germanized regions 

situation in pre-war border towns

Discussion: 
● [Franta Novák] The questions is who wrote this text, if he had his 

own agenda and if we can take this seriously.
● [Anežka Hrůzová] The chronicler was local teacher Pavel Trk, who 

previously worked at a German school and he does not express 
any sentiments against Germans in the rest of the chronicle.

semANT - Visualization of topics, relations, and dynamics

Working with results of automated topic discovery and topics tagged by users 

Topic summarization, topic relations and grouping, development of topics in time 
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semANT - Visualization of topics, relations, and dynamics

Working with results of automated topic discovery and topics tagged by users 

Topic summarization, topic relations and grouping, development of topics in time 

OmniOMR – optical music recognition using 
machine learning for digital libraries

Enable search within musical notation and using musical notation; 
i.e. automatically:
• Detect parts of pages containing musical notation and 

determine their type
• Extract musically semantic information (pitch, duration, order of 

tones) from the detected regions
• Index the results in the database and develop a user-friendly, 

flexible search in notation data.

Partners:
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OmniOMR – optical music recognition using 
machine learning for digital libraries

Our Goal

Improve the search capabilities of digital libraries

Thank you!

Petr Žabička, petr.zabicka@mzk.cz 

Michal Hradiš, ihradis@fit.vutbr.cz (PERO, Smart Digiline, Orbis Pictus, semANT)
Jan Hajič jr., hajicj@ufal.mff.cuni.cz (OmniOMR)

     bit.ly/peroilide23
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Thank you!

Petr Žabička, petr.zabicka@mzk.cz 

Michal Hradiš, ihradis@fit.vutbr.cz (PERO, Smart Digiline, Orbis Pictus, semANT)
Jan Hajič jr., hajicj@ufal.mff.cuni.cz (OmniOMR)

     bit.ly/peroilide23
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POST-PUBLICATION 
CURATION: 
CURATING WITHOUT AN 
INSTITUTIONAL REPOSITORY
Kevin Leonard - Evelien Dhollander

Post-publication curation
Curating without 

an institutional repository

Kevin Michael Leonard
University of Ghent

KevinMichael.Leonard@ugent.be

Innovative Library
In Digital Era 2023

international conference

A Tower of Books, A Bunker of Data?

A New Horizon of Research Outputs 

• Data and software as valued research outputs

• Systems for curation, sharing, and valorization 
of data still relatively young

• Some fields more advanced
• Others unprepared

• Emergence of new data support roles
• Make data FAIR
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Data Curation Requires Datasets
• Data curation: adding value to (meta)data for long-term preservation

• Imagined (ideal) workflow:
1. Researcher provides data to 

curator for curation
• Voluntary submission
• Automatic part of ingest in 

institutional repository
2. Curator makes changes and

recommendations
3. Data is put online for long-term

preservation

• Is that realistic for many institutions?

What Often Happens to Datasets, 
Really?

Scientist Curator

+
+

+
+

Proposed Workflow for Post-Publication 
Curation
1. Find datasets online

• Employ existing data linking architectures
• Use repository APIs

2. Produce (meta)data augmentation plan for discovered 
datasets
• Develop plan based on current best practices for FAIR metadata
• Recommend changes that maintain existing DOI networks

3. Provide researchers with an easily actionable curation plan

Step 1: Where Are The Datasets?

• Difficulties: 
• Datasets are broadly distributed
• Affiliation information is not located in a consistent location (or format!)
• Existing data linking systems (e.g., Scholix, DataCite) have limited 

coverage

• Solution:
• Use repository APIs to search for institutional 

datasets
• Search outside of the <creator><affiliation> 

field
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Repository Search Code

• Python code to search for institutional records
• searchQuery can include multiple items

• Universiteit Gent
• UGent
• Ghent University
• 00cv9y106 (ROR id)

• Saves DOIs of all datasets to csv
• Can use OAI-PMH to extract more metadata information

• Focused on several popular repositories, easily extended
• Zenodo, OSF, Dryad, Figshare, PANGAEA

https://github.com/UGent-Data-
Stewards/DatasetRepositorySearch

Step 2: What To Do With What You’ve 
Found
• Repositories often allow metadata fields to be edited 

• WITHOUT triggering the creation of a new version (and therefore a new DOI)

• Editable fields vary by repository:

STRI
CT

LENIEN
T

• Editing any 
metadata fields 
creates a new 
version

• Most fields can be 
edited

• Title, authors, 
abstract

Develop Recommendation Plan

• Is the title clear?
• Are keywords provided?
• Are there links to related publications?
• Do the authors have linked ORCIDs or affiliations?
• Is there sufficient documentation in a README?

• Can this information be provided in <description 
descriptionType=“Abstract”>?

Step 3: Communicating the 
Recommendations
• Implementation relies on participation of the researcher

• Curation plan must be easily actionable with clearly articulated benefits

• Reduce burden on researcher to interpret instructions

Metadata Field Current Value Recommended 
Changes Rationale

Title

Abstract

…
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Example Outputs

• Currently, the code harvests >2000 total records

• Frequently encountered issues:
• Datasets not linked to publications
• No direct contact information provided
• Missing keywords

Source Number of Records 
Found

Dryad 209

Figshare 447

OSF 236

Pangaea 724

Zenodo 710

Conclusions: Curation after Publication

• Relatively simple method to provide value to published datasets

• Benefits even if author declines to make recommended edits:
• Helps institution find their research outputs
• Provides researchers with FAIRness recommendations that they can 

implement for future datasets
• Communicates the existence (and utility!) of data support staff

More information?
Contact us:

Kevin Leonard
kevinmichael.leonard@ugent.be

Evelien Dhollander
evelien.dhollander@ugent.be
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international conference DL4DH project – basic 
information

 DL4DH – development of tools for effective utilization and 
mining of data from digital libraries to reinforce digital 
humanities research

 Research project funded by the program of the Ministry of Culture of 
the Czech Republic NAKI 2020-2022

 13.5 million CZK (0,45 million EUR)

 Cooperation between Library of the Czech Academy of Sciences, 
National Library of the Czech Republic and Moravian Library in Brno

 The aim of the project is to enable data mining of the content from 
digital libraries operated in the Kramerius system for humanities-
oriented research

CZ digital libraries landscape

 More than 40 digital libraries are operated in Kramerius system

 700 000 digital documents

 More than 160 million pages

 Strong standardization

 Czech Digital Library – the national aggregator

 3 libraries are members of LINDAT/CLARIAH-CZ – national
infrastructure connected to DARIAH, CLARIN and EHRI (part 
of ERIC - European Research Infrastructure Consortium)
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CZ digital libraries interface

 Enables searching
 Enables browsing
 Enables reading
 Enables downloading individual publications
 Supports METS ALTO for fultext
 Open API
 …
 No batch export
 No recognized entities in text 
 Limited metadata and OCR
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DL4DH – main outputs

 DL4DH feeder - interface for data mining from digital libraries 
operated in the Kramerius system

 TEI converter - conversion and export of data and metadata 
from the Kramerius system to TEI format

 Methodology of data preparation from digital libraries for 
digital humanities research

 Use case - example of use of data from digital libraries in field 
of religionistics

DL4DH - team

 Libraries – National Lib., Moravian Lib., Cz. Acad. of Sci. Lib.

 Researchers
- Linguistics
- Religious studies
- Archeology
- Librarianship
- Philosophy
- Informatics / Computer science
- …
- Digital Humanities

DL4DH – basic architecture

 The main output of the developed solution is the DL4DH Feeder 
software operated as a web service which is intended for direct use 
by scientists.

 Kramerius+ database serves to store metadata and enriched text 
data that cannot be retrieved from Kramerius digital library.

 The solution includes possibility of connecting the DL4DH Feeder 
web service and the Kramerius+ system with external databases 
and tools for purpose of the enrichment of metadata and text data 
or in the visualization of data extracted from the Kramerius system.

 TEI Converter will allow you to export data from the Kramerius 
system and the Kramerius+ database in TEI format
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DL4DH – diagram

DL4DH Kramerius+ database

 The Kramerius+ extension module / database serves to store enriched text 
data and metadata, in addition to content stored in the Kramerius system 
(for example, lemmatization and automatically recognized entities in full texts, 
records from library systems, links to authorities and bibliographic records, 
etc. ).

 Kramerius + stores selected data from archival packages which are not in 
Kramerius system

 This data enables advanced search and filtering of digital documents or 
export of enriched content for further use.

 Kramerius + is an external module of the Kramerius systém has its own API 
and communicate with both the Kramerius system and the DL4DH Feeder.

External tools for enrichment
UDPipe and NameTag

UDPipe 2
http://lindat.mff.cuni.cz/services/udpipe/
lemmatization and morfology analysis (multilingual)
position tags and universal dependencies
web user interface + REST API, CC BY-NC-SA license 

NameTag 2
http://lindat.mff.cuni.cz/services/nametag/
entity recognition (multilingual)
web user interface + REST API, CC BY-NC-SA license 
TEI elements covertor 
(https://github.com/LIBCAS/DL4DH/issues/19#issuecomment-848394546)

DL4DH Feeder 

 User management and authentication via Shibboleth
 Searching in recognized entities (persons, geographical names, etc.)
 Information on data quality and enrichment, or on the quality of individual 

versions
 Export formats: TEI, TSV, CSV, JSON, plain text, PAGE, ALTO + RAW 

export (data in original form)
 Exporting text and image data
 Displaying list of publications in tabular form
 Visualizing results of searching in chart
 Parallel view of 2 publications
 History of queries and list of performed exports
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DL4DH Feeder

DL4DH Feeder

DL4DH Feeder

DL4DH Feeder
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DL4DH Feeder

DL4DH Feeder

DL4DH Feeder
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DL4DH – links

 DL4DH Feeder at the National Library https://feeder.nkp.cz/

 DL4DH Repository on Github https://github.com/LIBCAS/DL4DH

 DL4DH Methodology https://hdl.handle.net/11104/0335692

 DL4DH Conference https://www.lib.cas.cz/akce/odborne/konference-
dl4dh-digital-libraries-for-digital-humanities/

 DL4DH Use case: Biblical Citations in the Press during the First 
Republic https://dl4dh.nkp.cz/

Thank you for attention!

Martin Lhoták
lhotak@knav.cz
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US Academic Libraries and 
Challenges to Fair Use
Heather Briston, JD, MSI Uni. of California, San Diego
Director, Scholarship Tools and Methods Program

US Academic Libraries and
Challenges to Fair Use

Heather Briston
University of California San Diego Library

hbriston@ucsd.edu

Innovative Library
In Digital Era 2023

international conference
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US Copyright Law and Fair Use?

United States Copyright Law - Title 17

● Constitutional foundation

● Article 1, Section 8 

● Title 17 - last major overhaul 1976 (1978)

● Regularly amended 

● Berne Convention 1989
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United States Copyright Law - Title 17

● Constitutional foundation

● Article 1, Section 8 

● Title 17 - last major overhaul 1976 (1978)

● Regularly amended 

● Berne Convention 1989

Fair Use - Title 17, Section 107

1. The purpose of the use (educational, for-profit)

2. The nature of the work (factual, creative)

3. Amount of the work being used

4. Potential impact of use on the market for original

Recent Challenges
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Andy Warhol Foundation for the Visual Arts, Inc. v. Goldsmith (Docket 21–869)

What is the proper test 
for whether a work is 
“transformative” under 
the first factor of the 
Copyright Act’s fair use 
doctrine?

Hachette Book Group v. Internet Archive

● Issue
● Controlled digital lending -

National Emergency Library
● Fair use argument from IA

● Found not to be a fair use
● Lower court decision - (SDNY)

Photo by Skitterphoto

Generative Artificial Intelligence
● Copyright and human authorship 

● Burrow-Giles v. Sarony -
copyright protection for 
photography

● Naruto v. David John Slater

● Copyright Office - Zarya of the Dawn
● Midjourney
● Compilation / Rights in text

● Unanswered questions
● Training data

Public domain

Public domain

Fair Use and Academic Libraries
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Students, Faculty and Researchers

★ Changing instructional output - contextualizing resources within argument 
and exposition, e.g. digital exhibits, online portfolios. Scholarly output of 
students

■ Publishing literacy - copyright, ethics

■ Not enough time to do a proper job - connection needs to be made 
between attainment of a level of literacy and successful completion of 
project. 

■ Most take down notices are for old student digital projects.

Digital Collections, Exhibits and Digital Humanities

Code of Best Practices in Fair Use for Academic and Research Libraries, 
Association of Research Libraries
Code of Best Practices in Fair Use for the Visual Arts, College Art 
Association
Statement of Best Practices in Fair Use for Orphan Works for Libraries, 
Archives, and other Memory Institutions, Center for Social Media and 
Social Impact
Fair Use & Libraries | Fact Check - Can Librarians Exceed the 1976 
Copyright Act?, Center for Media & Social Impact
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Available responses for higher education
● Education - faculty, students, researchers

It takes a village . . .

● Waiting and hoping?

● No flailing and hand waving

● Never forget Section 108 and other exceptions - balancing mission 
with the law. 

● Others?
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