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Abstract

Predictability is one of the core requirements for creating machine actionable data. The

better predictable the data, the more generic the service acting on the data can be. The

more generic the service, the easier we can exchange ideas, collaborate on initiatives

and  leverage  machines  to  do  the  work.  It  is  essential  for  implementing  the  FAIR

Principles (Findable, Accessible, Interoperable, Reproducible), as it provides the “I” for

Interoperability  (Jacobsen  et  al.  2020).  The  FAIR  principles  emphasise  machine

actionability because the amount of data generated is far too large for humans to handle. 

While  Biodiversity Information  Standards (TDWG) standards have  massively improved

the standardisation of biodiversity data, there is still room for improvement. Within the Dis

tributed System of Scientific Collections (DiSSCo), we aim to harmonise all scientific data

derived  from European  specimen  collections,  including  geological  specimens, into  a

single  data  specification.  We  call  this  data  specification  the  open  Digital  Specimen

(openDS). It  is  being  built  on  top  of existing  and  developing  biodiversity  information

standards such as Darwin Core (DwC), Minimal Information Digital Specimen (MIDS), La

timer  Core,  Access  to  Biological  Collection  Data  (ABCD)  Schema,  Extension  for

Geosciences (EFG) and also on the new Global Biodiversity Information Facility (GBIF)

Unified  Model.  In  openDS  we  leverage  the  existing  standards within  the  TDWG

community but combine these with stricter constraints and controlled vocabularies, with

the aim to improve the FAIRness of the data. This will  not only make the data easier to

use, but will also increase its quality and machine actionability.

As the first step towards this the harmonisation of terms, we make sure that similar values

use  the  same  term  in  a  standard  as  key.  This  enables  the next  step  in which

we harmonise  the  values. We  can  transform  free-text  values  into  standardised  or

controlled vocabularies. For example: instead of using the names J. Doe, John Doe and

J. Doe sr. for a collector, we aim to standardise these to J. Doe, with a person identifier

that connects this name with more information about the collector.
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Biodiversity information standards such as DwC were developed to lower the bar for data

sharing. The downside of including minimal restraints and flexibility is that they provide

room for ambiguity, leading to multiple ways of interpretation. This limits interoperability

and hampers machine actionability. In DiSSCo, data will come from different sources that

use  different biodiversity  information  standards. To  cover  this, we  need  to  harmonise

terms  between  these  standards.  To  complicate  things  further,  different  serialisation

methods are used for data exchange. Darwin Core Archives (DwC-A; GBIF 2021) use

Comma-separated  values  (CSV)  files. ABCD(EFG)  exposed  through  Biological

Collection  Access  Service  (BioCASe) uses  XML. And  most  custom  formats  use

JavaScript Object Notation (JSON).

In  this  lightning  talk,  we  will  dive  into  DiSSCo’s  technical  implementation  of  the

harmonisation  process.  DiSSCo  currently  supports  two  biodiversity  information

standards, DwC and ABCD(EFG), and maps the data to our openDS specification on a

record-by-record basis. We will  highlight some of the more problematic mappings, but

also show how a harmonised model  massively simplifies generic actions, such as the

calculation of MIDS levels, which provide information about digitisation completeness of

a specimen. We will conclude by having a quick look at the next steps and hope to start a

discussion about controlled vocabularies. 

The development of high quality, standardised data based on a strict specification with

controlled  vocabularies, rooted  in  community  accepted  standards,  can  have  a  huge

impact on biodiversity research and is an essential step towards scaling up research with

computational support.
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