
 
 

Organization: Smithsonian Libraries and Archives 

Primary mentor: Richard Naples, Data Manager, Smithsonian Libraries 

Project Title 
Enhancing the Museum Data Ecosystem through 
Linking Research Publications to Museum Systems 

Description 

Smithsonian Research Online tracks the research output of the Smithsonian’s 19 
museums, 9 research centers, and the National Zoo. As a museum complex that 
also produces scientific research, there is much potential for exploration of how we 
create linkages between the specimens we collect and the research produced by 
the study of those specimens, and to investigate relevant ways of tracking the 
impact of this. 

Problems/ 

Research 
Questions 

We wish to identify patterns in Smithsonian research publication data with regard 
to several potential elements including museum specimens, taxonomic names, 
names of languages and peoples studied by anthropologists, persons and/or 
localities, and potentially, latitude and longitude mentioned. This information could 
inform several research questions including those around the history of the 
Institution. At the very least, the identification of specimens named in publications 
would provide collections information systems with a link to mentions in the 
published literature. These links between museum collections objects and 
publications would be very valuable to museum staff for a variety of purposes and 
would include the potential to relate this to taxonomic information (such as 
identifying first mentions new species, taxonomic revisions, etc.) . While citation 
indexes and bibliographies have a solid ore set of metadata, publishers and indexes 
have no structured way to capture what specimens might be mentioned within the 
literature. This leaves us to rely on text mining to generate this association. 

First, the fellowship will be to explore the literature and how authors make 



reference to specimens, with special attention to taxonomic nomenclature and 
identification of new species. Next, exploration of methods to text mine 
publications for these key concepts to produce data for monitoring and analysis. 
Finally, develop a sustainable way to associate those publications to the specific 
specimens and species in order to generate linkages between these data silos as 
the incumbent sees fit. This could be in the form of a distinct dataset or knowledge 
graph, such as a local Wikibase. 

Techniques 
Possible techniques include data mining, mining full text, generating linked data for 
Wikibase or Wikidata, or techniques yet to be determined. 

Tools/ 

Languages used 
Linked Data, OpenRefine, R or Python, Wikidata, SQL 

Data 

Description: Sample set of Smithsonian-authored pdf publications, recent and 
historic, representing multiple domains, that may contain reference within full text 
to specimens, for example: “The first was observed near a steeply dipping cliff 
(USNM 1607331).” contained in (doi:10.3800/pbr.15.296) refers to invertebrate 
zoology collection item USNM 1607331 and not botany collection item USNM 
1607331. 

Data Type: PDFs 

Data Size: < 10 GB  

Sample PDFs can be found here. 



Outcome 

Outcomes may include: 

• Report on the relationship between publications and specimens given the 
current state of global identifier infrastructure. 

• Method/software for creating linkages between publication data in the 
Smithsonian Libraries and Archives and persistent identifiers for specimens 
in Smithsonian collections. 

• Work with content in Biodiversity Heritage Library to expand the reach of 
these linkages. 

• Analysis and best practices for further developing this infrastructure. 

Milestone 
Timeline 

• Process dataset of pdf files to prepare for implementing information 
extraction techniques for specimen IDs, species data, and/or other key 
terms. 

• Run prediction experiment to assign extractions (IDs, terms, etc.) to a field 
of knowledge, for disambiguation purposes. 

• Scope storage options in order to make associations openly available to data 
managers, possibly something like a wikibase or Wikidata. 

• Scope expanding the application of tools to the Biodiversity Heritage 
Library, and to include other museum collections information systems. 

References 

https://research.si.edu/ 
(https://repository.si.edu/ and https://profiles.si.edu/ as well) 

https://www.si.edu/openaccess/devtools 

  

 
 
 
 
 
 
 
 


