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Funded by the European Commission under its Fifth 
Framework Programme  
 
To develop and implement technical standards or rules 
of best practice for specimen databases, particularly 
with regard to digital imaging. 
 
 



Chania, Crete in January 2005 



How can the incidence of duplicate 
collections in herbaria be leveraged to 
improve the rate of data acquisition? 
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Question:  
If significant resources were applied to 

completely digitizing ten selected 
major herbaria, what would be the 

incidence of duplication with any other 
herbarium. 

 
 



 
What factor or factors can be  
used to predict the degree of  

overlap in collectors across herbaria. 



 
 
 
 

• List of collectors in ten major herbaria 
• List of collectors in all herbaria 
• Size 
• Geographic Specialties 
• Collections Scope 

• Local 
• Regional  
• National 
• International  
• International over 1.5 M specimens 
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SGR - Scatter Gather Reconcile  
discovers and facilitates the re-use of  
computerized information from duplicate  
specimens.  SGR completes the circle of  
enterprise-level integration by enabling  
write-back from GBIF to Specify databases. 



Download data from GBIF for comparison 
 
Create comparison dataset of minimal 
records containing collector name, 
collector number, taxon, date, locality 
 
Run SGR Analysis and receive suggested 
matches 

 





Benefits: 
Validation 
Augmentation 

 
Considerations: 
Time to process SGR vs. direct data entry 
Accuracy of suggestions and unmatched data 



Likelihood of Duplication  
 
Rate of Data Acquisition 
 
Complementarity 











Leiden Data-Hack 
• Background on the problem (it’s one we all 

share) 

• Pre-existing toolkit 

• Activities in the data-hack week 

• (Aside – links that already exist in data) 

• Conclusion & where next 



Shared problem 

• We (collections-based systematic research 
organisations) recognise the same entities 

• (Especially in botany and mycology) we have: 

- Lots of data digitally available 

- Culture of referencing authoritative sources (e.g. 
IPNI / IF) 

- Culture of sharing physical collection objects 
(specimen duplicates) 

 

 



Tackling the problem 

• To make the most of these resources we need 
to make links between them. 

• Ambitious data integration projects like 
“World Flora Online” 



Data linking tool 

• Technology: Java, Spring framework, Lucene 

• Rules based 

• Armed with a tabular dataset, you: 

– Define zero or more transformers for each field 

– Define how fields must match 

– This is a match configuration. 

 



Examples of transformers 
• Epithet 

mediterraneum → mediterranea 

• NormaliseDiacrits 
Déségl. → Desegl. 

• CleanedPubAuthors 
(L.) A.Gray in Hook.f. → A.Gray 

• SurnameExtracter 
 (A.Gray) A.Heller → (Gray) Heller 

• PageExtractor 
 37(4): 412 (1977) → 412 



Examples of matchers 

• Exact 

 “Poa” = “Poa” 

• CommonTokens – how many tokens shared btw the two inputs 

e.g. CapitalLetters 
in Beitr. Aethiop. → B A 
Beitr. Fl. Aethiop. → B F A = 0.67 ratio 

• Number: 1 = 1 

• Levenshtein edit distance:  

 Plectranthus → Piectanthus (LD1) 



Using the matcher 

• A configured match can run against any tabular 
dataset. 

 

• Accessible as:  

- JSON web service 

- Google Refine reconciliation service (work in 
progress) 

 

• Transformers can be dropped into Google Refine 

 

 



In the data-hack week… 

• Worked with the pre-existing toolkit 

• Assessed herbaria for duplicates 

• Assessed specimens cited in Pensoft journals 
to link them into digital specimens from 
herbarium catalogues.  

 

• The work made it obvious that the toolkit 
would be of use  



 





Since the data-hack week… 

• Further used the toolkit in the assembly of a 
proof of concept “World Flora Online” 

• We plan to open-source it to allow data 
custodians to “self serve” in linking their data. 

 

• Longer term we could connect a lot of 
content, and share digitisation / 
standardisation effort as a result of this 
linking.  
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