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LANDRS: Goals

Problem: Complex and painful 
drone data pipeline costs 
significant data value

Goal: Allow users to capture the 
lost value by providing standards 
based APIs for building drone 
data wrangling tools. 

[Taking some steps towards enabling FAIR Drone Data]



FAIR Data



The problem with “standards”

https://xkcd.com/927/

https://xkcd.com/927/


One “Ontology” to Rule Them All?

http://www.semantic-web-journal.net/system/files/swj2307.pdf

http://www.semantic-web-journal.net/system/files/swj2307.pdf


Levels of Abstraction in Ontology Design



If We Want Interoperability



Modularity and Formalism

https://www.w3.org/TR/vocab-ssn/

https://www.w3.org/TR/vocab-ssn/


Five Stars of Linked Vocabularies



Five Stars of Linked Vocabulary Use



FAIR Vocabularies and Ontologies?

https://arxiv.org/abs/2003.13084

https://arxiv.org/abs/2003.13084


W3C-OGC SOSA



W3C DCAT-2

https://www.w3.org/TR/vocab-dcat-2/

https://www.w3.org/TR/vocab-dcat-2/


Prov-O

https://www.w3.org/TR/prov-o/

https://www.w3.org/TR/prov-o/


W3C OWL-Time

https://www.w3.org/TR/vocab-owl-time-agg/

https://www.w3.org/TR/vocab-owl-time-agg/


Science on schema.org

https://github.com/esiPFed/science-on-schema.org

https://github.com/esiPFed/science-on-schema.org


DINGO: Projects and Grants

https://dcodings.github.io/DINGO/

https://dcodings.github.io/DINGO/


DINGO: Projects and Grants

https://dcodings.github.io/DINGO/

https://dcodings.github.io/DINGO/


TERN Ontology



Tern SOSA/SSN Alignments



Data Capture Plan and Prov



Data Source



Minimum Information Model



Ontology Pattern Based Approach

https://www.michellecheatham.com/files/linked-ocean-data.pdf

https://www.michellecheatham.com/files/linked-ocean-data.pdf


Event ODP to Bridge the “Gap”

https://www.michellecheatham.com/files/linked-ocean-data.pdf

https://www.michellecheatham.com/files/linked-ocean-data.pdf


“So, this is ‘great’ Chuck, but this all seems really 
complicated and I just want to know where to 
populate my data”

How Do We Build Applications?



Shapes Constraint Language

https://www.w3.org/TR/shacl/

Application or Use 
Case ‘View’

https://www.w3.org/TR/shacl/


Automatic Form Generation from SHACL

http://datashapes.org/forms.html

We can also use 
SHACL to generate 
human centric data 
entry and 
Schema.org markup 
for dataset landing 
pages facilitating 
code reuse

http://datashapes.org/forms.html


Application Semantics

We want to be explicit to the agent the semantics of 
a “LANDRs Application”, akin to a “View” in the 
model, view, controller pattern (MVC), vs the broader 
semantics and the semantics provided by a mid and 
upper level ontology. 



VueJS form generated from LANDRS Shape

We want to be able “reuse” 
technologies not just for the 
semantic layer, but for the 
application layer. Start to 
combined web application 
development stacks with 
semantics. We should be able 
to use SPARQL and other 
REST endpoints to generate 
the “Page View” and page 
embedded schema.org markup 
for “findability” in FAIR.



Continuous Integration



Continuous Integration



pySHACL

https://github.com/RDFLib/pySHACL

https://github.com/RDFLib/pySHACL


For Instance Ontologies Should Have a Title



Create a Shape



“Write” Turtle that passes



Automate with Github Actions



Linked Data and Web APIs

https://www.researchgate.net/publication/329037925_Integration_of_Web_APIs_an
d_Linked_Data_using_SPARQL_Micro-Services_Application_to_Biodiversity_Use_
Cases

Provide Bridge to 
non-Semantic web 
interfaces and still 
provide the power of 
RDF, OWL and 
SPARQL to more 
“Rich” Linked-Data 
Based Applications

https://www.researchgate.net/publication/329037925_Integration_of_Web_APIs_and_Linked_Data_using_SPARQL_Micro-Services_Application_to_Biodiversity_Use_Cases
https://www.researchgate.net/publication/329037925_Integration_of_Web_APIs_and_Linked_Data_using_SPARQL_Micro-Services_Application_to_Biodiversity_Use_Cases
https://www.researchgate.net/publication/329037925_Integration_of_Web_APIs_and_Linked_Data_using_SPARQL_Micro-Services_Application_to_Biodiversity_Use_Cases


SPARQL as an API interface

Key: Not everything “belongs” in the RDF graph. Here the semantics of a 
“Photo” are contained in a SPARQL Micro-Service but the Photo itself is 
de-referenced through an API.



APIs “Wrap” Sparql

https://ld.landrs.org/sparql/

https://ld.landrs.org/sparql/


Schema.org-DCAT2 WebAPI

https://webapi-discovery.github.io/rfcs/rfc0001.html

Defines 
semantics to 
query using 
SPARQL 
endpoint

https://webapi-discovery.github.io/rfcs/rfc0001.html


WebAPI Schema



Hydra, OpenAPI to bridge to non-RDF data resources
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