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LANDRS: Goals EIRoTaE A

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

Linked-data
Goal: Allow users to capture API for
the lost value by providing Networked
standards based APIs for DRone$S

building drone data wrangling
tools.

[Taking some steps towards enabling FAIR Drone Data]

landrs.org




Our current world EIRoTRE D

NSF GRANT REPORT WHERE DATA “SHOULY' RE WHERE DATA IS... WHERE STUDENT WHO
CoLLECTED DATA 1S Now

?
OK, WHERE IS 2] ClAs

THAT DATA..

>

K E Dovis 2012
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If we can enable smart agents with smart data
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NSF GRANT REPORT

WHERE DATA IS

WHERE |S
THAT DATA?

THE ANSWER. PLUS
RELATED INFORMATION

WHERE STUDENT WHO
COLLECTED DATA 1S Now
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The Issue

HOW STANDARDS PROLIFERATE:
(62 A/C (HARGERS, CHARACTER ENCOONGS, INSTANT MESSAGING, ETC)

SITUATION:

THERE ARE
|4 COMPETING
STANDPRDS.

¥? RiDIcULoLs!

WE NEED To DEVELORP
ONE UNIVERSAL STANDARD
THAT COVERS EVERYONE'S
USE CASES. YERH!

\ O J

)

[Scov]

SITUATION:
THERE ARE
|5 COMPETING
STANDPRDS.

https://xkcd.com/927/

landrs.org
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https://xkcd.com/927/

Building on Existing Standards EIRoTiEDE

oGC

Making loc

Spatial Data on the Web Best Practices

W3C Editor's Draft 18 February 2020

Semantic Sensor Network OGC

Ontology Mikieg

W3C Recommendation 19 October 2017 (Link errors corrected 08 December

OGC 2017)

Making loc

Extensions to the OWL-Time Ontology

temporal aggregates
W3C Editor's Draft 18 February 2020

Hydra Core Vocabulary

A Vocabulary for Hypermedia-Driven Web APIs

landrs.org



Building on Existing Standards EIRoTiEDE

Environment Ontology

Keywords: | Search terms |

Class: atmospheric carbon dioxide

Term IRI: http://purl.obolibrary.org/obo/ENVO 01000451

Definition: Atmospheric carbon dioxide is an environmental material composed of carbon dioxide in its gaseous form present in an atmosphere.
Annotations

« http:/lIwww.geneontology.org/formats/oboinOwl#created by: ORCID:0000-0002-4366-3088
« http:/lwww.w3.0rg/2000/01/rdf-schema#comment: This could also be considered a part of an environmental material like air.
* in_subset: envoPolar

SWEET Ontologies

3 on channel #sweetontology

Introduction , -~
Official repository for Semantic Web for Earth and Environmental
Terminology (SWEET) Ontologies.

landrs.org
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5 stars of LD Vocabulary Use @INotiE Bk

***** - There is dereferencable human readable information
about the used vocabulary

ook %K - The information is available as machine-readable explicit
axiomatization of the vocabulary

**\jk** - The vocabulary is linked to other vocabularies

Soliesice - Metadata about the vocabulary is available

- The vocabulary is linked to by other vocabularies

landrs.org



LANDRS Ontology Manager

- Forked Open Source Zazuko
Ontology Manager

https://zazuko.com/products/ontology-manager/

- LD Community of Developers

- schema.landrs.org
(live but not yet beta)

UNIVERSITY OF
NOTRE DAME

Propose Terms for Voting

landrs.org/schema/FlightControllerBoard

T Comment on Terms

to direct the RPM of each motor in
into the flight controller, which

ng complexity. Its function is
witi-rotor to move forward is fed

now to manipulate the r

Sul) Class ()f

http: ww.w3.0rg/2 01/rdf- ema#subllassOf

- http ma/Produ

— http /ns/e tem
Properties
Property Expected Type Description
This resource does not have any properties

landrs.org


https://zazuko.com/products/ontology-manager/

~—~

LANDRS Ontology ROTRE DN

Landrs Schema language en

https://www.landrs.org/ontology/ Release 2020-02-01
Revision:
v
g ¢
¢ ¢ o
9 6’ & Visuailze with | WebVow
¢ . 0 ) Cite as:
Landrs Schema. Revision: 0.0.1.
) ¢ Provenance of this page
6 -, e
y Abstract
o ¥ - Sy This ontology is developed as part of the Sloan Funded LANDRS project to advance UxV data interoperability
0“8 e )
N 0 v 1. Landrs Schema: Overview
: & H This ontology has the following classes and properties.
9 0 ¢ 0 Classes
¢ % 0 Airframe  Automated Robot ~ Autonomous Robot ~ Autopilot Component event Event Flight Control System  Hight Controller Board

Ground Control Station  Mission ~ Motorized Vehicle pocomponenttype Payload Product Remotely Piloted Robot robot Robot
Robotic Vehicle  Sensor Payload Surface Vehicle Thing Underwater Vehicdle unmanned aerial vehicle

Unmanned Aerial Vehicle Unmanned Aerial Vehicle ~ Unmanned Aircraft Component  Unmanned Aircraft System Unmanned Aircraft System
Unmanned Vehicle Unmanned Vehicle  Unmotorized Vehicle  UxV Body Vehicle

Object Properties

component hasWhole  Winston ODP Component p

Alfred P. Sloan

FOUNDATION
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https://www.landrs.org/ontology/

Building LD Applications EJNoTRE DAME

Tech stacks:

DroneBuddy (Onboard Servicefw All co_mpt?nents e
? containeriser for easy
[a] l T deploymentCore stack
tooling is based on:
e
HypotheticalReasoner-|  [Configuration| | Metadata @I Zazuko Ontology
Autopilot interfa% service Triple Store Manager,
# Hydra box
TRIFID
OpenAPI
Mirror
Mirror
Drone Data Buddy example | S——
LANDRS Server [d] \,

appl ication el e g .
@ [C] Metadatain | Sensor and

Ontology)

E : triple store | fiight data 3
[b] : Community grown Research Pilot
tripple store of drone|

- Serversterms 1 components Parser Dstinguish

- Community ' (ongoing) between RDF and

discussion : non-RDF data
Open API

y Generated
KJ \7_5 Interfaces
Other ontologies
> g \ escriptions SPARQL
Je— | Landing Pages Interface
ibing data
resources,
Suppors Automated workflow /
negotiation Secondary data user /

Bot / Publication citation service / ...

—_iy
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LANDRS SPARQL End Point

=1 ke ifi )
zukoTrifid https://Id.landrs.org/actuator/35-207306-844818-0/T5008
https:/id.landrs.org//actuator/35-207306-844818-0/T5008
Query + type
E https:/d landrs.orgfquery o sameAs https://vaww.xoarintl. com/brushless-electric-motors/titan/titan-T5000-heavy-lifting-series/
comment XOAR Titan T5000 Brushless Electric Motor Heavy Lifting Series offers all multicopters and drones manufacturers, engineers,
c < s/ lwww w3 s/sosa/>
B PREFIX http://www.w3.0rg/ns/sosa/> pilots and enthusiasts the best performance and reliable propulsion system with XOAR Precision Pair Propellers. XOAR Titan
<http://vww.w3.0rg/ /22-rdf-syn -ns#> %
PREFIX ttp://wiw.w3.0rg/1999/02/22-rdf-syntax-ns# Brushle: ic Motors are specially designed with top grade materials and unique design to work with XOAR Precision Pair
< s L IWWW / 5 = s
PREFIX http://www.w3.0rg/2000/01/rdf-schema# Propellers in order to offer the best balance in weight and performance. XOAR Titan T4000 Heavy Lifting Sel 75008
A v *
SELECT WHERE { - KV320, 75010 - KV300, T5012 - KV300, T5015 - KV285 which supports All Up Wi t (AUW) for quadcopter, he:
? 4 2 j
?sub ?obj oc! pter from min. 6.24 Kg, 9.36 Kg, 12.48 Kg to max. 12.4 Kg, 18.6 Kg and 24.8 Kg respectively. See below for more detailed
} specs and performance data
LIMIT 10
label XOAR Titan T5008 Brushless Electric Motor Heavy Lifting Series
isHostedBy FlightControiler|

b1 Response | Pivot Table = Google Chart = Geo | & ||</>

Showing 1 to 10 of 10 entries (in 0.052 seconds) Search: Show 50 - entries
1 http://schema.lanc on https://data.nasa.gov/ontol e T
2 http hema.landrs.org/ http:iiw

3 http:/id.landrs.org/schema/Thing/dro!

http andrs.o

nttp:!

http:ifv

ACCESSORIES SHOP BLOG CONTACTUS.

Alfred P. Sloan

FOUNDATION
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Hydra and SHACL EIRoTRE D

Shapes Constraint Language (SHACL) ~
W3C Recommendation 20 July 2017 WSV

i1zazuko / hydra-box @usedby~ 18  ©Owach~ 7  %star o  Yrork 1

<> Code Issues 26 Pull requests 1 Actions Projects o Wiki Security Insights
Hydra Box - SPARQL to Linked Data APIs for Web developers
hydra rdf linked-data api hypermedia-api hateoas sparq|

hydra-box

Hydra is a machine readable description for APIs. Hydra Box extends the API description with links to the actual code, which
provides the API. Hydra Box will use such an API description to start a server which provides the APl and dynamically loads

the required code for it.

Alfred P. Sloan

| landrs.org




Hydra and SHACL EIRoTaE A

mple

ex:PersonFormShape

a sh:NodeShape ;

sh:property [
sh:path ex:firstName ;
sh:name "first name" ;
sh:description "The person’'s given name(s)" ;
sh:order 0 ;
sh:group ex:NameGroup ;

13

sh:property [
sh:path ex:lastName ;
sh:name "last name" ;
sh:description "The person's last name" ;
sh:order 1 ;
sh:group ex:NameGroup ;

13

ch*nronertu [ Name

first name: John

last name: Doe
Address
street address: 123 Silverado Ave
locality: Cupertino
zip code: 54321

Ifred P. Sloan

FOUNDATION




LANDRS Hydra and SHACL BNk DAME

VCC - Mozilla Firefox (on chain-d10)
History Bookmarks  Tools

x +

localhost:

Drone Portal

Flight Controller Board

isPartof:  http ‘ eee
Model Enter text
sameAs:  htip ‘ Enter URI
comment: | Enter tex

label Enter text

hosts:

Add Flight Controller Board

Instances
isPartof: http  https://Id.landrs.org//schema/Thing/drone/fls
Mode!: CUAV 5+
sameAs:  http http://docs.px4.io/master/en/flight_controller/cuav_v5_plus.html

comment:  V5+® is an advanced autopilot manufactured by CUAV®. It was designed by CUAV® in collaboration with the PX4 team.
label CUAV 5+ Autopilot Board
hosts: http  https://Id.landrs.org//sensor/35-207306-844818-0/I1ST8310

http  https://Id.landrs.org//sensor/35-207306-844818-0/ICM-20689

http  https://Id.Jandrs.org//sensor/35207306-844818-0/BMI0SS

0o 1 It oo/ sensor 45207306 AA4A1R0/MS 5611
Alfred P. Sloan

landrs.org
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Incorporating OGC API

OGC API - Features - Part 1: Core

Table 1. Overview of resources, applicable HTTP methods and links to the document sections

Resource

Landing page

Conformance declaration

Feature collections
Feature collection

Features

Feature

Path

/collections

/collections/{collectionId}
/collections/{collectionId}/items

/collections/{collectionld}/items/{featureld}

landrs.org

HTTP
method

GET

GET

GET

GET

GET

GET

UNIVERSITY OF
NOTRE DAME

Document reference

7.2 API landing page

7.4 Declaration of

conformance classes

7.13 Feature collections

7.14 Feature collection

7.15 Features

7.16 Feature



LANDRS Toolkit: Publication Appliance @xoriioii

e Containerised Microservices

o Apache Jena Fuseski GeoSPARQL
Trifid
Hydrabox
Server Web Application Client (Forms)
Drone Application Client

©)
©)
©)
©)

landrs.org



LANDRS Toolkit: Annotation Appliance ®xoriioii

e Containerised Microservices cRatavefe
o LANDRS Web API -
. H yd ra bOX Filesystem based RDF Store that follows the RDF/JS: Stream interfaces specification

m RDFjs Filesystem Store
m Ontologies
o LANDRS Node Component API
m Mavlink
= ROS
= Dynamic mission routing

EASHY Alfred P. Sloan
y, FOUNDATION
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Best Practices Exercises

1. USGS
2. LTER
3. RDA

landrs.org

UNIVERSITY OF

NOTRE DAME

RDAES

DATA ALLIANCE

Fostering connections to make data matter



Planned Extensions EIRGTRE DaviE

e Image Annotation
https://www.w3.org/ns/oa

e Jupyter-lab Metadata Service:
https://github.com/jupvterlab/jupyterlab-metadata-service

e DIDs and Verifiable Credentials
o https://w3c.qithub.io/did-core/
o https://w3c.qgithub.io/vc-data-model/

landrs.org


https://www.w3.org/ns/oa
https://github.com/jupyterlab/jupyterlab-metadata-service
https://w3c.github.io/did-core/
https://w3c.github.io/vc-data-model/

Get involved EIRoTRE D

e General info: landrs@nd.edu
e Slack Channel

e Interested in a paid internship?
o Pitch to us via Google form

e Submit an issue/propose something on Github

(ASE) Alfred P. Sloan
AL/ FOUNDATION

R
&=
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https://join.slack.com/t/landrsworkspace/shared_invite/enQtOTc2MzUwNTU0MzU3LThiZWZkOWQxODZkOWM2ZDQzZWYyMjI0NDVhMDJmMzc1MmZlYTRjOTBiYTlkMjZmYjI4MGUwMmQ5ZGQxMGEyYTI
https://docs.google.com/forms/d/e/1FAIpQLSfpX7N3nCCHbUm6KUD0sQeleJ-0WHAYT0P_Y0h5wgY1-i0mkg/viewform?usp=sf_link
https://github.com/landrs-toolkit

