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Conclusion

access to sensor web data 
via scientific workflows 

where aspects can be automated
can improve the process of “doing science”



Current challenges: sensors 

● Sensor discovery
● Sensor access
● Data transformation

● Discretisation
● Continuisation
● Imputing missing values



Current challenges: spatial

● Feature creation
● FFT, feature extraction

● Data scrubbing
● Data integration

● Incompatible data types
● Co-ordinate transformations
● Integration of temporal and spatial data into 

statistical and machine learning frameworks



Current challenges: processing

● Data exploration
● Feature selection
● Dimensionality reduction
● Visualisation

● Data process selection and chaining
● Distributing workload over HPC clusters or 

cloud computing resources
● Capture provenance to enable repeatibility



Solutions #1: Sensor Web … and the gap

● Sensor discovery                CSW

● Sensor access                     SOS

● Data transformation           SWE

● Feature creation              ?      

● Data scrubbing                ?

● Data integration              ?

● Data exploration                 CSW

● Data process selection        WPS

● Distributed Computing        SWE

● Provenance                     ?

● Repeatability                   ?



Solutions #2: Using a workflow?
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Solutions #3:  A scientific workflow

● Facilitate exploration
● Catalogue experiments (provenance)
● Enable repeatability
● Allow portability (process sharing)
● Provide domain specific tool-sets

● Bio-Informatics
● Physics



Solutions #3: Sensor Web + Scientific Workflows

● The gap:
● No open source solution exists for a 

sensor web enabled “workbench”

● The offering:
● EO4VisTrails provides spatial and 

temporal data access, data pre- 
processing and data analysis capabilities



EO4VisTrails: Rationale #1

● Why VisTrails?
● Built on Python
● Has “spreadsheet” output philosophy
● Allows both bespoke and ad-hoc  

workflow components
● Embedded provenance framework
● Good support from core developers



EO4VisTrails: Rationale #2

● Why Python?
● A language designed for ease-of-use
● Extensive scientific libraries

– numpy, scipy, matplotlib
● Wrappers for scripting

– R, PySAL



“In detail” EO4VisTrails Components

● Core OGC services
● SOS

– Data Access
– Register Sensor
– Insert Observation

● WCS
● WFS
● WMS

Other Module Groups

Scripting wrappers

PostGIS access

Map display (QGIS API)

Excel manipulation

Remoting (RPyC)

OpenDAP/NetCDF

Pre-processing

Post-processing



Workflow #1: SOS → WindRose



Workflow #1: SOS Settings



Workflow #1: SOS MetaData



Workflow #2: Data for a SOS

● Excel stores data in an “unstructured” 
form

● Scientists have creative ways of 
arranging and labeling data

● Excel data cannot easily be processed 
& shared 



Workflow #2: SOS Insert Observation 

3. Insert data

2. Add
    meta-data

1. Extract &
    transform



Progress-to-date

● Workflows have demonstrated their 
usefulness in our sphere of work

● Individual modules have been 
demonstrated/used in projects

● Some modules are fully “operational”; 
others are “under development”



Future Directions #1

● Complete documentation & packaging
● Conduct research into other modules

● PySAL for spatial analysis
● Data access modules

● Grow the community
● Server-based workflows – CrowdLabs
● Client-focused module development e.g.

– Carbon Flux Modelling



Fin

Thank you for your time!



Appendix I: Key Links

● Open Geospatial Consortium
● http://www.opengeospatial.org

● VisTrails
● http://www.vistrails.org

● EO4VisTrails
● http://code.google.com/p/eo4vistrails/

http://www.opengeospatial.org/
http://www.vistrails.org/
http://code.google.com/p/eo4vistrails/


Appendix II: Technologies



Appendix III: EO4VisTrails Architecture
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