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Introduction
• Data  exploration:
– Automated  data  processing
– Hypothesis  testing
• Interact  with  derived  outputs
• Explore  data  through  visualisations

• User/query  driven  web  GIS
• Aim:  Web  service  for  thematic  visualisation
• Exploration  of  methods,  functionality,  and  parameters  to  
achieve  this



Data  Exploration
• Data  exploration  – presentation  of  data
– Data  access  (WFS)
– Data  interpretation  (WPS)  – Query  driven
– Data  presentation  (thematic  styling)
• Present  results:

– Publish derived  results  from  data
– Static -­ Known  styling

• Present  data:
– Dynamic  -­ Processed  on  the  fly  (virtual  layer)
– Flexible  method  of  data  presentation  required



Information  Visualisation
• Information  visualisation:
– Interactive  graphical  presentation   of  data  for  exploration  and  
identification  of  patterns1

– Dynamic  visualisation  – visually  encapsulate  aspects  of  a  dataset     to  
reveal  underlying  properties  and  trends

• Spatial  data  -­ thematic  maps
– For  example:  Choropleths
– Determined  using

• Method  for  partitioning  feature  space  (attribute  vector)
• A  choice  of  colour  to  represent   the  partitioning  of  the  feature  space

– What  method  should  be  used
• Data  or  question  specific?

1.	
  Mazza,	
  R.	
  (2009).	
  Introduction	
   to	
  Information	
  Visualization.	
  Springer,	
  London.	
  



Multiple  Results  and  Visualisations

• Visualisation  Process:
– Extract  data.
– Render.

• Analysis:  
– Data  -­>  Multiple  Results.
– Result  -­>  Multiple  
visualisations.

• Multiple  views/variables  can  
be  presented  simultaneously.
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Map  Styling  – A  Quick  Intro
• Map  Classification
– Classify  the  feature  spaces  into  n  discrete  categories  using  different  
criteria

– PySAL map  classification  – made  available  through  a  web  service
– Colour  Schemes  to  be  assigned

• ColorBrewer  colour schemes  adopted1

– Where
• Server  – WPS/WMS,  SLD  server  etc.
• Client  – GeoJSON  with  dynamic  styling  done  within  the  JS  environment.

1.	
  Harrower,	
  M.	
  and	
  Brewer,	
  C.	
  A.	
  (2003).	
  Colorbrewer.org:	
  An	
  online	
  tool	
  for	
  selecting	
  colour	
  schemes	
  for	
  maps.	
  Cartographic	
  Journal,	
  The, 40(1):27–37.	
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Parameters
• Styling  Attribute(s)
• Polygon  options:
– Boundary  – colour,  thickness
– Opacity  (can  be  done  on  the  client)
– Label?

• Point  options:
– (x,y)  radius  –

• x  and  y  can  differ  and  can  be  linked  to  thematic  styling
• Relative  to  map

– Label  
– Opacity  and  border



Test  Data
• Health  data  (spatial  context):
– Hospitalisation  (~11  million  records)
– Summary  statistics  with  a  thematic  map  as  output.

• Sensor  data:
– Gauge  data  (e.g.  rainfall)
– Bore  data

• Service  data:
– Bus  stops
– Hospitals  and  health  services



Interaction
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Probability  – Pivot  point



Ratio  Style



Equal  Intervals  – Quintile



Single  – Diverging  colour  schemes



Multiple  Attributes



Radius  Relative  to  Ground  Distance



Radius  Relative  to  Attribute
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Style  Layer  Descriptor  Input



Linked  Visualisations



Comparison



Tabular





Multiple  Visualisations





Visual  Analytics    -­ “detect  the  expected  and  discover  the  unexpected”*

Thank	
  You

*[Thomas	
  and	
  Cook,	
  2005]	
  J.J.	
  Thomas	
  and	
  K.A.	
  Cook,	
  eds.,	
  Illuminating	
   the	
  Path:	
  The	
  Research	
  and	
  
Development	
  Agenda	
  for	
  Visual	
  Analytics,	
  IEEE	
  CS	
  Press,	
  2005.


