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Will	  automated	  rules	  based	  processes	  
improve	  quality?	  

Will	  formal	  QA	  increase	  confidence/
authority?	  
Will	  improved	  QA	  &	  confidence	  &	  
ease	  of	  access	  increase	  contribu=on?	  
Can	  “professional”	  contributors	  be	  
“mo=vated”	  to	  fill	  in	  gaps?	  
What	  benefits	  arise	  from	  confla=ng	  
OSM	  with	  na=onal	  map	  data?	  

Some	  Research	  Ques=ons	  



3	  Phases	  
Set	  up	  infrastructure	  and	  web	  services	  

Develop	  rules	  based	  improvements	  
&	  Public	  sector	  use	  cases	  

Explore	  confla=on	  with	  Na=onal	  Maps	  



System Design 
�  Setting: OSM in Great Britain 
�  National Maps from Ordnance Survey (OS) Open Data 
◦  VMD (Vector Map Data) + Meridian-2  

�  Initial user group meeting + user discussions 
�  Professional Users’ Requirements 
◦  Raster and Vector Maps 
◦  Coordinate Reference System 
◦  OGC Compliance 
◦  Consistent Access to National Open Maps 
◦  Multiplicity of Layers  
◦  Frequent Updates 
◦  Quality Check and Fix 

�  Orchestration between the available resources 
◦  OSM ingestion 
◦  Radius Studio 
◦  Databases 
◦  Open-source tools 
◦  Web resources and open data 
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Daily (or Nightly) Update 
 

Make backup +  
Update raw OSM data 

Transfer back processed data + 
Update local OSM database 

Transfer selected data + 
Process 

Starts: 1:30 am 
Lasts: 1 hour 

Starts: 3 am 
Lasts: 1.5 hour 

Starts: 5 am 
Lasts: 10 min 

Server 3 

Server 1+3 

Server 1+3 



Optimized Update 
� Apply changes-only updates from OSM 

Replication Website (daily) 
◦  Saves about 2hours daily 

� Apply rules/fixes on “selected” features 
instead of processing all OSM. 
◦  All the buggy features from yesterday 
�  And all features in their proximity (currently 20m) 
◦ Newly added/changed features 
�  And all features in their proximity (currently 20m) 
◦  Saved time depends on rule-base (currently saving 

2 days for each processing round) 
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OGC Web Services 
�  WMS 
◦  Layers 

�  Land (5 sub-layers)  
�  Water (12 sub-layers)  
�  Buildings (7 sub-layers)  
�  Power (3 sub-layers)  
�  Boundaries (4 sub-layers)  
�  Transportation (38 sub-layers)  
�  Places (11 sub-layers)  
�  Amenities (6 sub-layers)  

�  WMTS 
�  256x256 flatten tiles in png 

�  WFS 
�  Separated by Points, Lines and Polygons 
�  Serving geometry + attributes 

�  WMSC 
�  Quick WMS service (single layer) 

�  WMS/WFS for Bugs 
�  Serving the detected bugs (Points, Lines and 

Polygons) 

�  WFS for OS OpenData 
◦  VMD (20 layers) 
◦  Meridian-2 (19 layers) 

�  CRS 
◦  British National Grid (EPSG:27700) 
◦  Lat/long (EPSG:4326) 
◦  Google Mercator (EPSG:900913) 

�  Vector Formats: 
◦  GML 2, GML 3.1, GML 3.2, GeoJSON, 

ShapeFile and CSV 

�  Raster Formats: 
◦  png, pdf, kml, kmz, geotiff8, gif, jpeg, png8, svg, 

tiff, tiff 

�  Tested on  
◦  OpenLayers 
◦  QGIS 
◦  ArcMap 
◦  Mapinfo 
◦  Cadcorp 



Multi-layered WMS in Desktop GIS - ArcMap 



Using WMS/WFS in QGIS 



Using WMS/WFS in QGIS 



WFS for VMD 
WFS for Meridian-2 

WMS (OpenStreetMap) 
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RULES AND BUG 
DETECTION 



Rules 
�  Self Detection 
◦  Geometry bugs - Topological inconsistencies 
◦  Attribute bugs - Conceptual inconsistencies 
◦  Geometry/Attribution bugs 

� OSM Community  
◦ Non-standard attributes  (taken from taginfo) 

� Differences with reference maps (OS VMD) 
◦ Mismatched features 
◦ Missing features 



Rule-base 
 Lines	  

Dead-‐ended	  one-‐way	   301	  
Different-‐layer	  joint	   1466	  
Geometry/Kickback	   404	  	  	  	  being	  fixed	  
Geometry/Spike	   1413	  	  	  	  being	  fixed	  
Intersec=on	  without	  junc=on	   36940	  
Invalid	  motorway	  connec=on	   41	  
Mismatched	  road	  name	   2427	  	  	  	  fixes	  -‐	  currently	  suspended	  
Mismatched	  road	  ref	   366	  	  	  	  fixes	  -‐	  currently	  suspended	  
Non-‐standard	  amenity	  tag	   419	  
Non-‐standard	  building	  tag	   733	  
Non-‐standard	  highway	  tag	   987	  
Null	  road	  name	   1876	  	  	  	  being	  fixed	  
Null	  road	  ref	   1059	  	  	  	  being	  fixed	  
Overlapping	  roads	   637	  
Self-‐intersected	  line	   22178	  
Un-‐tagged	  bridge	   343	  
Unclosed	  Area	   2651	  
Wrong-‐level	  bridge	   646	  
Wrong-‐level	  tunnel	   200	  
Sum	  (19)	   75087	  



Rule-base – cont. 
 Polygons	  
Doubled	  place	   3317	  
Geometry/Kickback	   34	  	  	  	  being	  fixed	  
Geometry/Spike	   1581	  	  	  	  being	  fixed	  
Non-‐standard	  amenity	  tag	   1931	  
Non-‐standard	  building	  tag	   20510	  
Non-‐standard	  highway	  tag	   5249	  
Overlapping	  Buildings	   9736	  
Ways	  intersec=ng	  Buildings	   6876	  
Sum	  (8)	   49234	  

Points	  
Non-‐standard	  amenity	  tag	   3706	  
Non-‐standard	  building	  tag	   14865	  
Non-‐standard	  highway	  tag	   3480	  
Sum	  (3)	   22051	  

Summary	  
OS	  Missing/Mismatches	   5728	  
Geometry	  autocorrec=ons	   3432	  
Invalid	  geometry	  detec=on	   22178	  
Overlapping	  roads/buildings	   17249	  
A`ribu=on	  issues	   7458	  
Road	  connec=on	  issues	   38447	  
Non-‐standard	  tags	   51880	  
Sum	  (30)	   146372	  
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Bug Layers 
 



Bug Layers (Fixed) 



Bug Layers (Not Fixed) 



In JOSM:  
Bug layers for instant corrections 



Non-Standard tagging (?) 

http://taginfo.openstreetmap.org/ 



OSMGB:isbug tag 



OSM vs. National Maps - Conflation  
 



VectorMap District  
vs. Meridian-2  

vs. OpenStreetMap 
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VMD vs. OSM: 
Update Delays 



VMD vs. OSM: 
Road Names 



VMD vs. OSM: 
Road Names 



VMD vs. OSM: 
Road Codes 



VMD vs. OSM: 
Road Codes 



VMD vs. OSM: 
Road Names/Code 
Differences 



VMD vs. OSM: 
Automatic 
Addition 



VMD vs. OSM: 
Flagging the Road 
Names Mismatches 



OS VMD 
Comparison 

!!

Mismatched 
road names 

2471 

Missing road 
names 

2026 

!

Missing road 
refs. 

1121 

!

Mismatched 
road refs. 

377 



!

Patterns of road name bug ratios vs. 
road densities (20 x 20 km2)  



OSM Self-assessed Quality 
Researches 



OSM/OS Reference-based Quality 
Researches 



OSM Dynamicity Research 

video link 
 



Next steps 
•  Longer term monitoring & detailed research 
•  Recently incorporated new rules to examine tag 

consistency: are features tagged with 
recommended combinations 
•  Some argument from the OSM community about 

appropriateness of this check 
•  Closing the feedback loop: tag “IsBug=no” to 

indicate a feature that is not in error 
•  More community engagement for bug report 

checking & rules feedback 


