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OPEN STREET MAP (OSM)



OPEN STREET MAP (OSM) - DATA MODEL
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8 million users 

7 billion unique nodes 

800 million ways 

8 million relations

OPEN STREET MAP (OSM)

Statistics
Most successful crowdsourced 
spatial database 

ODbL (Open Database License) 

History available through 
database exports (files) or as a 
web service (API)

Facts



PROBLEM BACKGROUND

in order to overcome barriers that 
slow down its adoption.

01

spatial accuracy, lineage, semantic 
consistency, temporal completeness.

02
Estimate the quality 
of OpenStreetMap

Different possible  
criteria



PROBLEM BACKGROUND

Extrinsic
Compare OSM to an external 
database.

Compare OSM to itself, to reality or 
to OSM wiki.

comparison comparison

Example: official map Example: tag violation

Intrinsic



GOALS

• the feasibility of 
estimating the intrinsic 
temporal accuracy (and 
doing it with limited 
resources); 

• the existence of already 
available  
user-friendly solutions.

Evaluate
a new solution if needed, 
or improve existing ones.

Develop
new and different 
technical approaches,  
to further improve how 
the data is gathered and 
processed.

Suggest

comparison



SHARING PRELIMINARY RESULTS ON FEASIBILITY - CONFERENCES (2018)

FOSS4G-IT 
21 February 2018 
Rome

Merge-IT  
24 March 2018 
Turin

State of the Map   
29 July 2018 
Milan

FOSS4G   
31 August 2018 
Dar es Salaam



CHALLENGE: HOW TO HANDLE AND PROCESS THE DATA?

Solution A: 
Custom script

Solution B: 
Web application

 
Best from both?

Data source OSM planet history 
file OSM API ?

Automatic Partially automated Fully automated Fully automated

User friendly No Yes Yes

Storage needed >100 GB <1 GB <1 GB

Area 100.000 km2 1 km2 100.000 km2 

Processing time Few hours Few seconds Few seconds

Data aggregation Yes No Yes



INSIGHTS: TRENDS AND OUTLIERS

Contributors 
density. 
FOSS4G-IT 
2018



Average 
creation time. 
State of the map 
2018

INSIGHTS: TRENDS AND OUTLIERS



Average 
last edit. 
FOSS4G 
2018

INSIGHTS: TRENDS AND OUTLIERS

FOSS4G Conference paper published by 
ISPRS - International Archives of the 
Photogrammetry, Remote Sensing and 
Spatial Information Sciences 
 
Authors: M. Minghini,  
M. A. Brovelli, F. Frassinelli



IS OSM UP-TO-DATE? WEBAPP PROTOTYPE - v 1.4 (October 2019)

https://is-osm-uptodate.frafra.eu/



STATE OF THE ART & WEBAPP PROTOTYPE - PUBLICATIONS (2019)

Peer-reviewed paper published by 
Open Geospatial Data, Software 
and Standards - Springer Open 

Authors: M. Minghini, F. Frassinelli

Number of citations: 35



Solution A: 
Custom script

Solution B: 
Web application

 
Best from both?

Data source OSM planet history 
file OSM API ?

Automatic Partially automated Fully automated Fully automated

User friendly No Yes Yes

Storage needed >100 GB <1 GB <1 GB

Area 100.000 km2 1 km2 100.000 km2 

Processing time Few hours Few seconds Few seconds

Data aggregation Yes No Yes

CHALLENGE: HOW TO HANDLE AND PROCESS THE DATA?



CHALLENGE: HOW TO HANDLE AND PROCESS THE DATA?

300 commits later…

Tiled data caching (backed by 
Redis), data pipelining, 
compression, Ohsome API, 
parallelization, cloud autoscaling, 
various optimizations…

+Performances
Clustering, automated testing, 
statistics, QGIS integration, higher 
reproducibility… 

New features and improvements



LATEST VERSION - v 2.2 (June 2022)



CHALLENGE: HOW TO HANDLE AND PROCESS THE DATA?

Solution A: 
Custom script

Solution B: 
Web application

Solution C: 
Fast web 
solutionData source OSM planet history 

file OSM API Ohsome API

Automatic Partially automated Fully automated Fully automated

User friendly No Yes Yes

Storage needed >100 GB <1 GB <1 GB

Area 100.000 km2 1 km2 100.000 km2 

Processing time Few hours Few seconds Few seconds

Data aggregation Yes No Yes



LATEST VERSION - v 2.2 (June 2022) - CLUSTERING



LATEST VERSION - v 2.2 (June 2022) - NODE DETAILS



LATEST VERSION - v 2.2 (June 2022) - TILES



LATEST VERSION - v 2.2 (June 2022) - CRITERIA



LATEST VERSION - v 2.2 (June 2022) - STATISTICS AND DOWNLOADS



LATEST VERSION - v 2.2 (June 2022) - FILTERS AND BOUNDARIES



Survey feedback 
results from  
23 people 
(OSM contributors 
mostly, as well as  
5 with an 
academic/research 
background)

Easy to use 

Processing speed 

Parameters and filters 

Download GeoJSON 

Statistics 

Search function 

Clusterin/grouping 

Tiles
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Great Good Avarage Bad Terrible

SURVEY



PERFORMANCE

Loading time in seconds

statistics

Not cached Cached

60 

40 

20 

0
GeoJSON tiles  (12)

Loading times for 
the city of Milan.



SURVEY

02
Is it useful? Would you use it again?
01

Yes Maybe No

18%

74%

4%4%

39%

4%

57%

Very useful Quite useful

Not so useful I am not interested



FUTURE WORK

• Overall quality 
index

• Improve usability 
• Custom boundary 
for tiles 

• GeoTIFF export  
• Better error 
handling 

• Better GIS 
integration

• Approximate 
statistics 

• Bypass Ohsome 
(index planet files 
combined with SQLite 
Virtual Table) 

• Faster rendering 
• Faster 
computation

• Higher  
availability

Research topics Features Perfomances Hosting



ANNOUNCEMENT

Is OSM up-to-date? became the first constant 
external service using Ohsome, with almost 
100 monthly users. 

A brief interview will be published soon on 
the blog of the Heidelberg Institute for 
Geoinformation Technology.



Questions


