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OPEN STREET MAP (OSM)

More~ | LoglIn | Sign Up

QOpenStreetMap ‘Edit ~ | History

Search Where is this? .
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OPEN STREET MAP (OSM) - DATA MODEL

OSM element
)

o | Node
S

o
o Way (open)
)

o
° Way (closed)

o
O: Relation
X

Real-world example

Al

Charging facility
for electric vehicles

Railway

Playground

Turn restriction

Tags example

amenity=charging_station
socket:type2=1

route=railway

leisure=playground
wheelchair=yes

from=...
to=...
restriction=no_right_turn

POLITECNICO MILANO 1863



OPEN STREET MAP (OSM)

Statistics
8 million users

7 billion unique nodes
800 million ways

8 million relations

Facts

Most successful crowdsourced
spatial database

ODbL (Open Database License)
History available through

database exports (files) or as a
web service (API)
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PROBLEM BACKGROUND

01 02

Estimate the quality Different possible

of OpenStreetMap criteria

in order to overcome barriers that spatial accuracy, lineage, semantic
slow down its adoption. consistency, temporal completeness.
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PROBLEM BACKGROUND

Extrinsic Intrinsic
Compare OSM to an external Compare OSM to itself, to reality or
database. to OSM wiki.

Example: official map Example: tag violation

comparison comparison
>
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GOALS

Evaluate

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

- the existence of already
available
user-friendly solutions.

comparison
—_

Develop

a new solution if needed,
or improve existing ones.

Suggest

new and different
technical approaches,
to further improve how
the data is gathered and
processed.
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SHARING PRELIMINARY RESULTS ON FEASIBILITY - CONFERENCES (2018)
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Un approccio open source per la valutazione
intrinseca di accuratezza tematica, accuratezza
temporale, aggiornamento e lignaggio di OSM

Francesco Frassinelli, Marco Minghini, Maria Antonia Brovell
Dipartimento di Ingegneria Civile e Ambientale
FOSS4G-IT 2018 - 21 febbraio 2018, Roma

FOSSAG-IT
21 February 2018
Rome
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Intrinsic assessment of the temporal
accuracy, up-to-dateness, lineage and
thematic accuracy of OpenStreetMap

Francesco Frassinelli, Marco Minghini, Maria Antonia Brovelli
Department of Civil and Environmental Engineering
State of the Map 2018 - 29" of July 2018, Milano

State of the Map
29 July 2018
Milan
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Un approccio open source per la valutazione
intrinseca di accuratezza tematica, accuratezza
temporale, aggiornamento e lignaggio di OSM

Francesco Frassinelli, Marco Minghini, Maria Antonia Brovelli
Dipartimento di Ingegneria Civile e Ambientale
Merge-IT 2018 - 24 marzo 2018, Torino

Merge-IT
24 March 2018
Turin

FOSS46G 2018
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An open source'approach for the intrinsic
assessment of the temporal accuracy, up-to-
dateness and lineage of OpenStreetMap

Marco Minghini -2, Maria Antonia Brovelli 2, Francesco Frassinelli2

! European Commission, Joint Research Center (JRC) - Ispra, taly
2Dept. of Civil and Environmental Engineering, Politecnico di Milano - Milan, Italy

(9 OO Julius intenational. Convef

FOSSAG
31 August 2018
Dar es Salaam
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CHALLENGE: HOW TO HANDLE AND PROCESS THE DATA?

Solution A: Solution B:

Custom script |Web application
Data source OSM p'afri‘lgt history OSM API
Automatic Partially automated Fully automated

User friendly No Yes

>100 GB <1 GB

Storage needed

Area 100.000 km? 1 km?2
Processing time Few hours

Data aggregation No
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INSIGHTS: TRENDS AND OUTLIERS

Contributors
density.
FOSSA4G-IT
2018

Legenda

Contributori per km?
[ ] 0.02-037
[] 037-063
[ 0.63-1.02
I 102-188
Il 188-99.49

£ ‘ v
L g e
4%‘ ) ‘v‘s%%'vw o RPE
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INSIGHTS: TRENDS AND OUTLIERS

Ave rage 2:date i;]requency (average) ‘
creation time. = Locs than © monthe
L h
State of the map ~ More than 2 year
201 8 [ Never
N

2.5 0 2.5 5 7.5 10km © OpenStreetMap
I I .. .
contributors

0000000000 POLITECNICO MILANO 1863



INSIGHTS: TRENDS AND OUTLIERS

Average
last edit.
FOSSA4G
2018

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

Last edit (average)

[ 11Jan2007 <x < 31Dec 2014
[ ]1Jan2015<x < 31Dec2015
I 1Jan 2016 < x <31 Dec 2017

Bl 1.an 2018 <x

[ ] Administrative boundary

© OpenStreetMap contributors

0 7.5 15
I 2 a0
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IS OSM UP-TO-DATE? WEBAPP PROTOTYPE - v1.4 (October 2019)

https://is-osm-uptodate.frafra.eu/
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a4 Open Geospatial Data,
Software and Standards

SOFTWARE Open Access

STATE OF THE ART & WEBAPP PROTOTYPE - PUBLICATIONS

Table 1 Classification of the available software applications based
on OSM history according to the overall aim, type, history source

2019)

and license
OpenStreetMap history for intrinsic o
quality assessment: Is OSM up-to-date?
. - Py
Marco Minghini'®”* @ and Francesca Frassinell? -
- Aim Name Reference Type History source. License
Visualization openstreetmap.org (64, 123] Web app OSM API GPL2
Achavi (65, 1241 Web app ‘Overpass API MT
'OSM Deep History (23 128 Web app OSM API BSD
(OSM History Renderer* 81 Application (OSM planet BSD 2
‘OSM History Viewer (osmrmhv) (22 1261 Web app ‘OSM API AGPL 3 + MIT/PD
OSM History Viewer (PeWu version) 24,127 Web app OSM planet Apache 2 M M
Francesco Frassinelli
OSMatrix* (66, 67, 128] Web app. (OSM planet MIT
OSMvis 79, 80, 129] Web a OSM planet GPL3. i H i H
e 2 D Politecnico di Milano
S e e N v oo rofirecnico di villano
juction of software tools, services sad mpplicatioas allows 1 wide Visualize Change 76, 131) Webapp  OSM planet 85D 3 clause i i i imiit -
B (051 s the st sl il e B o i e T Toarn o Verified email at mail.polimi.it - Homepage
sourced geozraphic infoematson project to date [1]. was  and governmentsl actors to exploit OSM data o a daly OSM Latest Changes 81133 Webapp  OSMAPI Public domain
initisted 1n 2004 In response to the mainstream pres-  basts sad for 3 varety of purposes 6] RO s 22 T o )
emce of legal o technical restrictions on avaikble maps,  Beng 1 potenthally useful source of geospatial mfor. - .
with the ukimate goal of creating and distribiting free  matwn for many dscplines, OSM has attracted as well Statstcy OSM - Staty ezl Webpage | OSM planet Closed
geazraphic data foe the whole world [2]. As 2 matter of  an Incressing interest froes the academwe and scientific OsMstats 83 Webapp  OSM planet Closed
foct the OSM gecapatildatsbase s distributed unde the  commussty 1], Not surprsingly th topee which 30 fex Rty ot Opesreassr [ ma wowo[oompane[ooma ARTICLES CITED BY PUBLIC ACCESS
open sccess Open Ditabase License (ODbL) [3], allowing  has been most investigated by researchers ts OSM quality oo (82134135  Webapp  OSMplanet ‘Souce avellaie
frecly using, modffying sad building upon the datshese  assessment (8], since erowdsourced grographec inforea. 05 Tag Histn e Wb e s
under non-restrictive coaditions such ss peomiding attri.  tion suffess by defintion from 1 genenal lock of qual Lot o E
bution to the OSM contributors. The relatvely casy way ity assurance (9] OSM quabty has been traditwnally axosm 85, 861 Webapp  OSM planet Closed
- even foc peaple with no background & geography or  assessed using the standard quality parameters avadshle Brave Mappers 89 137) Webapp  OSM planet T
Computes scumet -t crete OSM data has airzcieso far for geospatsl catasel, e, postieel aceuracy, com oS o e T SORT ~ CITED BY
3 cver increasing number of coetributors to the project.  pleteness, logical comsistency, thematic ccuracy, tempo. s TS = 59 R R os st o)
At the teme of writing {June 2019), the project comts  ral sccuracy, linesge, up-to-dateness, and fitness-for-use -
shout 5.5 milton regitered users [¢], while the num-  [9-12] The hitter suzgests that quality shoud not be OSM Live Crianows 2 140 Webapp | OSM planet Apeche 2
ber of contributors, Le. the users who have made s least  messured in absolute terms, snce crowdsourced datasets Oshome Dashboard 92) Web app OSM Planet Closed
one edit tn the database, has exceeded the threshold of  such as OSM may have different degrees of sutabeity for Analysis EPIC-OSM* 95,141 Framework  OSM planet T N
1 millics oy in March 2013 [5] In turn, a ich ecosystem  spectfc purposes and users' demasds. —— 2 | Fameneic ot To3 OpenStreetM ap h|st0ry for 35
In the case of OSM these quality parameters have
been tradekealy messured thevugh extrinsic qualty OSM Data Classification 5] Tool OSM planet MT . . . . .
approsches, Le. by comparing OSM against extermal ré- OSMosa 194, 143) Framework | OSM planet Apache 2 Intn nsic q u ahty assessment_ | S
erence ditasets considered as the ground truth, such Conversion OSM History Importer* 5] Tool OSM planet 85D 2 clause
a5 thase prowided by mational mapping sgencies sad postares_osm_pb_fdw ) Tool 0SM planet PostaresaL d )
el e P OSM up-to-date
e M Minghini, F Frassinelli
* Deprecated g ’

Open Geospatial Data, Software and
Standards 4 (1), 1-17, 2019

Number of citations: 35

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

Authors: M. Minghini, F. Frassinelli

0000000000000 POLITECNICO MILANO 1863



CHALLENGE: HOW TO HANDLE AND PROCESS THE DATA?

Solution A: Solution B:

Custom script |Web application |Best from both?
Data source OSM p'afri‘l‘;t history OSM API
Automatic Partially automated Fully automated

User friendly No Yes
<1GB \“3

>100 GB

Storage needed

Area 100.000 km? 1 km?2
Processing time Few hours

Data aggregation No
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CHALLENGE: HOW TO HANDLE AND PROCESS THE DATA?

300 commits later...
Performances + New features and improvements
Tiled data caching (backed by Clustering, automated testing,
Redis), data pipelining, statistics, QGIS integration, higher
compression, Ohsome API, reproducibility...

parallelization, cloud autoscaling,
various optimizations...
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LATEST VERSION - v2.2 (June 2022)

( ’ Search or jump to...

Pull requests Issues Marketplace Explore

& frafra/is-osm-uptodate  Pubic

<> Code (©) Issues 3

# master ~

‘, frafra Update README.md

P circleci
.github
docs
redis
server
tests

web

]

]

]

]

]

]

[ .gitignore
[ .pre-commit-config.yaml
[ Dockerfile

[ LICENSE

[ README.md

[§ docker-compose.yml
)

flv.toml

19 Pull requests

1 (® Actions [0 Wiki

¥ 15branches ) 13 tags

Reorganize structure and documentation
Build Redis image

Add support for GeoJSON boundaries
Enable Redis persistence on fly.io
Add missing quote

Minor Docker improvements

Improve settings/filters Ul

Use Webpack

Update .pre-commit-config.yaml
Improve Dockerfile

Create LICENSE

Update README.md

Minor Docker improvements

Minor Docker improvements

@ Security

(2 Unpin

|~ Insights 3 Settings

Add file +

v 482c225 15days ago ) 379 commits

Go to file

2 months ago
2 months ago
last month

2 months ago
23 days ago
last month
last month

9 months ago
2 months ago
last month

5 years ago
15 days ago
last month

last month

@ Unwatch 2~

% Fork 3 = vy Star 17 =

About b
Find outdated nodes in OpenStreetMap
& is-osm-uptodate.frafra.eu

react python redis openstreetmap

osm leaflet python3 seleniumbase

ohsome

0 Readme
AGPL-3.0 license
17 stars

2 watching

£ O D

3 forks

Releases 13

© v2.2.0 Custom boundaries (Latest)
on 5 Jun

+ 12 releases

Packages 1
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CHALLENGE: HOW TO HANDLE AND PROCESS THE DATA?

Solution A: Solution B: Solution C:
Custom script |Web application |Fast web
Data source OSM p'afri‘l‘;t history OSM API Ohsome AP
Automatic Partially automated Fully automated Fully automated

User friendly No Yes Yes

>100 GB <1 GB <1 GB

Storage needed

Area 100.000 km? 1 km2 100.000 km2
Processing time Few hours Few seconds

Data aggregation No Yes
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LATEST VERSION - v2.2 (June 2022) - CLUSTERING

e — I

. -~ |
Filters N <+ * c 2012-11-13 N 2022-06-20
' - . Background colour @) )
_ ' s K e .. @
Filter nodes using Ohsome selectors ‘ .
Q : Edificil
example: amenity=* Set L Edificio Edificio 18 |
Edificio 148 14A
168
NS : ® |
Set custom GeoJSON boundaries B e { | .
- A "
% . . i Edificio
Sfoglia...  Nessun file selezionato. 2 RS 14 - - ;
~==“Architéntura Nave,
Criteria A H Politecnico E ‘
g O di Milano
L 28 ( Labora
30 3l = e 2 15
M4 First edit g - ' Via Edoardo Bonardi +—

=
. S— — =
P Last edit Primamenr - —+ Via Edoardo Bonart‘ S
Da vinci ’ F = R TLou b~ :
R .

. e Politecnico s & 8 w» »
(® Revisions ojigecnice : i

;05'::1\;:2 E Edificio

@ Update frequency ‘ y : : 10

s 3
,’ tal Edif i wil Edificio
' ) a- :‘:ﬂl?o ‘ o5 8- Alessandro

Each group of nodes is represented by - 10 6 5 chil | - Amario |
. . t - _ ¥ ° - . i
the value of one of its nOdes' chosen Is OSM up-to-date? | ohsome API | © OpenStreetMap contributors
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LATEST VERSION - v2.2 (June 2022) - NODE DETAILS

Filters

Filter nodes using Ohsome selectors

example: amenity=* Set

Set custom GeoJSON boundaries

Sfoglia...  Nessun file selezionato.

Criteria

M4 First edit

@ Revisions

@ Update frequency

Each group of nodes is represented by
the value of one of its nodes, chosen

2012-11-13 [

LG
£ o e 2,
a2

2022-06-20

)

Background colour‘

’1 “w . s o N !
X ! . ' .
. First edit: 2014-03-01 |
|2 | Last edit: 2019-11-25 E— o
Revisions: 2 revisions 14A
___________ Update frequency: 0.24 times/year K
RN Attributes: ® i
ha « amenity: bicycle_parking '
b= - Edificio « bicycle_parking: stands 0 |
3 i M- capacity: 40 : '
- "'Ar(hl(euura’:: : SSered" no L4
El « fixme: capacity: valore approssimativo |
e L
N Edit | History | Details I

15

. 30 ) TTTYTTTY ~ “CrrrrTT
f ) Via Edoardo Bonardi <«
B e e e —

Plazza*® _ — < — Via Edoardo 8°a 1a Bassi
LEONarao Via Pony
Da Vinci - ’ - 8] 3 —n
Politecnico pue -vr' - >

Banca ..., |
‘ Popolare |

‘ . ‘ di Sondrio :: Ed;flo(lo
e : 3!

— ] M Edificio
. ' i 4Edlr",ﬂﬁo ’ o5 8- Alessandro
(A -~ )
5 10 03 chil ’ o Amario .
; t I i . D M

Is OSM up-to-date? | ohsome API | © OpenSt

reetMap contributors
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LATEST VERSION - v2.2 (June 2022) - TILES

Filters N : ! 2008-08-06 I 2022-06-28
: Background colour‘x
~—

Filter nodes using Ohsome selectors
example: amenity=*

Set custom GeoJSON boundaries

Sfoglia...  Nessun file selezionato.

Criteria \

M4 First edit

& Revisions

@ Update frequency

Each group of nodes is represented by
the value of one of its nodes, chosen

Is OSM up-to-date? | ohsome API | © OpenStreetMap contributors
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LATEST VERSION - v2.2 (June 2022) - CRITERIA

Criteria A ! : 2008-08-06 N 2022-06-28

Background colourgx
M4 First edit
@ Revisions
@ Update frequency

Each group of nodes is represented by
the value of one of its nodes, chosen
using the following criteria:

Least recently updated

st quartile

3rd quartile

Most recently updated

Is OSM up-to-date? | ohsome API | © OpenStreetMap contributors
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LATEST VERSION - v2.2 (June 2022) - STATISTICS AND DOWNLOADS

Statistics A\ —_ : 2008-08-06 I 2022-06-28

Background colour @:
nodes 3375

min 2008-08-06

1st quartile 2017-01-16
median 2019-12-05

3rd quartile 2022-03-10

max 2022-06-28

Save N\

Only nodes within the current view are
considered.

O GeoJSON data @ Statistics ‘ Ro =
sV € 1

Is OSM up-to-date? | ohsome API | © OpenStreetMap contributors
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LATEST VERSION - v2.2 (June 2022) - FILTERS AND BOUNDARIES

Filters N 2008-07-03 N 2022-07-10

Background colour @):
bt

Filter nodes using Ohsome selectors

shop=* Set W

Set custom GeoJSON boundaries

Sfoglia... = R44915.geojson B
v

Criteria

Statistics N\
nodes 6371
min 2008-07-03
1st quartile 2017-07-21
median 2020-01-17
3rd quartile 2021-09-21
max 2022-07-10
San Martino
Olearo
Macconago
Save N

’\.'"J’ f

Quintosole 4

Bustighera

Only nodes within the GeoJSON areas
are considered.

L A - , \ L : 0 : A 7
__ t San Pietro . . |
0 GeoJSON data 0 Statistics Vigano Certosino Cusico i | ASO \

Is OSM up-to-date? | ohsome API | © OpenStreetMap contributors
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SURVEY

M Great Good Avarage Bad [ Terrible

SU rvey feed baCk Easy to use o
results from

23 people Processing speed

(OSM contributors

mostly, as well as Parameters and filters
5 with an
academic/research ~ Download GeoJSON i
background) Statistics i
Search function l
Clusterin/grouping i
Tiles

10 20 30 40 50 60 /0 80 90 100%
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PERFORMANCE

Loading times for Loading time in seconds

the city of Milan.

Not cached Cached
63.84
I
60 524
4528
40 |
20 17.41
5.62
0 1.1
statistics GeoJSON tiles (12)
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SURVEY

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

4%

39%

I Very useful

~ Quite useful 2 Yes Maybe [ No

Not so useful B | am not interested
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FUTURE WORK

Research topics Features
« Overall quality « Improve usability
index - Custom boundary
for tiles

« GeoTIFF export

- Better error
handling

 Better GIS
integration

Perfomances

- Approximate
statistics

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

- Faster rendering

 Faster
computation

Hosting

- Higher
availability
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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.

POLITECNICO MILANO 1863



Questions
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