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Comparison between OpenStreetMap Roads and Digital Road Map
on the Perspectives of Positional Difference and Completeness
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Purpose: Quality Assessment of OSM

Background: OpenStreetMap

O OpenStreetMap ?

https://www.openstreetmap.org/

« Open Geospatial Database(Point, Line and Polygon)
« ODbL(Open Database License)

« Data has Key:value attribute tags(approx.6/,000 tags)

« Started at 2004, approx.4.8M accounts in the world
- Volunteers mainly edit and maintain map data
- Data Accuracy and Freshness are non-guaranteed

Quality Indexes

O 3ZZ=F (Intersection Ratio)

« Intersection ratio with buffered DRM motorways
« Assessment with motorway in 1 km grids

liEL;nLen(li N Bgym) IE:?;" DRM road width | Buffer radius (m)
Face(m) = Y. Len(l;) 1 Over 13 m 20m | 37.5m
(=i 2 55~13m | 13m | 305m
3 3.0 ~55m 9.9m 23 m
4 Less than 3.0 m 3.0m 20.5m
) unknown 3.0m 20.5m

O Use and Edit of OSM data

Reference for Decision making with data features
Reference to prioritize update and edit

O Following the existing indexes for Assessment

Positional Accuracy, Completeness, Coverage
DRM(Digital Road Map) is employed as ground-truth

O Target Area is Entire Japan

Indexes area calculated in 1 km Grid and City Boundary

Road Data: OSM & DRM

O Road data Covering Entire Japan

DRM(Digital Road Map): Sumitomo 2017 from CSIS JoRAS
13,236,022 lines, 1,243,498 km (all roads)
https://joras.csis.u-tokyo.ac.jp/dataset/show/id/900014201700
OSM: GeoFabrik in OSM format (PBF) on 2017.07.26
5,857,125 lines 1,344,560 km (highway tags in the table below)
http://download.geofabrik.de/asia/japan.html

2 types of buffer radius whether taking

account of standard error(17.5 m)

O Coverage

« Difference and Proportion between total road length
« Assessment with all roads in 1 km grid and city

ZliELmLen(li)
ZTiERmLen(ri)

L :OSM road set in target area m
Rm: DRM road set in target area m

F.,r(m) =

Results: Quality of OSM Roads in Japan

O Intersection Ratio

« Without standard error, about 84.1%(over 0.8),
about 79.2%(over 0.9)

« With standard error, about 95.3%(over 0.9)

« Areas where OSM edit is difficult are low accuracy,
such as tunnel

« Roads other than motorway should be assessed as well

: : DRM Road :
Indexes Spatial Unit types OSM highway tag
Positional 1 km Grid OSM motorway
Accuracy motorways
motorway, motorway _link, primary, primary_link,

Coverage 1km Grid Al road tvpes secondary, secondary_link, trunk, trunk_link,

J City Boundary yp tertiary, tertiary_link, unclassified, residential,

Road (Minor)

O & Coverage

Urban areas are low in both 1 km grid and city bounds

In 34.7%(91,133 girds) and 42.4%(804 cities), total
length of OSM roads are longer than DRM

Rural and mountainous area outside of DRM has OSM road

here are 44,398 grids where OSM roads are available but
no DRM (total length is about 49,960 km)
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- 0.072 (285] B 0.000-0.072 [77)

Intersection ratio between DRM motorway and OSM motorway in 1 km grids (N=13,774)

(a) without DRM standard errors (b) with DRM standard error
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Coverage ratio of OSM roads based on DRM roads (a) city level(N=1,896) (b) 1 km grid level(N=262,270)

(c) OSM road length in 1 km grids outside of DRM cover area (N=44,398)



