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Our point of departure 

 
We want to … 

è  Compute realistic pedestrian routes 

è  Compute pedestrian navigation instructions with landmarks 

è  Use only commonly available data, i.e. OSM 



Outline 

 
1.  Constructing a pedestrian routing graph from OSM 

2.  Extracting landmarks from OSM 

3.  Generating landmark-based pedestrian instructions 

4.  Challenges 



Topic 1: Constructing a pedestrian routing graph from OSM 

4 23.11.16 

-  using information from globally available OpenStreetMap database  
-  based on sidewalks not on roads 

-  considering way quality criteria (based on selected route attributes) 

-  including road crossing and square crossing 

Naumann S. and Kovalyov M.Y. (accepted) Pedestrian Route Search based on OpenStreetMap. 3th SCIENTIFIC AND TECHNICAL CONFERENCE 
TRANSPORT SYSTEMS THEORY AND PRACTICE, Katowice, Poland, September 19-21, 2016.


Naumann, S., Czogalla, O., Kühner, F. (2015) A Safety Index for Road Crossing, Future AcXve Safety Technology Towards zero traffic accidents, FAST-
zero 2015 Symposium, Gothenburg, Sweden.




Integration of pedestrian squares into the routing graph 

5 23.11.16 Graser, A. (2016) IntegraXng Open Spaces Into OpenStreetMap RouXng Graphs for RealisXc Crossing Behavior in Pedestrian NavigaXon. GI_Forum 
‒ Journal for Geographic InformaXon Science, 1-2016, 217-230, doi:10.1553/giscience2016_01_s217.
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Stephansplatz 

experimental implementation in QGIS 

Integrate into existing routing graph 

Remove links which are partially outside the polygon  

Generate a complete graph connecting all nodes of the 
polygon 



Routing through the pedestrian square 
experimental implementation in QGIS 

8 23.11.16 Graser, A. (2016) IntegraXng Open Spaces Into OpenStreetMap RouXng Graphs for RealisXc Crossing Behavior in Pedestrian NavigaXon. GI_Forum 
‒ Journal for Geographic InformaXon Science, 1-2016, 217-230, doi:10.1553/giscience2016_01_s217.




Topic 2: Extracting Potential Landmarks from OSM 
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OSM 
import 
with 

ogr2ogr 
 
 

PERRON 
views 



Point landmarks 
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… 

Points 



Polygon landmarks 
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Weights for landmarks 

 

Descriptive 
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Weight 



Topic 3: Generating landmark-based pedestrian instructions 

13 23.11.16 

Pedestrian-centered navigation instructions 
-  using information from globally available OpenStreetMap database  

-  automatic selection of most suitable landmark 

Turn left 
after Café 
Hegelhof 

Graser, A., & Straub, M. (2015). Improving NavigaXon: Automated Name ExtracXon for Separately Mapped Pedestrian and Cycle Links. GI_Forum ‒ 
Journal for Geographic InformaXon Science, 1-2015, 546-556, doi:10.1553/giscience2015s546.


Graser, A., Straub, M., Sellitsch, D., Schwarz, S., Olaverri-Monreal C. (2015) Why Pedestrians are sXll stuck with NavigaXon Tools Designed for 
Cars, Vienna Walk21 conference, Vienna, Austria.




Landmark navigation model workflow 

Generating the final route description 

Computing landmark prepositions 

Selecting landmarks 

Computing turning instructions 

Splitting the route into episodes between decision points 



1. Splitting the route at decision points 

§  Direction change 

§  Road name change 

§  Change in type of way (sidewalk, stairs, square/plaza crossing, …) 



2. Computing turning instructions 



3. Selecting landmarks 

Approaches 
 
§  All named buildings in buffer [Elias & Sester 2002] 

§  Most unique building at decision point [Elias 2003] 

§  Rule-based using categories [Duckham et al. 2010, Dräger & Koller 2012]  

§  Features with highest „landmarkness“ [Quesnot & Roche 2014] 

§  Neuronal network [Zhu & Karimi 2015] 



3. Selecting landmarks 

Land-
marks 

10 nearest point  
& 10 nearest 
polygon LMs 

 
LM candidates 

sort by score 
 

Best LM 

𝑆 =  (𝑑𝑚𝑎𝑥 −  𝑑) ∗ 𝑤𝑑 − (𝑐𝑚𝑎𝑥 − 𝑐 ∗
𝑑𝑚𝑎𝑥

𝑐𝑚𝑎𝑥
) ∗ 𝑤𝑐 + 𝑠 ∗ 𝑤𝑠 + 𝑙 ∗ 𝑤𝑙 + 𝑣 ∗ 𝑤𝑣 

where 
𝑑 ........ Distance between decision point and landmark 
𝑑𝑚𝑎𝑥  .. Maximum distance for a candidate to be considered 
𝑐 ......... Landmark category suitability 
𝑐𝑚𝑎𝑥  ... Maximum landmark category suitability value 
𝑠 ......... Side of the landmark relative to the next turn: same side (1) or other side (0) 
𝑙 ......... Location of the landmark relative to the route: before (1) or after (0) the decision point 
𝑣......... Visibility of the landmark: visible (1) or hidden (0) 
and 𝑤𝑑 , 𝑤𝑐, 𝑤𝑠, 𝑤𝑙, 𝑤𝑣 are the weights for the terms for distance, category suitability, side, 
location, and visibility.  

𝑆 =  (𝑑𝑚𝑎𝑥 −  𝑑) ∗ 𝑤𝑑 − (𝑐𝑚𝑎𝑥 − 𝑐 ∗
𝑑𝑚𝑎𝑥

𝑐𝑚𝑎𝑥
) ∗ 𝑤𝑐 + 𝑠 ∗ 𝑤𝑠 + 𝑙 ∗ 𝑤𝑙 + 𝑣 ∗ 𝑤𝑣 

where 
𝑑 ........ Distance between decision point and landmark 
𝑑𝑚𝑎𝑥  .. Maximum distance for a candidate to be considered 
𝑐 ......... Landmark category suitability 
𝑐𝑚𝑎𝑥  ... Maximum landmark category suitability value 
𝑠 ......... Side of the landmark relative to the next turn: same side (1) or other side (0) 
𝑙 ......... Location of the landmark relative to the route: before (1) or after (0) the decision point 
𝑣......... Visibility of the landmark: visible (1) or hidden (0) 
and 𝑤𝑑 , 𝑤𝑐, 𝑤𝑠, 𝑤𝑙, 𝑤𝑣 are the weights for the terms for distance, category suitability, side, 
location, and visibility.  

𝑆 =  (𝑑𝑚𝑎𝑥 −  𝑑) ∗ 𝑤𝑑 − (𝑐𝑚𝑎𝑥 − 𝑐 ∗
𝑑𝑚𝑎𝑥

𝑐𝑚𝑎𝑥
) ∗ 𝑤𝑐 + 𝑠 ∗ 𝑤𝑠 + 𝑙 ∗ 𝑤𝑙 + 𝑣 ∗ 𝑤𝑣 

where 
𝑑 ........ Distance between decision point and landmark 
𝑑𝑚𝑎𝑥  .. Maximum distance for a candidate to be considered 
𝑐 ......... Landmark category suitability 
𝑐𝑚𝑎𝑥  ... Maximum landmark category suitability value 
𝑠 ......... Side of the landmark relative to the next turn: same side (1) or other side (0) 
𝑙 ......... Location of the landmark relative to the route: before (1) or after (0) the decision point 
𝑣......... Visibility of the landmark: visible (1) or hidden (0) 
and 𝑤𝑑 , 𝑤𝑐, 𝑤𝑠, 𝑤𝑙, 𝑤𝑣 are the weights for the terms for distance, category suitability, side, 
location, and visibility.  



4. Computing landmark prepositions 
 



5. Generating the final route description 

	
Edge:	sidewalk	along	<street	name	1>	
	Turn	instruction:	right	
	Landmark:	Polygon	LM1	
	Preposition:	at	
Edge:	pedestrian	crossing	of	<street	name	1>	
	Turn	instruction:	left	
	Landmark:	Point	LM2	
	Preposition:	before	
Edge:	sidewalk	along	<street	name	1>	
	Turn	instruction:	right	
	Landmark:	Point	LM2	
	Preposition:	after	
Edge:	sidewalk	along	<street	name	2>	



5. Generating the final route description 



Open Route format 

hfps://github.com/dts-ait/sproute-json-route-format




Challenge I 
Decision points on zig-zag routes 
 



Challenge I 
Decision points on zig-zag routes 
 



Challenge I 
Decision points on zig-zag routes 
 



Challenge II 
Landmark visibility: point LMs inside polygons   
 
 

Rousell, A., Hahmann, S., Bakillah, M., & Mobasheri, A. (2015). Extraction of landmarks from OpenStreetMap for use 
in navigational instructions. In Proceedings of the AGILE Conference on Geographic Information Science(Vol. 83). 



Challenge III 
Direction-dependant landmark salience 
 
 
Use building entrances? 



Challenge IV 
Prepositions at huge polygon landmarks  
 
 



Challenge V 
Generating text for text-to-speech instructions  
 
 
 
 

Appropriate level of detail 



Ongoing and future work 

è  Implementation of developed methods for PERRON prototype 

è  Field tests in Vienna and Magdeburg  



Contact 

Anita Graser 

 anita.graser@ait.ac.at  

 @underdarkGIS 

 


