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Location 
 

Global positioning 
 

Digitization of the Earth  
 
 ©Butler 2010 



Digitization of the Earth 







“All locations are equal, some locations  
are more equal than others” 
 

-  a priori 
-  a posteriori 
-  ad hoc 



Impacts of the digital Earth 
1.   Mobility 

   Humans 
–  unknown route / unknown environment 
–  unknown route / known environment 
–  known route / unknown environment 
–  known route / known environment 
 

    Goods 
–  customers to goods 
–  goods to customers 
     

    Mobile infotainment 
–  kill the saved time 
–  virtual vs. real life 



2.    Visuality 
 

static objects 
dynamic objects 
 

a single object 
a group of objects of the same type 
networked objects of different types 
 
info-graphics 
indoor vs. outdoor 
 



LBS and visualization   

I.  Dynamic data-mining from movement 
trajectories 

II.  Multimodal routing and navigation 
services 

III.  Geovisualization services 
 



Self-healing OSM 
(Zhang, L. 2014) 

I. Dynamic data mining from movement trajectories 



 GPS trajectories 

 (Zhang, L., 2014) 

Detection of traffic mode and mobile behavior 



blog.conrad.de/statistik-2-0-die-tracking-technik-im-modernen-fussball 

The beauty of football 





What if the GPS trajectories are too noisy? 

Restore the road geometry from GPS trajectories 



Nürnberg – Neumarkt - Regensburg 1869 

Is it possible to save 5 min travel time along the track? 



Two options: heighten the banking or straighten the curve 



Buffer zones of noise along the curve elements 



Solution suggestions 



II. Multimodal routing and navigation services  

A case study of value-adding chain  
from data integration to navigation 

at the Department of Cartography (LfK), TUM  



Task 
   Enrichment of DLM-De with house 

numbers and navigation information 
 
 
 
 
 
 
 
 
Challenge  

    House numbers captured on the 
basis of TeleAtlas or GPS-equipped 
crowdsourcing of OSM 

 
  
 



Integration of navigation information 



(a) (b)
!

Conflation with public transport network in Munich  
(Tram - red, Express track – green, Subway – blue)   

car entrance of the 
parking lot

pedestrian exit of the 
parking lot

pedestrian exit of the 
parking lot

pedestrian exit of the 
parking lot

car entrance of the 
parking lot

motorized road

pedestrian way

parking lot for cars
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Car driving – black, Walking - brown, Tram - red, Express track – green 

Multimodal routing services 



Navigation guided by landmarks 



III. Geovisualization services 

Visual story telling 

•  where and when 
•  what and (who)  
•  how much 
•  how 



(Swienty, 2008) 

Attention-Guiding design 



(Murphy 2014)



•  where and when  
•  how 
•  why   

Visual story discovery 



(Ding, L. 2014) 

Case 1:  Visual exploration of floating car behavior  

Peak times for pick up and drop off 



(Ding, L. 2014) 
Major routes taken by floating cars 



Test dataset from April 26, 2013, between 
Munich and Prague (2919 IC, 5565 GC) 

Case 2: Nowcast of lightning behavior 



(Peters, 2014) 



To summarize 


