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Motivation 

 

 

 

 

• Indoor Navigation 

– Assistance in hospitals, airports, fair, ... 

– Mobile robots (smart city, ambient assisted living) 

– Non-player character in computer games 

 

• Alternative Routes 

– What is an alternative route? How to find them? 

– Is there a quality of alternative routes? 

– How to get preferably diverse routes? 

 

• Leaving the application level 

– Similarity or distance metrics of geospatial trajectories 

– In particular regarding indoor scenarios, i.e. floor plans 
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“Map-based calculation and processing 
of geospatial trajectories” 



Today’s topic 

 

 

 

 

 

• Main idea 

– “Marry” archetypal analysis with alternative routes in buildings 

– Observations are routes, exemplary features are overlength or number of turns 
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“Map-based calculation and processing 
of geospatial trajectories” 



Three main contributions 
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1. Definition of 

– Abstract archetypal routes 

– Realized archetypal routes 

– (Faithful archetypal routes) 

 

 

2. Novel measure for route similarity 

– Archetypal distance 

 

 

3. Framework 

– Postprocessing of routes 

– Analysis, interpretation, understanding 



Archetypal analysis 
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• Archetypal analysis (AA) 

– focusses on extremum, prototypes, originals, pure types  “preferably diverse…” 

– approximates dataset’s convex hull in feature space using 𝑘 points (=archetypes) 



Archetypal analysis 
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Framework’s Implementation 

• Observations 

– (Alternative) routes generated using 
“Indoor Penalty” algorithm (Werner, Feld, 2014) 

– Tupels < 𝑥, 𝑦, 𝑖𝑑𝑟𝑜𝑢𝑡𝑒, 𝑖𝑑𝑐𝑙𝑎𝑠𝑠 > 

 

• Features 

– Convex hull’s area, size, and centroid  Regarding the shape 

– Length 

– Angular sum (cancelling/positive) 

– Relative length    Regarding the shortest route 

– DTW distance 

– Pixel’s average/min “heat” (Feld, 2015)  Regarding the map 

 

• Archetypal analysis 

– R package “archetypes” in CRAN repository 
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Abstract archetypal routes 

• Feature set in framework 

– Few, simple features 

– “in-house means” of R 

 

• Abstract archetypal route 

– Concrete feature 
configurations 

– Important: not necessarily 
observed! 
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Realized archetypal routes – feature space 
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• Realized archetypal routes 

– Suggestion: “Nearest neighbor” 

– Euclidean distance in feature space 

 

• And the corresponding observation? 



Realized archetypal routes – instance space 

10 𝑁 = 400, 𝑐 = 23 



Realized archetypal routes – instance space 

11 𝑁 = 400, 𝑐 = 23, 𝑚 = 11, 𝑘 = 3 



Realized archetypal routes – instance space 

12 𝑁 = 400, 𝑐 = 10, 𝑚 = 11 

𝑘 = 1 

𝑘 = 3 

𝑘 = 2 

𝑘 = 4 



Realized archetypal routes – instance space 

13 𝑁 = 400, 𝑐 = 37, 𝑚 = 11 

𝑘 = 1 

𝑘 = 3 

𝑘 = 2 

𝑘 = 4 



Realized archetypal routes – instance space 

14 𝑁 = 400, 𝑐 = 12, 𝑚 = 11 

𝑘 = 1 

𝑘 = 3 

𝑘 = 2 

𝑘 = 4 



Faithful archetypal routes 
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Archetypal distance 
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• Archetypal distance: Euclidean distance in feature space 

• Expectation: observations with small pairwise archetypal 
distance show certain similarities (and vice versa) 
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Archetypal distance 



Conclusion 
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• Definition of archetypal routes 

– Focus not only on geometry or shape, but 
additionally on particular nature and properties 

 

• Archetypal distance 

– Novel measure for route similarity relating to the map 

– Create sets of alternative routes 
(e.g. damp hunting phenomenon) 

 

• Framework 

– Postprocess, analyze, and interpret routes 

– Subsequent comparison of observations 

 

• Future Work 

– Analysis of feature’s impact 

– Behavior of archetypal distance to existing similarity metrics 



Archetypal Routes 

Sebastian Feld 

Mobile and Distributed Systems Group 
Ludwig-Maximilians-University Munich 

 
 

GeoDev Meetup 
Werk1, Munich 

02/12/2015 


