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Urban	Subdivisions	
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Urban	Subdivisions	

Gushaussstrasse	27,	1040	Vienna	

Austria	

Vienna	



Urban	Subdivisions	

Japan	

Tokyo	(-to)	 Hokkaido	(-do)	 Osaka/Kyoto	(-fu)	 Other	prefectures	(-ken)	

Large	towns	(-shi)	

CiYes/Ward	(-ku)	

Small	ciYes	(-machi)	
Neighborhood	(-cho)	

Zones	(-chome)	

Blocks	(-ban	or	-banchi)	

House	(-go)	

Apartments	

Japan	



Urban	Subdivisions	

Minato,	Minamiazabu-shi,	Maeda-machi,	3	Chome,	2-15	ban-14-go	

Japan	
Japan	
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Large	towns	(-shi)	
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Zones	(-chome)	
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CogniYve	Subdivisions	

Informa3on	in	mind	is	hierarchical;	and	the	
sequences	of	containing	districts	about	the	
desired	places	are	checked	from	the	"top	
down"	to	find	the	smallest	district	
containing	the	origin	and	des3na3on.	

Kuipers	(1978)	



Reality	
Percep5on	 Percep5on	

Spa5al	Communica5on	

Modeling	



Machine-based	NavigaYonal	InstrucYons	

•  Geometric-based	instruc3ons	

•  Passive	explora3on	of		
the	environment	

•  The	least	influence		
on	improving	the	user’s		
spa3al	knowledge	



•  Humans	ac3vely	employ	different	forms	and	
representa3ons	of	spa3al	informa3on	to		
perform	naviga3onal	tasks	

– Landmark	knowledge	

– Route	knowledge	

– Survey	knowledge	

Human-based	NavigaYonal	InstrucYons	



Enriching	NavigaYonal	InstrucYons	

An	approach	to	enrich	wayfinding	
instruc3ons	with	local	landmarks,	
which	automa3cally	extracts	local	
landmarks	from	datasets	and	integrates	
them	in	wayfinding	instruc3ons	

Raubal	&	Winter,	2002	

A	weigh3ng	model	for	genera3ng	
rou3ng	instruc3ons	that	annotate	
simple	routes	with	references	to	
landmarks	

Duckham	et	al.,	2010	



Enriching	NavigaYonal	InstrucYons	

An	approach	to	formalize	the	structural	
salience	of	objects	along	routes,	upon	
which	landmarks	are	automa3cally	
integrated	into	route	direc3ons	

Klippel	&	Winter,	2005	

Automa3c	landmark	detec3on	for	3d	
urban	models	based	on	visual	and	
seman3c	characteris3cs	

Ganitseva	&	Coors,	2010	



Reality	
Percep5on	

Spa5al	Communica5on	

Modeling	



An	indoor	naviga3on	approach	
considering	obstacles	and	space	
subdivision	of	2D	plan	

Xu	et	al.,	2016	

Space	Subdivision	for	Indoor	NavigaYon	

A	conceptual	framework	of	space	
subdivision	for	indoor	naviga3on		

Zlatanova	et	al.,	2013	

Kruminaite		&	
Zlatanova,	2014	

Indoor	space	subdivision	for	indoor	
naviga3on	



Space	Subdivision	for	Indoor	NavigaYon	

•  Characteris3cs	
– Visual	
– Seman3c		
– Func3onal	



Space	Subdivision	for	Indoor	NavigaYon	

•  Characteris3cs	
– Visual	
– Seman3c		
– Func3onal	



CogniYve	Subdivisions	in	Outdoor	NavigaYon	

Enriching	navigaYonal	instrucYons	
	

(PotenYal	ApplicaYons)	

Informa3on	in	mind	is	hierarchical;	and	the	
sequences	of	containing	districts	about	the	
desired	places	are	checked	from	the	"top	
down"	to	find	the	smallest	district	
containing	the	origin	and	des3na3on.	

Kuipers	(1978)	



CogniYve	Subdivisions	in	Outdoor	NavigaYon	

Generalizing	navigaYonal	instrucYons	
	

(PotenYal	ApplicaYons)	
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Generalizing	navigaYonal	instrucYons	
	

(PotenYal	ApplicaYons)	



CogniYve	Subdivisions	in	Outdoor	NavigaYon	

Including	in	DesYnaYon	DescripYons	
	

(PotenYal	ApplicaYons)	

•  DesYnaYon	DescripYon	(Tomko	&	Winter,	2009)	
–  A	referring	expression	uniquely	describing	a	place,	consis3ng	of	
a	hierarchically	ordered	set	of	references	to	prominent	spa3al	
features	of	various	types	that	are	known	to	the	addressee		

–  A	 route	 descrip3on	 focusing	 on	 the	where	 of	 the	 des3na3on	
instead	of	the	how	to	reach	it	



CogniYve	Subdivisions	in	Outdoor	NavigaYon	

Including	in	DesYnaYon	DescripYons	
	

(PotenYal	ApplicaYons)	

Example:	Next	to	the	opera	house,	off	Kartnerstrasse	



CogniYve	Subdivisions	in	Outdoor	NavigaYon	

Including	in	DesYnaYon	DescripYons	
	

(PotenYal	ApplicaYons)	



CogniYve	Subdivisions	in	Outdoor	NavigaYon	

Including	in	DesYnaYon	DescripYons	
	

(PotenYal	ApplicaYons)	

Example:	In	the	city	center,	next	to	the	opera	house,	off	Kartnerstrasse	



CogniYve	Subdivisions	in	Outdoor	NavigaYon	

DefiniYon	of	Subdivisions	

– Administra3ve	

– Cogni3ve	
•  Visual	
•  Seman3c	
•  Func3onal	
•  …	

	

(Possible	Challenges)	



CogniYve	Subdivisions	in	Outdoor	NavigaYon	

Relevancy	

	

(Possible	Challenges)	

Landmark	

• 	Saliency	

• 	Distance	to	the	des3na3on	

	

	

EKHTIARIEH	

DARROUS	QOLHAK	

District	
• 	Saliency	

•  Posi3on	respect	to	the		
			des3na3on	

• 	Context	

• 	…	



CogniYve	Subdivisions	in	Outdoor	NavigaYon	
(Possible	Challenges)	

Uncertain	boundaries	

– Geographically	

– Linguis3cally	

	

QOLHAK	



DARROUS	

CogniYve	Subdivisions	in	Outdoor	NavigaYon	
(Possible	Challenges)	

Uncertain	boundaries	

– Geographically	

– Linguis3cally	

	

QOLHAK	



CogniYve	Subdivisions	in	Outdoor	NavigaYon	

Uncertain	boundaries	

	

(Possible	Challenges)	



Thank	you	for	your	ahenYon!	
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