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August	in	Rio	de	Janeiro,	Brazil	
–  ICA:	InternaAonal	Cartographic	AssociaAon	

•  Term:	2015-2019	
•  Chair:	Haosheng	Huang	(University	of	Zurich)	
•  Co-Chair:		Jukka	M.	Krisp	(University	of	Augsburg)	

•  ICA	ExecuAve	CommiTee	liaison:	Georg	Gartner	(TU	Wien)	



Mission	

•  to	advance	the	research	on	LBS	in	all	its	
interdisciplinary	fields	
–  with	the	aims	to	enable	“anywhere,	anyAme,	for	anyone	
and	anything”	(4A)	services	



Topics of Interest 

•  Any	research	fields	related	to	LBS	
–  Outdoor/Indoor	PosiAoning	
–  Context	and	User	Modelling	
–  User	Interfaces	
–  Usability,	Privacy	and	Social	Issues	
–  LocaAon	Tracking	and	Processing	
–  Mobility	and	ITS	ApplicaAons	
–  Health	ApplicaAons	
–  …	

•  Academia,	Industry,	OrganizaAon…	

Nivala	and	Sarjakoski	(2003)	



Ac=vi=es	
•  Commission	website	hTp://lbs.icaci.org	and	e-mailing	list	

•  Currently	127	members	
•  Register	as	a	member	Sign	up	Now!	
	

•  InternaAonal	Conference	Series	on	LBS	
–  ...,	LBS	2015	(Augsburg),	LBS	2016	(Vienna),	LBS2017/2018	(Zurich?),	…	

•  Other	workshops	in	conjuncAon	with	big	conferences	
•  Special	issues	

•  Ini=a=ve	on	developing	a	cross-cu@ng	research	agenda	
–  IdenAfying	key	research	quesAons	and	challenges	that	are	
essenAal	for	the	LBS	development	in	the	next	5	or	10	years	



Why	LBS	Research	
Agenda?	



Evolving	of	LBS	

•  In	May	2000,	U.S.	
President	Bill	Clinton	
disconAnued	the	
SelecAve	Availability	to	
make	GPS	more	
responsive	to	civil	and	
commercial	users	
worldwide.	



Evolving	of	LBS	

•  Since	then,	more	and	more	GPS-based	applicaAons	
appeared.	

•  Strong	research	interests	had	been	invested.	
–  Conferences	(e.g.,	LBS	conference	series),	books,	Journals	(e.g.,	JLBS),	…

•  	à	Loca=on-Based	Services	became	a	research	field	



Raper	et	al.	2007	



Telecom infrastructure 
 
3G, 4G, (5G), ... 
WiFi 

  



GPS, Galileo, BeiDou, ... 
WiFi, Bluetooth, UWB, ... 

Positioning 



Sensors / Smart 
Environments 
 
From location-based to context-aware 
 

  



Devices / Interfaces 
 
Smartphones are not the only client. 
 

  



Rich Data 
 
Commercial and Volunteered 
Open government data 

  



More	Poten=al	Applica=ons	

•  From	NavigaAon	systems	and	Mobile	city	guide		
•  To	more	diverse	applicaAons	

•  Become	more	
“ubiquitous”	

Car	navigaAon	

City	guide	

Social	networking	

Intelligent	transportaAon	system	

AdverAsement	

Health	services	

Urban	planning	

Disaster	and	emergency	 Agriculture	Game	



The	Need	of	Interdisciplinary	
Research	
•  From	Technology-oriented	
•  To	Interdisciplinary	research	

Usability	
Privacy	

Legal	issues	

Ethical	issues	

Business	model	

blindly	following	GPS	
NavigaAon	Systems	



•  The	rapid	technologcial	development	and	the	
potenAal	ubiquity	of	LBS	à	opportunitues	and	
challenges	

•  It	is	=me	to	develop	a	cross-cu@ng	research	
agenda	
–  idenAfying	key	research	quesAons	and	challenges	
that	are	essenAal	for	the	LBS	development	in	the	
next	5	or	10	years.	



Ini=a=ve	on	developing	a	cross-
cu@ng	research	agenda	

•  A	joint	acAvity	of	the	research	community	
–  Call	for	one-paragraph	proposals	
–  Circula=ng	a	first	list	of	“key	problems”	for	comments/
feedback	

–  LBS	research	agenda	workshop	
–  Improving	and	refining	the	list	of	“key	problems”	
–  PublicaAon	of	the	LBS	research	agenda	



Ini=a=ve	on	developing	a	cross-
cu@ng	research	agenda	(1)	

•  Step	1:	Call	for	one-paragraph	
proposals	(March-July	2016)	
–  What	are	the	“big	problems”	that	should	be	
addressed	to	bring	LBS	into	a	higher	level?	

–  31	proposals		



Ini=a=ve	on	developing	a	cross-
cu@ng	research	agenda	(2)	
•  Step	2:	Compiling	a	first	list	of	“key	problems”	

–  31	proposals	à	Compiled	by	the	Commission	Chairs	and	
several	invited	experts	(Georg	Gartner,	MarAn	Raubal,	Liqiu	
Meng,	Guenther	Retsche)	à	A	first	list	of	“key	problems”	



First	list	of	“key	problems”	

•  1.	Ubiquitous	posi=oning	
–  How	can	we	determine	the	user’s	posiAon	in	indoor	
environments	and	adverse	GNSS	condiAons?	Can	sensor	fusion	
help?	Can	cooperaAve	posiAoning	help?	

–  Can	a	global	and	low	cost	indoor	localizaAon	method	be	
developed?		

–  Can	we	“standardize”	the	indoor	posiAoning	soluAons	(like	GPS	
for	outdoor,	or	OGC’s	WMS,	WFS,	WCS	and	WPS,	which	
standardize	the	input/output	of	geospaAal	data	and	processing	
services)?	



First	list	of	“key	problems”	
•  2.	From	loca=on	to	place	

–  How	can	we	enrich	the	abstract	concept	of	“locaAon”	to	reflect	
people’s	understanding	of	place,	both	individually	and	
collecAvely,	in	LBS	applicaAons?		

–  How	can	place,	which	relates	the	abstract	word	with	human	
experience,	experiences	and	interacAon,	be	modeled	for	LBS?		

–  How	can	“space	usage	rules”	(e.g.,	“no	smoking	here”)	be	
modeled	and	used	in	LBS?	

–  How	can	place	dynamics	and	(semanAc)	connecAon	be	modeled	
and	used	in	LBS?	

–  How	should	we	design	LBS	to	consider	place	(place-based	LBS)?	



First	list	of	“key	problems”	

•  3.	Personaliza=on	and	context-awareness	
–  What	is	context?		
–  In	which	ways	can	context	be	modeled	and	used	in	LBS?	
–  How	can	context-awareness	and	personalizaAon	be	provided	in	LBS?	
–  Can	we	find	a	balance	between	autonomy	and	automaAon	(human-
in-the-loop)?	

–  How	can	we	develop	LBS	to	support	collecAve	acAons	and	acAviAes?	
–  How	can	LBS	make	use	of	and	contribute	to	“internet	of	things”?	



First	list	of	“key	problems”	

•  4.	Towards	more	non-intrusive	and	“natural”	
interface	for	LBS	
–  How	can	non-intrusive	and	„natural“	interfaces	be	developed	for	
LBS?	

–  How	can	we	employ	newly	emerging	mobile	devices	(e.g.,	smart	
watches,	smart	glasses)	for	LBS	applicaAons?		

–  How	can	cartographically	pleasing	interfaces	be	provided	in	LBS?		
–  How	can	visual,	sound,	and	tacAle	methods	be	integrated	to	
effecAvely	communicate	spaAal	informaAon	in	LBS?	



First	list	of	“key	problems”	

•  5.	Evalua=on	
–  How	can	a	comprehensive	framework	(beyond	usability)	for	LBS	
evaluaAon	be	developed,	considering	user	interface,	user	
properAes	and	skills,	cogniAon,	device	and	service	properAes,	
environmental	factors,	and	social	aspects?	

–  What	is	the	usability	of	user	research	techniques	and	methods	
(longstanding	and	emerging)	in	LBS	research	(in	laboratory	and	
in	the	field)?	



First	list	of	“key	problems”	

•  6.	Privacy	
–  What	is	privacy	in	LBS?		
–  Can	we	computaAonally	model	privacy	in	LBS?	
–  How	can	we	best	address	users’	privacy	in	LBS	applicaAons?	



First	list	of	“key	problems”	
•  7.	Side	effects	and	social	impact	
of	LBS	applica=ons	
–  How	do	LBS	(e.g.,	navigaAon	systems)	
influence	people’s	spaAal	knowledge	
acquisiAon,	spaAal	awareness	and	spaAal	
ability?	Why	it	happens?	

–  How	can	we	design	LBS	that	facilitate	people’s	
acAviAes	and	decision-making	without	
harming	their	spaAal	abiliAes?	

–  How	do	LBS	influence	the	way	people	interact	
with	each	other	and	their	behaviors	at	
different	environments?	



First	list	of	“key	problems”	

•  8.	Selected	Applica=ons	(not	exclusive)	
–  Indoor	and	outdoor	pedestrian	navigaAon	
–  TransportaAon	(navigaAon,	safety)	
–  Mobile	guides	
–  Mobile	healthcare	(Ambient	living)	
–  Smart	ciAes	(smart	mobility,	smart	living,	smart	governance,	
smart	people,	…)	

–  LocaAon-Based	Games	(e.g.,	PokemonGo)	
–  Disaster	management	
–  MariAme	applicaAons	
–  Self-driving	cars	



First	list	of	“key	problems”	

•  9.	Analysis	of	LBS-generated	data	(e.g.,	
tracking	data,	social	media	data)	
–  Theories	and	data	models	of	locaAon-based	social	media	data	
and	tracking	(outdoor	and	indoor)	

–  Analysis	and	visual	analyAcs	for	social	media	data	and	tracking	
data	

–  Privacy-preserving	analysis	
–  ApplicaAons:	healthcare,	markeAng,	tourisms,	...	



Ini=a=ve	on	developing	a	cross-
cu@ng	research	agenda	(3)	

•  Step	3:	LBS	Research	Agenda	Workshop	
–  Aims:	refining	and	discussing	the	first	list	of	“key	problems”,	
developing	a	work	plan	for	the	research	agenda	paper	

–  13.11.	2016,	13:30-18:00	
–  22	parAcipants	
–  Two	Group	Discussions	



Ini=a=ve	on	developing	a	cross-
cu@ng	research	agenda	(3)	

•  Some	iniAal	summary	of	the	discussion	results	
– What	is	LBS?	
–  Is	posiAoning	one	of	the	central	issues	in	LBS?	
–  Focusing	on	applicaAon	domains	instead	of	parAcular	
types	of	LBS	applicaAons	

–  Expanding	“privacy”	to	“ethical	issues”	
–  Impact	of	LBS	applicaAons	
– Why	“PokemonGo”	aTracts	so	much	aTenAon?	
–  …

–  A “mind map” to visualize the research agenda	



Ini=a=ve	on	developing	a	cross-
cu@ng	research	agenda	(4)	

•  Next	Steps:	
–  Refining	and	improving	the	first	list	of	“key	problems”	
–  CirculaAng	the	revised	list	to	the	LBS	community	for	
comments	&	feedbacks	

–  LBS	research	agenda	paper	(first	draq	by	Summer	2017)	



Please	help	shaping	the	research	agenda!	

hdp://lbs.icaci.org/research-agenda/	

Any	comments	and	sugges=ons	are	
welcome!	

Thank	you	for	your	aden=on!	


