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Leveraging Big Data for Future Mobility
Utilizing User Generated Content for Transport Modelling
Friday 15th December 2017 - Technical University of Munich

The Chair of Transportation Systems Engineering of TUM has joined forces with Northwestern University, USA
and the University of California Santa Barbara, USA, in an attempt to decode the use of Big Data and User
Generated Content in transport. The first station of this journey is the workshop in Munich, where distinguished
professors from the fields of transport and computer science will present and discuss their work.

Schedule and Presentations

9.00-9.30 Registration and Coffee
9.30-10.30 Keynote Speech H. Mahmassani (Northwestern University)

10.30-11.15 From Local to Global: Harvesting the web to understand motivation, movement, and hete-
rogeneity in travel behavior K. Goulias (University of California, Santa Barbara)

11.15-12.00 Modelling daily mobility in the era of Big Data F. Viti (University of Luxembourg)
12.00-13.00 Light Lunch
13.00-13.45 Predicting for the adaptive transport system ... and other necessary ingredients for resilient

urban mobility F. C. Pereira (Technical University of Denmark)
13.45-14.30 Connect the (mobility) dots: Mining users’ mobility patterns from network and social media

data L. Kärkkäinen, L. Tonetto and J. Ott (Technical University of Munich)
14.30-15.15 Mobility–related feature extraction from emerging data C. Antoniou (Technical Universi-

ty of Munich)
15.15-16.30 Panel Discussion and Closing

The workshop will take place at the TUM campus (Arcisstraße 21, 80333 Munich room 0507.1713).

C. Antoniou K. Goulias H. Mahmassani F. C. Pereira J. Ott F. Viti
TUM UCSB NW DTU TUM UniLu

Master Class - 14th Dec, 14.00 - 16.00

A masterclass will be given by
Prof. Mahmassani (NW) and Prof.
Goulias (UCSB). For more infor-
mation visit the Registration page
(http://go.mytum.de/685110).

Information and Registration

This is a free admission event. For organizational
purposes, please register in the following link:
http://go.mytum.de/685110

This project is partially funded by the Excellence Initiative via the TUM Global Incentive Fund 2017

Contact: Prof. C. Antoniou
e-mail: c.antoniou@tum.de
website: www.tse.bgu.tum.de
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PLACE	PERCEPTION,	ATTRACTIVENESS,	
MEANING	&	RELATIONSHIP	TO	
ACTIVITY	&	TRAVEL
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Locations	and	Activities	are	Closely	
Related	and	Activity	Location	Choice	
Depends	on	Different	Attributes	with	

Different	Decision	Weights
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In	one	of	the	Geotrans surveys	we	asked	a	series	of	questions	
about	attributes	for	7	types	of	activities:	grocery	shopping,	other	
shopping,	activities	with	family,	outdoor	recreation,	social	
activities,	eating	out,	and	entertainment	(Likert 7	categories	of	
strongly	disagree	to	strongly	agree)

1. Cost	of	goods	or	services	at	the	place- “cost”
2. Whether	the	place	is	a	good	reflection	of	the	type	of	person	I	am- “identity”
3. The	quality	of	the	products	or	services	offered- “quality”
4. Whether	the	place	has	a	positive	social	atmosphere- “social”
5. How	much	time	it	will	take	me	to	travel	to	the	place- “traveltime”
6. How	well	the	place	reflects	the	Santa	Barbara	lifestyle- “culture”
7. How	close	the	place	is	to	my	home- “distance”
8. The	safety	of	the	surrounding	area- “safe”
9. If	there	are	other	places	close	by	where	I	can	do	other	activities- “proximity”
10. Whether	the	place	meets	all	my	[fill	in	the	activity	type]	needs- “dependence”
11. Whether	the	place	makes	me	feel	happy- “happy”
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Intangible	amenities?	Imaginary?		Sensed	attributes?	



Many	“soft”	or	“sensed”	(not	cost,	time,	
distance)	attributes	are	important	for	different	

types	of	activities	
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We	Need	to	Find	Ways	to	Measure	
Previously	Unmeasured	Aspects	
(also	called	emotions	by	part	of	the	literature)	

• @Clearly	Definable	Locations	for	Multiple	
Activities	– 2	Shopping	Malls

• In	a	Region	Where	Respondents	Live
• @Institution/Place	of	Significant	Value	to	the	
Personal	Growth	of	Respondents
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SENSE	OF	PLACE	AND	PLACE	HAPPINESS	
(AN	EXAMPLE	OF	ATTITUDES	IN	ACTIVITY	&	TRAVEL	BEHAVIOR)

With	Kate	Deutsch	(main),	Seo Youn Yoon,	and	Srinath Ravulaparthy

7



Sense	of	Place	(SOP)
• Initialized	by	Tuan(1974)	as	phenomenological	entity.		He	provided	the	foundation	

and	theoretical	framework	to	describe	the	emotional	connection	between	place	
and	people

• Geographers	debated	on	quantifiability and	measurement	issues	(Canter,	1983;	
Golledge and	Stimson,1997)

• Today	we	have	a	variety	of	options	in	terms	of	attitudinal	questions-based	
measures	of	Sense	of	Place	mainly	from	environmental	psychology	(Jorgensen	and	
Stedman,	2001,	2006;	Deutsch	and Goulias,	2009,	2010,	2013)

• Multiple	dimensions of	Sense	of	Place	(Altman	and	Low,	1992;	Stokols and	
Shumaker,	1981;	Guest	and	Lee,	1983;	Jorgensen	and	Stedman,	2001,	2006	;	
Brown	and	Werner,	2009;	Deutsch	and Goulias,	2009,	2010,	2013)

• We	started	exploring	the	connection	between	Sense	of	Place	and	Travel	Behavior	
(Deutsch	and Goulias,	2009,	2010,	2013)



Measuring	Place	Affect	and	Cognition

• Theory	of	Sense	of	Place
– Belonging	(I	am	Californian,	Parisian,	Wildcat?)
– Attachment	(makes	me	relaxed,	proud,	happy,	sad)
– Dependence	(meets	my	needs)
– Identity	(reflection	of	me)

• Theory	of	Affordances:
– People	perceive	the	environment	in	terms	of	
functionally	significant	properties	(e.g.,	social	
interaction)

• Place	Perception/Satisfaction
– For	each	location	measure	attributes	and	importance
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BACKGROUND	ON	STUDY	AREA
(SOUTH	SANTA BARBARA COUNTY)
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Study	Area
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Santa	Barbara	Shopping	Malls	two	different	designs	(Deutsch	MA	&	Ph.D.dissertation)13
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Sense	of	Place	Dimensions
(environmental	psychology)
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Deutsch	Model
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Lessons	Learned
• We	can	ask	questions	and	derive	factors	but	more	than	just	

the	3	main	SOP	factors	(dependence,	identity,	attachment)	
are	needed	to	capture	variance	in	responses

•
• Strong	correlation	with	scheduling	of	activities	and	mode	

used	to	arrive	at	destinations	– just	shopping	or	a	movie	
too?

• Interactions	with	social	networks	important	– with	whom?
• Different	persons	attracted	by	different	features	(again	

depending	on	activity)	– strollers	at	La	Cumbre
• Need	to	look	at	different	scales	to	identify	the	effect	of	

multiple	destinations	– “downtown”
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Measure	attitudes	and	satisfaction	
for	an	entire	city	&	region

Kate	Deutsch	Dissertation	and	Extensions	by	Lee,	Davis,	Ravulaparthy,	and	McBride	
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We	will	see	later	this	area	
to	the	right	is	the	most	
attractive	and	perceived	
as	filled	with	
opportunities
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Internet-based	Survey

! !
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For	each	hexagon
(isotropic	tesselation)
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Attractiveness
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Danger
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Opportunities
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Familiarity
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Weighted	Attitudes	by	Importance

29



Attractiveness		
&	

Opportunity
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Attractiveness	
&	Familiarity
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Opportunities		
&	Familiarity
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Link-based	Network	Centrality	vs	
Perception
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Centrality	conceptually	identifies	Links	on	a	network	that	belong		to	shortest	paths	from	
any	origin	to	any	destination
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Perception	of	Opportunities



Tweet	Happiness	(user-based)

Twitter	Happiness 36

Word Rank Average

Laughter 1 8.50

Happiness 2 8.44

Love 3 8.42

Sincere 500 7.10

Social 1,996 6.22

Random 7,121 5.02

Par 7,200 5.00

Emotional 8,752 4.42

Bieber 8,899 4.28

Strike 9,207 3.96

Earthquake 10,187 1.90

Terrorist 10,222 1.30

Word	list	and	basic	methods	from:
Mitchell,	L.,	M.	R.	Frank,	K.	D.	Harris,	P.	S.	Dodds,	and	C.	M.	Danforth.	The	Geography	of	
Happiness:	Connecting	Twitter	Sentiment	and	Expression,	Demographics,	and	Objective	
Characteristics	of	Place.	PLoS ONE,	Vol.	8,	No.	5,	May	2013.



Happiness	is	not	a	number

MOntecito Isla	Vista

Twitter	Happiness 37



Happiness	is	not	a	number

Montecito Isla	Vista

Twitter	Happiness 38



39

Tweet	happiness

GeoTrips Survey	
attractiveness



Big	(and	useful)	Data

• Networks	are	Big	Data	
• Tweets	are	Big	Data
• Combination	with	a	geospatial	survey	completes	
the	place	perception	analysis	from	three	different	
viewpoints	

• Same	reference	to	locations/spaces/places	is	the	
linking	of	all	these	sources	of	information

• Building	models	with	stats	that	combine	the	data	
from	all	sources	is	another	way	to	link	them	

40



41

Next	Simagent


