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Abstract	
Modern	automobile	transportation	is	facing	a	great	transition	driven	by	the	development	of	self-driving	
vehicles,	electric	cars	and	carpooling	systems.	Within	the	proposed	thesis,	the	potential	of	a	commuter	
platform	will	be	elaborated	that	matches	travelers	of	similar	routes	into	joint	trips.	First,	the	underlying	
matching	problem	will	be	formalized	by	focusing	on	the	choice	of	variables	and	objectives.	This	model	is	
enhanced	and	discussed	using	empirical	data	retrieved	from	commuters	to	the	campus	of	Technical	
University	Munich	(TUM)	in	Garching,	Germany.	Further	investigations	about	previous	studies	and	
coexisting	solutions	are	then	aggregated	in	order	to	derive	core	implications	for	the	development	of	a	
commuter	matching	platform.	Based	on	these	studies,	the	software	will	be	designed	and	implemented	
as	well	as	validated	against	a	simulated	user	base.	

Background	
The	Commuter	Matching	Problem	
The	majority	of	vehicles	in	Germany	have	a	capacity	of	five	seats,	but	only	1.5	of	them	are	used	on	an	
average	trip.	Commute	rides	to	work	don’t	even	exceed	a	capacity	of	1.2	passengers	on	average	[35].	
Concluding	this,	one	can	identify	the	high	potential	of	increasing	the	utility	of	the	vehicles	as	well	as	of	
the	automobile	infrastructure.	When	matching	commuters,	the	total	distance	driven	should	be	reduced.	
Meanwhile	the	total	travel	time	and	required	flexibility	shouldn’t	be	increased	to	much.	Further,	
matching	might	include	user	characteristics	and	preferences.	
	
Platform	Development	
The	advent	of	platforms	in	the	IT	domain	during	the	last	years	emphasized	an	important	social	and	
economic	impact	in	many	fields	of	industry.	The	platform	as	a	business	model	creates	a	standalone	
market,	which	connects	providers	and	customers	and	is	controlled	by	an	operator.	Design	principles,	
policies	and	the	growth	strategy	form	decisive	factors	which	have	to	be	studied	and	identified	for	each	
environment	individually.		

Motivation	
On	average,	there	are	668	vehicles	per	1000	inhabitants	in	Germany	and	the	number	is	constantly	
increasing.	At	the	same	time,	the	impact	of	congestion	is	rising	especially	in	metropolitan	areas,	where	
many	commuters	travel	from	outer	regions	into	city	centers	or	business	parks.		
A	successful	match	results	is	a	win-win	situation	since	the	passenger	reduces	fuel	consumption,	mileage	
and	driving	effort.	Additionally,	the	driver	can	split	his	fare	with	passengers	or	form	a	commuter	group	in	
order	to	alternate	the	role	of	the	driver.	Finally,	a	company	or	institution	might	also	be	in	favor	of	the	
successful	match	since	many	cars	are	leased	by	the	company	and	an	increased	exchange	between	
employees	supports	the	company’s	network	effect.	
The	concept	of	car	sharing	also	claimed	its	first	success	in	some	big	cities,	which	proofs	a	general	
emergence	of	the	Share	Economy	and	a	broad	environmental	awareness.	



Research	Question	

1. What	are	the	existing	strategies	and	approaches	to	solve	real-time	ride-sharing?		

2. How	to	formalize	the	commuter	matching	problem	in	metropolitan	areas?		

3. How	to	design	and	implement	a	platform	for	daily	ride-sharing	in	metropolitan	areas?	

Literature	Overview	
The	first	practical	organized	carpooling	studies	have	been	undertaken	in	Bellevue	and	Seattle	in	
Washington	as	well	as	Sacramento,	Coachella	and	Los	Angeles	in	California	during	the	1990s	[17].	These	
similar	systems	were	introduced	to	take	advantage	of	the	so-called	“high-occupancy	vehicle”	(HOV)	lanes	
on	several	highways,	which	permit	just	vehicles	with	more	than	one	passenger	driving	on	a	specific	lane.	
Besides	empirical	studies	about	the	participants,	functionality,	usability	and	the	payment	system,	social	
aspects	were	researched,	too	[2,4,5,6,7,8,10,11,12,13,14,15,	17,18,19,20,21,22,23,25,26	,28,29,30,32].	
Further	studies	discussed	the	potential	for	ridesharing	for	single	universities	or	companies	[9,24,27,31].	
Hwang	and	Giuliano	analyzed	the	travel	distance,	parking	options	and	company	size	[22].	The	master	
thesis	of	Andrew	M.	Amey	(MIT)	particularly	emphasized	the	importance	of	incentives	for	travelers	and	
potential	strategies	for	reaching	a	critical	mass	when	establishing	a	commuter	system	to	the	MIT	campus	
[17].	
In	a	report	of	the	University	of	Maryland,	the	“Real-time	Rideshare	Matching	Problem”	is	treated	by	
analyzing	and	comparing	state-of-the-art	systems	and	furthermore	formalizing	the	theoretical	model.	
This	model	included	smoking	habits,	pet	friendliness	together	with	gender	and	age	preference	into	one	
trip	matching	function	[3].	
In	1981,	there	was	the	first	organized	commuting	system	in	Germany	operated	by	the	city	of	
Friedrichshafen,	which	was	based	on	a	shared	taxi	system	of	predefined	route	points	[17,18]	
Another	system	called	“M21”	was	established	in	1998	and	operated	by	Daimler-Chrysler	and	the	State	of	
Baden-Württemberg	with	the	goal	of	increasing	the	car	utility	of	commute	rides	to	the	company’s	
research	facility	[16,	17].	
Since	2010,	“Flinc”	provides	a	matching	platform	for	spontaneous	short-distance	trips	and	daily	
commuting	routes	in	Germany	[3,27,33,34].	
	

Methods	
Modelling	of	Optimization	Problems	
By	formalizing	the	commuter	matching	problem	as	a	combinatorial	optimization	problem,	the	theoretical	
foundation	for	the	algorithm	can	be	laid	that	identifies	the	best	matching	solution	out	of	the	set	of	all	
feasible	solutions.	In	Addition	to	the	best	theoretical	solution	one	has	to	adapt	the	matching	procedure	
to	two	aspects:	the	dynamic	nature	of	trip	assignments	as	well	as	the	selfish	behavior	of	all	agents.	
	
Empirical	Research	
To	exemplary	study	the	market	segment	of	students	and	faculty	commuters,	empirical	methods	will	be	
applied.	A	quantitative	study	will	be	based	on	survey	data	and	analyzed	to	describe	the	behavior	and	
attitude	of	this	potential	customer	group.	Furthermore,	adjustments	of	the	modelled	problem	could	be	
undertaken	based	on	the	identified	valuation	of	time	and	travel	costs.	
	



Descriptive	Research	
The	descriptive	research	analyzes	previous	and	the	state-of-the	art	solutions	to	solve	ride-sharing	in	
other	countries	including	the	given	circumstances.	Further,	market	competitors	in	Germany	are	studied	
regarding	their	matching	approach	and	technology.	From	this	analysis,	major	requirements	for	platforms	
in	that	segment	will	be	visible.	
	
Software	Engineering	
As	part	of	the	Software	Engineering	process,	which	will	be	used	to	create	the	commuter	matching	
platform,	subdisciplines	like	requirements	engineering,	software	design	and	testing	will	be	dealt	with.	In	
particular,	personas	and	their	specific	use	cases	will	be	defined,	the	platform	architecture	will	be	
modelled	and	afterwards	implemented.	Finally,	the	matching	functionality	will	be	tested	by	simulating	
several	simultaneous	platform	users.	
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