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Public self-service bike sharing systems, such as Vienna’s Citybike or Paris’ Velib, are highly
successful models in which bicycles are left at the free disposal of users throughout major
parts of the cities [2]. Users can take a bike at any time and from any station and also bring it
back almost whenever and wherever they want. Such systems effectively augment public
transport in major cities in a very environmental-friendly way, reducing individual traffic with
motorized vehicles and also motivating people to be active and do something for their health.
While such systems are booming among major cities since several years, there are still many
open research questions concerning an optimal setup and maintenance. This PhD topic
addresses two particular aspects: (a) the selection and sizing of additional bike stations to
extend an existing system and (b) the continuously required transfers of bikes among stations
in order to keep the system balanced, i.e., to have enough bikes as well as free parking slots
available at any station. Especially the last aspect is crucial for the acceptance of the system
by the users [9].
Diverse studies concerning the expected demands at various locations within a city in
dependence of crucial factors such as the weather, day of the week, closeness to public
transport stations as well as other places of interest already exist [2,8,9]. This PhD topic
concentrates on algorithmic/mathematical approaches for optimizing the allocation of
additional resources (stations) and the planning of the regular maintenance trips for
transporting bikes among stations in order to achieve a maximally balanced state throughout
each day when estimated demands are already given. Some work in this direction on
simplified models already exists, see e.g. [1,3,4], but due to the complexity of these problems,
there is still substantial room for improvement. According to Citybike Vienna, especially the
rebalancing is currently still done by mainly following human intuition instead of seriously
optimized planning. A substantial saving w.r.t. traveling costs, also reducing the related
environmental impact, as well as an increased user satisfaction due to less entirely empty or
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full rental stations can be expected when putting more effort in finding improved planning
strategies.
From an algorithmic point of view, we are faced with extended variants of resource allocation
problems and capacitated split pickup and delivery vehicle routing problems, in which
stochastic and dynamic/online aspects also play major roles. Based on our previous work in
the domains of transportation optimization and network design, see e.g. [5,6,7], we will
address these challenges primarily with mathematical programming techniques including
branch-and-cut, column generation, Benders decomposition, and stochastic programming, but
also with heuristic methods and hybrids thereof. Algorithmic results of this project will
presumably also be highly relevant for other application domains.
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