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Quantum Computing for Future Mobility

QCMobility project of the DLR Quantum Computing Initiative is supported by d-fine, plangc and other
industry and research partners

How can quantum computers contribute to the sustainable, efficient and demand-oriented mobility of
the future? As part of the application project QCMobility, the DLR Quantum Computing Initiative (DLR QCI)
of the German Aerospace Center has commissioned the consulting firm d-fine and the quantum compu-
ter manufacturer planqgc to find specific answers to this question. To this end, they are collaborating with

other partners from research and industry in two sub-projects.

The sub-project QCMobility | Intermodal Transport is investigating how quantum computers can
help to better plan and control freight transportation across different modes of transport - i.e. rail,
road, and waterways. The project partners are Fraunhofer CML, Kombiverkehr, TriCon and UIRR as

subcontractors. The Port of Duisburg (duisport] is involved in the project as an associated partner.

The sub-project QCMobility | Road Transport focuses on urban and rural transport - specifically
on-demand services and delivery services. The aim is to use quantum algorithms to make dynamic
processes such as the use of suitable stops or route planning more intelligent. The subcontractors
are DB Regio Bus, Fraunhofer IML and Rhein-Neckar-Verkehr. The logistics company Dachser is an

associated partner.

Both sub-projects address one central problem: the increasing complexity in the planning of modern
transportation and logistics systems. A large number of influencing factors - such as the traffic situation,
capacities, demand, time windows or environmental influences - must be taken into account simulta-

neously and constantly re-evaluated. Traditional computers are reaching their limits here.


https://qci.dlr.de/en/qcmobility/
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Together with the teams from the DLR Institute of Transport Research and the DLR Institute of Quantum

Technologies, d-fine, plangc and their project partners are working on the development and evaluation
of quantum-based optimization approaches - based on real use cases and data sets from practice. The
focus is not only on new solutions through the use of quantum computing, but also on building a strong,
practical ecosystem: research, start-ups and industry are working together to build up expertise in the

field of quantum computing.

The sub-project QCMobility | Intermodal Transport is investigating how quantum computing can help

to manage freight transport more efficiently - especially where several modes of transport such as rail,
truck and ship are interlinked. The aim is to optimize complex planning and control processes along inter-
modal supply chains and thus support the shift of transports, e.g. to the more environmentally friendly

railways.

Practical use cases are developed in the project and mapped as mathematical optimization problems -
for example, for controlling handling processes or planning complex transport networks. Dynamic sys-
tems, in which different modes of transport must be coordinated, pose major challenges for conventional
methods. The project uses real-life data, such as route, timetable and booking information, to create

realistic scenarios that are analyzed and evaluated using quantum-based optimization approaches.

The consortium for QCMobility | Intermodal Transport, consisting of d-fine and plangc, will be supple-
mented by additional industry partners: UIRR as International Union for Road-Rail Combined Transport,
Kombiverkehr as an operator in combined transport with a Europe-wide freight transport network and
TriCon as the operator of a trimodal transhipment terminal will contribute their expertise and data to the
project as subcontractors. The Fraunhofer Center for Maritime Logistics and Services (CML) as another
subcontractor is contributing its know-how in the field of logistics and QC applications to the project. In
addition, duisport, Europe’s largest inland port and leading hinterland hub, is involved in the consortium

as an associated partner.


https://www.dlr.de/en/vf
https://www.dlr.de/en/qt
https://www.dlr.de/en/qt
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How can we respond to growing traffic, increasing delivery and mobility needs and limited public space
- and at the same time respond flexibly to demand and the traffic situation? This is precisely where the
sub-project QCMobility | Road Transport comes in: The aim is to use quantum computing to plan and

control dynamic and space-related mobility and delivery processes more intelligently.

The focus is on two central fields of application: on-demand transport - i.e. demand-oriented mobility
services in which vehicles are used flexibly according to demand (also known as demand-responsive
transport, or DRT for short) - and urban delivery services such as courier, express and parcel services
(CEP). Both systems face similar challenges: limited road space, changing requirements, real-time de-
mand - and the question of how virtual stops or loading zones can be optimally distributed and used.

In close cooperation with industry and research partners, specific application scenarios are developed
in the project, transferred into mathematical models and analyzed using specially developed quantum
algorithms. The aim is to help transport companies and logistics companies make decisions in complex,

dynamic planning processes.

The sub-project QCMobility | Road Transport is being coordinated and implemented by d-fine and planqc,
who are working together with other partners. These include Rhein-Neckar-Verkehr GmbH as a trans-
port company and DB Regio Bus as a bus company, both of which are contributing data and practical
experience as subcontractors. As an associated partner, Dachser contributes know-how from inner-city
logistics. The consortium is complemented by the Fraunhofer Institute for Material Flow and Logistics
(IML), which is contributing its research expertise in mobility and logistics issues to the project as a sub-

contractor.
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About d-fine

d-fine is a European consulting firm focused on analytical and quantitative challenges and the
development of sustainable technological solutions. The combination of over 1,500 employees with a
strong scientific background and many years of practical experience enables us to provide tailor-made,
efficient and reliable solutions for more than two hundred clients from every sector of the economy.

www.d-fine.com

About planqc

plangc develops quantum computers based on neutral atoms, offering the fastest path to

scalable quantum processors for industrial applications. Founded in April 2022 in Garching near
Munich by Alexander Glatzle, Sebastian Blatt, and Johannes Zeiher, planqc is the first spin-off from
the Max Planck Institute for Quantum Optics under the Munich Quantum Valleyinitiative. The company
leverages a strong partnership with the Max Planck Institute and builds on decades of leading
research in neutral-atom quantum technology. In its Series A round, plangc raised €50 million, led

by CATRON Holding and DTCF, with support from Bayern Kapital, the Max-Planck Foundation, UVC
Partners, Speedinvest, and a BMBF grant.

www.plangc.eu


https://www.d-fine.com/en/
https://planqc.eu/
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About the DLR Quantum Computing-Initiative

The DLR Quantum Computing Initiative (DLR QCI) brings together research, industry, and startups to
collaboratively develop quantum computers, manufacturing technologies, and relevant applications.

To support this, the DLR QCI provides technological infrastructure, workshops, and office spaces at two
innovation centers in Hamburg and Ulm. This fosters a strong ecosystem for the industrialization of
guantum computing in Germany, funded by the Federal Ministry for Economic Affairs and Climate Action.

gci.dlr.de


https://qci.dlr.de/en/homepage/

