
1 

 
 
© The Author(s), under exclusive license to Springer Nature Switzerland AG 2025 
Submitted to: Proceedings ICSOB 2025, to appear in Springer LNBIP 

Accelerating Software-Intensive Innovation via Living 
Labs: Evidence from the AIAMO Project 

Katharina Peine1, Michael Ortgiese2, Alexander Sohr3, Lisa Schiffers4 and Thomas 
Hornig1 

1 highQ Computerlösungen GmbH, Schwimmbadstr. 26, 79100 Freiburg, Germany 
2 Deutsches Zentrum für Luft- und Raumfahrt e.V. (DLR), Institut für Verkehrsforschung, Ru-

dower Chaussee 7, 12489 Berlin, Germany 
3 Deutsches Zentrum für Luft- und Raumfahrt e.V. (DLR), Institut für Verkehrssystemtechnik, 
Technisches Transport- und Mobilitätsmanagement, Rutherfordstr. 2, 12489 Berlin, Germany 
4 ITS Germany - Bundesverband der Wirtschaft und Wissenschaft für Verkehrstechnologien 

und intelligente Mobilität e.V., Unter den Linden 10, 10117 Berlin, Germany 

Abstract. In an increasingly digital world, the ability to innovate is crucial to the 
success of both economy and society, especially in connection with the growing 
use of artificial intelligence (AI). In order for such technologies to be developed 
and tested, open, practical environments for joint experimentation are needed. 
Living Labs offer a suitable framework for this. Using the example of the re-
search project AIAMO (Artificial Intelligence And Mobility), led and coordi-
nated by ITS Germany e.V.1, this paper highlights how innovation processes can 
be established in a Living Lab to develop AI-based innovations in the mobility 
sector. 
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1 Introduction and intention of the paper: focus on innovation 
potential 

Innovative capacity plays a central role in shaping technological and societal develop-
ment, particularly in the context of ongoing digitalization and the increasing use of 
artificial intelligence (AI).[1] AI refers to systems and algorithms capable of learning 
from data and performing tasks that require decision-making under uncertainty.[2] 
Building on the open innovation paradigm, [3] previous studies suggest that collabora-
tive and cross-sectoral development environments can reduce time-to-market and in-
crease the effectiveness of innovation outcomes.[4] To this end, open, experimental 
environments in which new ideas can be tested together with partners from research 
and practice are necessary. Software platforms (in the context of this paper, particularly 

 
1 ITS Germany e.V. – Federal Association of Industry and Science for Transport Technologies 

and Intelligent Mobility – has been working at the interface between intelligent transport sys-
tems and mobility for more than 20 years 
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in the area of mobility) are complex, especially due to the many systems and interfaces 
of the various partners – this effect is further amplified by the integration of AI: AI 
applications follow unprogrammed rules that are often inexplicable and incomprehen-
sible.[5] This is why living labs are particularly well suited for their development, as 
they enable AI applications to be tested and further developed under real-world condi-
tions, addressing socio-technical challenges such as acceptance, transparency, and tar-
geted use. They promote participatory design, which is crucial for ensuring that the 
introduction of AI systems is sustainable and in line with the common good. Living 
Labs offer an environment that supports this kind of cooperation and collaboration be-
tween partners as well as the testbed for rapid prototyping in a real-world setting. This 
paper analyzes how innovation processes can be designed in a Living Lab in order to 
harness the potential of AI, using the research project AIAMO2  (Artificial Intelligence 
And Mobility) as a case study. 

2 Background: Living Labs and Artificial Intelligence – 
Synergies for Innovation 

In recent years, Living Labs have become an effective tool for developing, testing, and 
implementing innovative technologies. They provide a real-world environment where 
researchers, companies, public institutions, and end users collaborate to design and re-
fine solutions. As user-centered, open innovation ecosystems, Living Labs enable tech-
nologies to be developed and tested iteratively under everyday conditions, ensuring so-
lutions are tailored to actual needs.[6] Such environments are particularly important for 
AI systems, as they directly address the interplay between technology, organization, 
and users.[7] 

2.1 Basic principles and functioning of Living Labs 

Living Labs are open innovation ecosystems characterized by four key principles. 
Observing these solutions are more responsive to societal needs and achieve greater 
acceptance:[8] 
• Multi-stakeholder participation: Integration of various interest groups (business, 

science, public, users) into the innovation process. 
• User centricity: Development and validation of technologies under realistic condi-

tions with active user involvement. 
• Iterative approach: Continuous improvement through feedback loops, rapid pro-

totyping, and field testing. 
• Co-creation: Joint idea generation, development, and implementation of solutions 

in a collaborative process. 

 
2 https://www.aiamo.de/de 
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2.2 Artificial intelligence as a driver of innovation 

AI refers to software- and hardware-based systems that use algorithms to automatically 
solve complex tasks and learn from data. Areas of application range from speech and 
image recognition to optimization tasks and data-driven decision-making in the mobil-
ity, healthcare, and energy sectors.[9] 

AI systems enable new business models, increase efficiency, and create the basis for 
innovative services. At the same time, however, they require special care with regard 
to ethics, fairness, and data protection.[10], [11] This concerns particularly the area of 
mobility (subject of this paper) due to the sensitive movement data of road users, which 
play a major role als training input.[12] 

2.3 The symbiosis: Why Living Labs are crucial for AI innovation and 
deployment 

The integration of AI into operational systems with existing processes and infrastruc-
tures is complex and multifaceted. This is where Living Labs unfold their full innova-
tion potential and challenges at the same time:  
• Real data and environments: AI solutions benefit from validation through authen-

tic data streams and usage conditions in the lab. Prototypes are tested not only 
under laboratory conditions, but also in real-life contexts – to the extent that this 
data is accessible.[13] 

• User integration: The early and continuous involvement of users makes it possible 
to identify and compensate for bias in AI training and to increase acceptance, while 
a critical mass of users is both essential for success and challenging to attain sim-
ultaneously. [14] 

• Interdisciplinary collaboration: AI projects require expertise in computer science, 
domain knowledge, and social science disciplines; Living Labs promote precisely 
this kind of collaboration. However, providing such a socio-technical environment 
is not straightforward.[7, 15] 

• Ethics and trust: Especially for sensitive AI applications (health, mobility), the 
Living Lab provides a framework for discussing and implementing ethical stand-
ards and data protection requirements in a participatory manner. User acceptance 
of sensitive mobility pattern data tends to be low and difficult to secure.[10] 

This potential can be further expanded in the future and the described issues must be 
addressed. By embedding AI solutions in Living Labs, both their usability and ac-
ceptance can be significantly improved. The following section illustrates a possible ap-
proach using the case study of AIAMO. 

3 Case study: the research project AIAMO  

AIAMO (Artificial Intelligence And Mobility) is a project funded by the BMDS in 
which 13 partners, led by ITS Germany e.V., are working together to develop AI-based 
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environmental and mobility management systems that are more efficient, resource-ef-
ficient, safer, and tailored to specific needs. The AIAMO Living Lab pursues the goal 
of developing innovative AI applications in the mobility sector under real-world con-
ditions and making them ready for use in real life. The AIAMO Living Lab is located 
at the interface between research, industry, and public actors. Here, interdisciplinary 
teams from AI development, mobility research, and user representatives develop solu-
tions for real-time data integration, simulation platforms, and flexible test fields in ur-
ban areas. At regular AIAMOcamps, new developments are presented, integrated, re-
thought, and planned for the future. Methods such as Design Thinking and Open Inno-
vation approaches are used to jointly define problems and develop solutions. Users are 
involved through feedback workshops, in which prototypes and working hypotheses 
are evaluated and adapted. This ensures a high degree of practical relevance and imple-
mentation potential. 

In order to install AI applications in a living lab, it is necessary to set up a suitable 
environment that all parties have access. As an example, in this project this is achieved 
through the development of AIAMOnexus: As part of the project, an AI-based fore-
casting component was developed that uses machine learning models to analyze real-
time and historical mobility data in order to identify traffic bottlenecks at an early stage. 
At the heart of the infrastructure is the AIAMOnexus.[5, 10] It combines the structured 
data access infrastructure of the integration zone with powerful AI models to provide 
curated, AI-optimized data for mobility management applications and handles the con-
solidation, processing, and quality assurance of heterogeneous data sources commonly 
used in traffic management, including traffic, environmental, and infrastructure data, 
and user information.[18] AIAMO uses AI methods for these processes, such as data 
cleansing, feature extraction, and merging of data from distributed information sources. 
The so-called AIAMOnexus can be used to connect both, external data sources (e.g. 
weather services, public transport systems, crowd data, digital twins) and external IT 
systems to the AIAMO environment. This creates an interoperable, expandable infra-
structure that can integrate future requirements and new application scenarios (Fig. 1). 

Fig. 1. AIAMO system components (ITS Germany & DLR). 
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In future expansion stages, the architecture will be supplemented by additional sys-
tem components which, as already envisaged in the project's target vision, will also 
enable strategically optimized planning of the entire mobility offering at city and re-
gional level. These include components for long-term traffic forecasts, capacity-based 
service planning, and dynamic incentive systems for sustainable mobility behavior. 

4 AI-based innovation at AIAMO Living Lab  

AIAMO uses AI to systematically analyze and link mobility data and develop an AI 
database for innovative applications, such as intelligent traffic management systems 
that respond dynamically to current traffic conditions, thereby preventing traffic jams 
and improving traffic flow. Furthermore, AI can be used to make improved traffic fore-
casts in order to proactively control traffic flow. The AIAMO Living Lab is initially 
being established in the model city of Leipzig for AI-supported traffic control. A dense 
environmental data measurement network with 50 stations across the city is being set 
up for data collection. Currently, 20 of these stations are already in operation. The pri-
mary goal is to record air pollutants such as nitrogen dioxide (NO₂) and particulate 
matter. This data is linked to other traffic data, such as traffic density, vehicle types, or 
movement patterns, and systematically analyzed with the help of AI. In combination 
with environmental data from other sources, this creates a “digital twin” of Leipzig, 
i.e., a digital model that maps traffic and the environment in real time. This twin will 
then help to better understand traffic patterns and propose measures for optimal traffic 
control by suggesting routes for road users. The environmental data measurement net-
works can also be used to collect data on air quality and emissions for climate-friendly 
mobility decisions. A mobility app will make AI-based mobility services available to 
road users in such a way that they can be used intuitively and encourage people to adopt 
sustainable transport behavior.[19] A second AIAMO Living Lab is being set up in 
Landau in der Pfalz. While Leipzig is primarily responsible for environmentally sensi-
tive traffic control in the AIAMO project, the focus in Landau i. d. Pfalz is on optimiz-
ing traffic flows with the use of AI. 

For the first trial in the Living Lab, the Leipzig-based UFZ, as one of the project 
partners, will initially use the mytraQ editionAIAMO mobility app to improve opera-
tional mobility management based on AI-generated route suggestions provided by the 
AI-based routing of the DLR's digital twin.[20] The focus here is on developing and 
testing AI routing by linking mobility data, optimizing traffic flows, improving the or-
ganization of commuter traffic, and connecting public transportation more efficiently. 
What makes this project unique is that the results will be easily transferable to other 
cities and municipalities (Fig. 2). 
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Fig. 2. mytraQ editionAIAMO: Measure-based route suggestions as an alternative for road users 
(highQ Computerlösungen GmbH). 

5 Results, findings, and conclusion 

The AIAMO Living Lab provides a platform for software-intensive innovation by de-
veloping and testing AI-supported systems for analyzing mobility data in order to adap-
tively control traffic flows and optimize individual mobility options for road users. The 
Living Lab enables a user-centered innovation process, as agile methods can be applied 
and prototypes can be evaluated with stakeholders, initially the UFZ, in iterative sprints, 
with improvements being integrated directly. 
Key observations include: 
• Infrastructure requirements:  

The integration of AI systems necessitates a dedicated, accessible, and interoperable 
infrastructure. AIAMOnexus was developed in response to this need and plays a central 
role in data integration and (AI) application deployment. 
• Data protection and governance:  

The handling of sensitive mobility data requires a comprehensive, multi-perspective 
approach to data protection and ethical compliance. In AIAMO it is addressed by a 
multi-perspective data protection concept (especially technologies in accordance with 
European standards and data minimization). 
• User involvement:  

Iterative co-development with stakeholders improves the alignment of AI systems 
with user needs and regulatory requirements. In AIAMO the Living Lab methodology 
also makes it possible to integrate various interest groups into the development process, 
including the city of Leipzig itself. This allows the needs of end users to be identified 
at an early stage and technical solutions to be continuously adapted. The work at the 
AIAMO Living Lab shows that AI innovations are particularly successful when users 
are closely involved in all development phases and agile, iterative methods are used. At 
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the same time, technical and ethical aspects, especially data protection, must be given 
equal consideration. It is particularly noteworthy that cooperation in the Living Lab 
leads to practical AI solutions with a high level of acceptance which in turn increases 
the likelihood of them being commercially successful. Nevertheless, it remains a major 
challenge to obtain the heterogeneous data sources and then integrate them via the 
AIAMOnexus. 
• Transferability and scalability:  

While the modular architecture supports expansion, actual scalability depends on 
factors such as data availability, stakeholder engagement, and institutional support. The 
AIAMO Living Lab illustrates the transferability of the model to other fields of inno-
vation such as energy or health. This scalability is particularly supported by AIAMO’s 
modular architecture and governance structures. With editionAIAMO, a development 
framework is available to the ITS industry that enables direct access to the optimized 
AI data of the AIAMOnexus, thereby ensuring close integration of data and applica-
tions. In addition, AIAMOitip bridges the gap between research and market introduc-
tion by paving the way for sustainable business models and the long-term establishment 
of the technologies. Another success factor is European networking: with AIAMO-
goesEurope, collaboration between research, industry, and public institutions is being 
strengthened at the European level, supported by a governance structure in which ITS 
Germany provides the technical leadership and ERTICO–ITS Europe takes over polit-
ical coordination. In this way, AIAMO lays the foundation for scalable, interoperable 
mobility solutions across Europe. 

Future research should therefore focus particularly on the further development of 
these transfer mechanisms and their contribution to a sustainable innovation culture. 
Nevertheless, there are limitations: success depends on sufficient resources, interdisci-
plinary openness, and political support. A major challenge lies in gaining acceptance 
for the solution among road users, because without a sufficient number of users within 
the Mobility Living Lab, it will be difficult to obtain valid results. Also, a major hurdle 
is the provision of or access to public mobility-related data within the Living Lab, which 
is needed to generate AI-generated mobility measures, as data owners protect their data 
and large data silos still exist. For further evaluation, the inclusion of measurement 
results should be examined in a follow-up article. Future research should focus more 
on the scalability of Living Lab approaches in the context of AI and their impact on 
long-term innovation cultures. 
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