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KI-SIGS (“KI-Space für intelligente Gesundheitssysteme”, 
engl.: AI Space for Intelligent Health Systems), is an initiative 
to strengthen the Northern German health ecosystem to meet 
the challenges it is facing due to the rise of AI technologies. 
We present KI-SIGS by fi rst describing the current state of 
the health ecosystem and the challenges it is facing. Then, we 
present our approach to meet those challenges, which basically 
consists of the interplay of three components: (i) an adaptive 
AI platform, (ii) an R&D (research and development) program 
using this platform, and (iii) the ecosystem itself. The initial 
partners of KISIGS are described, and fi nally, an outlook on 
sustainability options is given. 

1 Introduction  
Shaping the structural changes in the economy, labour market 
and society associated with digitisation and AI technologies rep-
resents a major challenge. This is especially true for the health 
care industry in Germany which traditionally has an SME-
sized structure while being simultaneously exposed to strong 
international market competition. This challenge has been 
characterised by three decisive technological developments over 
the last ten years: major advances in machine learning, a rapid 
increase in data volumes and a massive increase in available 
computing power [1]. Taken together, these three developments 
lead to the breakthrough of AI and to disruptive innovations in 
our networked society, not only, but also and especially in the 
healthcare sector [2]. This in turn leads to considerable pressure 
for innovation in the industry. The increasing digitalization 
in the health care industry, medicine and medical technology 
leads to a rapid growth of the number of large, heterogeneous, 

complex and partly unstructured data sets in all areas of the 
life sciences. These data sets hold great potential for intelligent 
healthcare systems and adaptive selfl earning AI technologies 
[3]. Moreover, comprehensive data exchange within and among 
institutions generate a multitude of new data-driven applica-
tions. The interoperability of medical devices and combining 
health data from distributed data sources of care and research 
open up a variety of possibilities for the exploitation of learning 
algorithms and adaptive AI systems. Intelligent assistive health 
technologies, robotic systems with assistive components up to 
humanoid robots and mobile health applications open up new 
fi elds of application also in nursing and rehabilitation. 

The development AI in the healthcare industry must focus 
on people in order to comply with the regulatory framework of 
the industry. The high data protection requirements with regard 
to personal interests and the ethical requirements for the use 
of health data, which arise from the debates in our society, is 
particularly sensitive in the medical fi eld. Medical technology 
companies and healthcare institutions are also faced with the 
question of new business models and their application in the 
situation of an ageing society [4]. 

First AI applications in the fi eld show that their benefi ts 
are enormous (for a recent survey see [5], for a more general 
state of the art see [6]). Ranging from a better understanding of 
disease mechanisms through optimized diagnostics and therapy, 
increased effi ciency in medical care, these applications cover 
a broad spectrum of value creation opportunities. However, 
there is a need for clarifi cation as to how these benefi ts can be 
reconciled with the industry-specifi c challenges with regard to 
approval/regulation, data protection/ethics and fi nancing/busi-
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ness models under the conditions of international competition. 
This applies in particular to the explanation and transparency 
of the results, decisions and actions of AIsupported systems 
required in the healthcare sector.  

With a gross value added of over 350 billion euros (2018), the 
core area of the healthcare industry is of considerable economic 
importance for Germany. This applies in particular to the North 
German economic area of Bremen/Hamburg/Schleswig-Hol-
stein, in which the health industry plays an outstanding role as 
one of the central key industries. The industrial health sector 
makes a strong contribution to value creation and employ-
ment in the federal states (29.1% in Hamburg, 21.2% in Schle-
swig-Holstein and 16.9% in Bremen). With an annual growth 
rate of 4.1 percent, the sector has grown signifi cantly faster 
than the gross domestic product over the past ten years (BMWI 
Health Economics Facts & Figures 2018). This strong starting 
position was created by decades of close cooperation between 
science and industry, which is refl ected especially by the suc-
cessful cluster network “Life Science Nord” (LSN) across the 
federal states. In recent years, this has resulted in a pulsating in-
novation ecosystem, from which numerous successful start-ups 
benefi t in addition to regional universities and research institu-
tions and large regionally based medical technology manufac-
turers such as Dräger, Philips, Söring, and Olympus.  

Due to this favourable starting position, an AI-oriented 
strengthening of the North German health ecosystem offers the 
participants excellent opportunities to expand their position on 
the world market and to open up new business areas. Moreover, 
this may also serve as an example for other regions.  

In the rest of this paper, we present the main conceptual 
ideas of KI-SIGS (Section 2) and present the partners participat-
ing in the project (Section 3). Section 4 looks at sustainability 
issues, always an important question for major infrastructural 
projects. Section 5 concludes and gives an overview of the 
future time plan.  

2 KI-SIGS Concept 

2.1 Objective 
An AI facility focussed on intelligent health systems has not yet 
been established in Germany, despite its importance. In North-
ern Germany, however, there is a clear focus on AI-related R&D 
as well as application and start-up competencies in the fi eld 
of health management, which form the basis of a cooperative 
initiative on the spatial axis Bremen/Hamburg/Schleswig-Hol-
stein as the basis of a North German AI network in the sense of 
a critical mass of AI competence and market penetration. In KI-
SIGS, the excellent competencies of the North German universi-
ties (in particular the universities in Bremen, Hamburg, Kiel and 
Lübeck) and research institutes (DFKI and Fraunhofer MEVIS) 
in the fi eld of symbolic and statistical AI are to be brought into 
play in order to work together with the large regional companies 
(Philips, Stryker and Dräger) as well as small and medium-sized 
enterprises (e.g. Söring, Hugo Rost and apoQlar) from the health 
and AI sector to develop, test and deploy clinical-medical appli-
cations with the North German clinics (in particular UKSH and 
UKE). 

Successful innovations in the high-technology sector require 
that in strongly connected research and development process-

es, with close involvement of users and in-depth knowledge of 
operational process framework conditions, different ideas and 
perspectives of a majority of participants and affected parties 
are implemented in new solutions. The solution approach to be 
developed in KI-SIGS and presented in the following there-
fore focuses on a decentralized AI network with a focus on 
knowledge gain, method competence, technology development, 
transfer and evaluation in the area of AI methods in the health 
care system. On the other hand, the focus is particularly on the 
challenges that the health sector brings with it, such as the prob-
lem of providing sensitive medical patient data across different 
locations, regulatory, approval and ethical issues. 

2.2 Overall architecture 
The above objectives are to be achieved through three main 
components to which all partners contribute in different ways:  
1.  development and deployment of the AI platform KI-Space 

with a variety of technical and nontechnical services for use 
by projects and ecosystems 

2.  defi nition of an R&D roadmap and its implementation in 
cross-location cooperative R&D projects that are constantly 
growing out of the ecosystem by partners from business, 
science and clinics using the AI platform and continuously 
improving it in a feedback process  

3.  improvement of the already excellent ecosystem in the North 
German health economy for the purpose of further strength-
ening its AI competence through the close cooperation of 
the project partners and the integration of further associated 
partners and external stakeholders on the basis of the plat-
form, with the aim of repeatedly and increasingly producing 
AI-based innovations in new R&D projects and quickly 
translating them into products and services 

 
All in all, the project will result in an interaction between the 
three components as shown in Figure 1. The platform and the 
R&D roadmap have to meet considerable requirements, because 
the roadmap must take the needs of the market and the compe-
tencies of the partners into account as much as possible, while 
the platform must support the development of the ecosystem - 
which in turn is to ensure the creation of new projects - and the 
most effi cient implementation of the R&D projects. The design 
of the platform and the R&D program was therefore analysed in 
detail before the implementation; this process is described in the 
following section. 

  

Figure 1: Interplay of the components 
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2.3 Requirements Analysis for R&D Program and the Platform 
In order to identify and collect the requirements of the North 
German healthcare industry for an AI platform as well as the AI 
competencies and requirements of the North German health-
care industry in general, a comprehensive analysis was carried 
out before the implementation. In workshops, online surveys, 
interviews and focus groups, more than 80 companies, research 
institutes, universities and clinics were interviewed and the 
competencies and requirements of the relevant stakeholders 
from the economy and science of the health industry as well as 
the clinics in Northern Germany were collected and analysed in 
discussion rounds. The results make it clear that the topic of AI 
is already important or very important for the majority (approx. 
55%) of the companies surveyed and that more than 67% as-
sume that the topic will become signifi cantly more important in 
the next 5-10 years.  From the perspective of AI topics, the need 
to improve multimodal diagnostics through modern AI proce-
dures, especially by means of biomedical signal processing as 
well as image and video processing (approx. 78%), is mentioned 
above all. Furthermore, the companies see a great need in the 
fi eld of prediction and prognosis through better forms of data 
analysis but also through improvement of data management and 
access (approx. 78%). In addition, the companies see great po-
tential for product innovations in the fi eld of medical assistance 
systems, for example through new forms of human-machine 
interaction (approx. 67%), autonomous systems and robotics 
(approx. 57%), speech and text processing (approx. 57%) as 
well as virtual and extended reality (approx. 45%). While all 
the universities and research institutes surveyed are currently 
carrying out at least one AI project, less than a third of the com-
panies surveyed have experience or expertise in the fi eld of AI. 
Approximately 86% of the respondents stated that they currently 
have fewer than fi ve employees working on AI projects. On the 
other hand, more than 71% of the companies surveyed currently 
have an immediate need for up to fi ve additional employees in 
the fi eld of AI. Less than 30% currently see no need or have no 
vacancies to fi ll. All respondents consider a regular exchange 
of knowledge to be important and would like to participate in 
workshops (100%), lectures (67%) and conferences (56%).  67% 
of the scientifi c partners already have or have access to special-
ized AI hardware, while less than one third of the SMEs have 
such access. Accordingly, the demand for further AI hardware is 
large (56%) to very large (23%), whereby GPUs and computing 
servers for training AI algorithms are particularly important. In 
the consortium, 89% of the partners would be willing to share 
their AI hardware. 

Access to medical and clinical data as well as data sover-
eignty in the institutions themselves is considered essential for 
an AI platform. More than 78% of the partners already share 
data themselves or access shared data, primarily speech data, 
challenge data, measurement data, medical image and volume 
data, bio-signal and clinical data. All partners surveyed have 
a need for larger data sets, with anonymization and security of 
patient-related data as well as ethical issues having priority in 
the collection and processing of personal data.   

2.4 R&D-Roadmap and Projects 
For a targeted approach to the development of new products 
and services within the framework of a network, it is crucial 

to formulate content objectives and the path to achieving these 
objectives in an R&D roadmap. On the basis of the existing 
competencies and the requirements of the North German health 
sector described above, the following three future fi elds for 
R&D tasks in intelligent health systems were identifi ed: 
•  Prediction and prognosis: The use of AI systems for clinical 

prediction and decision support benefi ts society and the health-
care industry equally. The application of predictive analysis 
functions to patient populations shows possible preventive 
measures, contributes to the reduction of health risks and helps 
to avoid unnecessary costs.  

•  AI-based multimodal diagnostics: With the help of AI-based 
multimodal diagnostics, large amounts of medical and clinical, 
but also behavioral, social and mobile health and care data can 
be combined to gain a holistic view of the patient. This sup-
ports the entire hospital and nursing staff in making diagnoses 
and decisions and optimizes the success of treatment.  

•  Medical assistance systems: Demographic change is leading to 
a growing demand for health services and support for nurs-
ing services. These include, for example, virtual support and 
robotic assistance systems that improve and facilitate training, 
therapy, rehabilitation or living at home in old age. 

 
In this framework nine initial projects have been selected as the 
starting R&D program of KI-SIGS.  Project 1 develops home-
care devices for eye diagnostics for disease prevention as well 
as aftercare. Here, two start-up companies from the ecosystem 
are supported who develop and market an Optical Coherence 
Tomography (OCT) based measurement of macular degenera-
tion as a homecare device.  

In Project 2, both conventional X-ray images and 3D im-
ages from so-called Time-of-Flight cameras are analysed and 
evaluated using deep learning methods. An X-ray assistant is 
to be developed that also allows less qualifi ed personnel to take 
high-quality X-ray images. Two highly innovative and globally 
active SMEs from the North see a high market potential here 
and are committed accordingly. 

Patient data management systems (PDMS) in hospitals are 
increasingly recording essential patient data, which is to be 
evaluated and made usable with the help of AI. In Project 3, risk 
indicators for cardiopulmonary decompensation on intensive 
care units are derived from PDMS by monitoring vital param-
eters. In addition to the special methods for time series on the 
time scale of minutes, hours and days, the regulatory require-
ments for patient data management systems in connection with 
AI and the special needs of intensive wards will be incorporated 
into the platform.  

Project 4 is a central project around AI for radiological 
imaging, especially in emergency and intensive care medicine. 
Radiological imaging is one of the main fi elds of application 
for AI because deep learning methods have been particularly 
successful on images. In emergency and intensive care medi-
cine, AI-based diagnostic support systems are of greatest use, 
because they have to be diagnosed particularly quickly and 
carefully at the same time. For emergency and intensive care 
medicine, the regulatory system is also special and an exchange 
on the platform is particularly benefi cial. 

In Project 5, recurrent neural networks are used as in Project 
3, but in a completely different context. This involves intelligent 
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ultrasound aspirators, the online determination of the tissue 
type during the resection of brain and liver tumours. During 
resection, the aspirator becomes an intraoperative probe with 
the help of AI-based signal pattern recognition, which can be 
used to increase the extent of resection in tumour diseases and 
thus the life expectancy of cancer patients.  

Project 6 is methodologically/technically closely related to 
Projects 2 and 9. 3D-Time-of-Flight cameras are used in all 
three projects. There will be an intensive exchange via the plat-
form, also with Project 1, since this is also about the acquisition 
of time series of vital parameters, here especially about the 
acquisition of visual context information for the optimization 
of ventilation therapy. The patient’s position is recorded with 
3D cameras in order to be able to optimally adjust ventilation 
together with vital parameters. 

Project 7 helps the surgeon in the OR by providing interven-
tion support for the repositioning of bone fragments in pelvic 
fractures. The optimal repositioning of bone fragments in 
pelvic fractures shall be based on intraoperatively acquired 2D 
layer images and replace the time-consuming conventional 3D 
procedures. This requires learning how to map 2D layer images 
to 3D images.  

With Project 8, we are slowly moving from therapy to after-
care. With the aging society, the number of hearing-impaired 
people who need hearing aids is constantly increasing. Hearing 
aids have to be adapted to the individual’s specifi c hearing loss 
and preferences, which is diffi cult and time-consuming. An 
AI for individualized hearing aid fi tting can therefore be of 
enormous benefi t. Especially speech comprehension in acousti-
cally challenging environments can be improved, which in turn 
increases wearing time and spontaneous acceptance. AI-me-
thodically, it is closely related to Projects 4 and 6 and according-
ly linked via the platform. 

In cooperation with patients, therapists, physicians or nurs-
ing staff, intelligent virtual agent and robot systems for assistive 
movement training will be developed in Project 9. The move-
ments are analysed by (depth) sensors and multimodal instruc-
tions (e.g. via speech and gestures) are given by agents/robots. If 
movements are detected correctly, human experts instruct and 
continuously improve the system using supervised learning.  

2.5 The Platform of KI-SIGS 
AI has the potential to play a decisive, even disruptive, role in 
the healthcare industry.  This potential cannot be exploited by 
isolated projects in specifi c application areas. Rather, a uniform 
conceptual framework is needed that will tackle the following 
challenges common to all AI medical projects in a goal-oriented 
manner and pave the way for sustainable solutions: 
• AI applications are usually data-driven, because the potential 
of these methods lies precisely in the discovery of unexpected, 
i.e. not hypothesis-driven, ideas through unsupervised learning 
methods. The latter, however, require large amounts of training 
data. Especially in health care, however, the explosive question 
arises as to who has sovereignty over patient data in which role. 
For understandable reasons, the authorities responsible for data 
processing (usually the clinics) are very reluctant to grant access 
to the data. Here, the AI space creates a framework that allows 
legally compliant access to patient data (data compatibility, 
security of access), supports its exchange between stakeholders 
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•  Applied Research Institutes: DFKI Bremen, Fraunhofer 
MEVIS Bremen/Lübeck, UniTransferKlinik Lübeck 

•  Industry: Advanced Bionics (Hannover), apoQIar (Hamburg), 
Cellmatiq (Hamburg), Dräger (Lübeck), Gesundheit Nord 
(Bremen), Hugo Rost (Kiel), Image Information Systems (Ros-
tock), mbits (Heidelberg), Philips (Hamburg), Söring (Quick-
born), Stryker (Kiel), szenaris (Bremen) 

•  Hospitals: Universitätsklinikum Hamburg-Eppendorf, Univer-
sitätsklinikum Schleswig-Holstein Kiel/Lübeck  
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and creates incentives for the provision of data. 
•  In medicine, applications are subject to strict regulatory 

requirements (such as legally compliant implementation in 
accordance with the applicable data protection regulations and 
the Medical Devices Act). The KI-Space supports develop-
ers in regulatory questions and helps to develop concepts for 
approval. 

•  Beyond the observance of legal rules and regulations, ac-
ceptance is also an obstacle to application that should not be 
underestimated, namely acceptance by the individual patient 
as well as by doctors, nursing staff and society as a whole. The 
KI-Space thinks about the ethical and social effects of the new 
development from the beginning.  

•  Furthermore, an interdisciplinary, collaborative framework 
must be created in which users, developers and users can build 
up the necessary competencies together to support a broad 
application and later enable the introduction into clinics. 

 
KI-Space, the AI platform for intelligent healthcare systems, 
addresses these challenges and enables appropriate solutions. 
The AI Space has several components that address the above 
challenges: 
•  Central to the KI-Space is the collaboration platform, which 

on the one hand connects the participants with each other 
using technical aids such as portals and repositories, but on 
the other hand presents the KI-Space to the outside world with 
workshops, competitions and integration into other networks, 
thus making a massive contribution to the development and 
expansion of the ecosystem. 

•  On the one hand, the technical platform defi nes uniform com-
munication standards, standardizes data access and provides 
the technical framework for services on this platform, and on 
the other hand it offers an application module which realizes 
hospital-based data processing “on premise”. 

•  The regulatory platform ensures the conformity of the applica-
tions to be developed with legal, normative and other regula-
tions and specifi cations. 

•  The responsible innovation platform explicitly addresses the 
ethical and social impacts of the use of AI technologies in the 
medical and health sector. 

3 Partners 
The following criteria have been used for the composition of the 
initial partner group: 

 
1.  Coverage of all links of the scientifi c-economic value chain in 

the North German health care industry 
2.  Integration of the main AI-competent scientifi c partners (uni-

versities and research institutions) with already transferable 
research results 

3.  Compilation of the economic partners as a prototypical image 
of the North German health care industry from corporations, 
SMEs and start-ups as well as clinics with high chances of 
success for the transfer of research results “onto the street”. 
 

The following partners have then been selected, according to the 
criteria: 

 
•  Universities: Bremen, Hamburg, Kiel, Lübeck 
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Figure 2: The ecosystem of KI-SIGS 

The goal of KI-SIGS is the establishment of an ecosystem for 
the Northern German health system as it is depicted in Figure 2. 

4 Sustainability 
KI-SIGS requires considerable efforts on the part of the partners 
involved and the donors. It therefore pursues the objective of 
gradually consolidating itself in the form of a stable, permanent 
organisational form after a successful trial and funding phase 
lasting several years. This could, for example, be realised as 
a supra-regional (transfer) centre for innovations in the health 
industry, for example in the form of an R&D institution insti-
tutionalised by a sponsoring association or a non-profi t limited 
liability company. The mandatory supra-regional cooperation 
then requires local transfer points as service and consulting 
facilities on site in order to guarantee short distances and fast re-
action times for cooperation partners and customers. The costs 
of such a permanent network can be met in part by the contri-
butions of the participating partner institutions (companies and 
scientifi c institutions) and by their own revenues (service reve-
nues, workshops, training and further education), and will also 
require permanent co-fi nancing from the public sector. This will 
provide the prerequisites for successful third-party funding by 
national and international funding providers. Taken together, the 
activities to be started now form a long-term perspective with 
prospects of success and enable the establishment of a sustaina-
ble transfer network for artifi cial intelligence in the health care 
system far beyond the North German region. 

5 Conclusion and Outlook 
In this paper, we have presented the project KI-SIGS the goal of 
which is the introduction of AI technologies into the products 
and services of the Northern German health industry in order to 
keep and extend the competitive advantages it has gained over 
the last years. We have introduced the major ideas as well as 
the consortium which is a nice representation of the Northern 
German health industry ecosystem. KI-SIGS has just recently 
been announced to be one of the 16 winners of the “Artifi cial 
Intelligence Idea Challenge for economically relevant ecosys-
tems” of the German Ministry for the Economy [7]. The project 
will thus soon start its operational phase and will very quickly 
have a fi rst version of the AI platform available. This will be 
the major base for a quick implementation of the R&D projects 
which are to start in mid 2020. 
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