ICT PROFILE AREA

EXAMPLES OF RESEARCH

RWTH Aachen is a leading German University in research and technology transfer. With its institutional
strategy 2020 the University addresses challenges of a
fast changing world.
One of the main challenges is the transition to an aging
and increasingly individualized society. Information and
Communication Technology (ICT) provides solutions
such as E-Health or Ambient Assisted Living to empower
the elderly to live independently at home.
New opportunities will also emerge for mobility and urban
living. Cyber Physical Systems can offer technologies for
smart cities to reduce, e.g. pollution, traffic jams, and
power consumption, as well as solutions for navigation
and driver assistance systems.
All of these challenges can only be solved on an interdisciplinary level. Therefore, RWTH Aachen founded the
profile area ICT, which combines the competences of all
faculties from the humanities to computer science and
engineering, focussing on the following major topics:

Visual Computing
The purpose of Mobile Augmented Reality (AR) is to enhance the real environment by virtual objects via mobile
devices. In this domain our research focusses on city
virtualization, real-time tracking, and AR interface design.
“City Reconstructions” presents a mobile app for imagebased city reconstruction by crowdsourcing. Image-based
Localization demos a robust large-scale pose tracking
framework suitable for smartphones. Dynamic Tiling Display
shows a novel interaction surface built from multiple mobile
devices.
Smart Systems
The ICE Gateway is a standardized platform enabling intelligent lighting and sensor solutions for smart city concepts. Our LED-based lighting systems allow complete
remote control and maintenance while ensuring maximum
energy efficiency. Further, the flexible signal processing
capabilities of each gateway empower Machine-to-Machine communication (M2M) and Cyber Physical System
(CPS) solutions. Backed by the computational power of
ICE Gateway’s cloud system, it offers solutions for modern urban challenges in traffic safety, parking guidance,
and logistics. New commercial prospects arise with the
provision of location-aware media content and tourist information. Combining all aspects, ICE Gateway improves
daily life everywhere in the city.

Wireless Communication
The Chair of High Frequency Electronics demonstrates
a novel 3G/4G-compliant CMOS power amplifier core
for mobile user equipments. The 130 nm CMOS power
amplifier provides exceptional linearity and GaAs-like
efficiency performance.
HiLET is a highly efficient and linear transmitter frontend
technology suitable for both wireless infrastructure and
mobile device applications. The base station demonstrator does not require digital predistortion to meet the LTE
downlink linearity requirements with substantial margin.
Autonomous Systems
The „intelligent car“ is one of the major research topics
of our time. Already today, we are supported by technical systems like ABS, ESP, etc. Participants of our Driving Simulator can learn how autonomous vehicles perceive their highly dynamic environment and about the
potential of the driver assistance systems to increase
traffic safety.
The robot-exhibit is used to demonstrate and study
human-robot interaction. The robot interacts with the
help of its loudspeakers, microphones, cameras, tactile sensors, multiple LED lights, prehensile hands and
whole-body motion.
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Fast, mobile and accessible everywhere – the internet of
the future presents new possibilities of communication
and services that today’s smartphone users can only
dream of. To make these dreams real, mobile devices
need to have faster internet access, handling that is intuitive, and longer lasting battery.

Information and
Communication
Technologies

UMIC Research Centre at RWTH Aachen University,
Germany, deals with exactly these topics. “UMIC” is an
acronym for “Universal Mobile Access to Information
and Communication” and is well established as an indicator for top level research. UMIC was founded with
funding by the German Federal and State Government
Excellence Initiative.
One of UMIC’s strengths is its interdisciplinarity: 28 professors from 20 institutes of different areas of electrical
engineering and computer sciences contribute their expertise to research at UMIC. Thus, it is possible for the
research centre to cover all aspects of mobile communication, from software applications and new possibilities
of interaction to network infrastructure to designing energy saving and fast multiprocessor chips.
UMIC scientists have close contacts to mobile communication industry to accelerate the technology transfer
from research into practice. Furthermore, UMIC regularly hosts international conferences where top level
researchers meet to share their experiences and knowledge.
The UMIC research centre for mobile communication is
a major activity within the ICT profile area.
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