~ Fraunhofer

RESEARCH NEWS Seteer 1, 2075 Pe 13

Fraunhofer at IAA MOBILITY 2025

The Hearing Car — Innovative Acoustic Sensors for
(Semi-)Autonomous Vehicles

The Fraunhofer Institute for Digital Media Technology IDMT will be presenting
a car that can hear at the IAA MOBILITY trade show in Munich. The researchers
have developed a prototype that incorporates acoustic sensors into the vehicle
technology, thereby enhancing safety and reliability on the road.

Present-day vehicles are equipped with various driver assistance systems, including
cameras, lidar and radar, to help with parking and staying in their lane. They act as the
car's “eyes,” registering relevant objects in its surroundings. But what vehicles have
lacked so far is ears. “Being able to perceive exterior sounds and attribute them accu-
rately is a crucial part of attentively observing the full traffic environment. After all,
many situations on the road are preceded by an acoustic signal. Take an approaching
emergency vehicle, for example, which alerts people to its presence by using a siren,”
explains Moritz Brandes, who leads the The Hearing Car project at Fraunhofer IDMT.

Essential to autonomous driving: acoustic event recognition

At the Oldenburg Branch for Hearing, Speech and Audio Technology HSA, a team of
researchers headed by Brandes works closely with automotive manufacturers and sup-
pliers on the sensor and analysis technologies needed for a vehicle that can hear. For
their research, they use a special vehicle equipped with a measurement system from
Fraunhofer IDMT. The vehicle acts as a rolling demo platform, making it possible to col-
lect important training data.

In the future, the acoustic environment analysis feature will be able to detect not only
ambulances but also other sounds, such as human voices or the sounds of children
playing, as the car turns into an area of calm traffic. Acoustics does not require a clear
line of sight, like optical systems do — so the car can literally hear what's coming
around the corner. This will allow automated driving systems to respond and operate
with increased caution, much like a human driver who hears children playing before
they can be seen. In addition, exterior noises will be transmitted into the vehicle interior
via the headrest during certain driving maneuvers to call the driver’s attention to im-
portant sounds in the surrounding area.
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Talking to the car

“Hey car, open the trunk” — people will be able to communicate with their vehicles
like this and in similar ways in the future. The new speaker verification function also
makes it possible to restrict interactions with the vehicle to authorized persons only.
The researchers are not only developing Al algorithms for acoustic event recognition
but also working on optimum signal recording through sensor positioning, signal pre-
processing and improvement and noise reduction.

Microphone technology that stands up to wind and weather

For these technologies to be incorporated and work together, there need to be high-
quality microphones built into the vehicle’s exterior and connected to the onboard elec-
trical system. To minimize the influence of airflow sounds, the team working on The
Hearing Car is also developing and testing suitable housings and screens for sensors for
airborne sounds. Brandes explains: “The number and placement of the microphones
are crucial to detecting sounds from the vehicle’s environment. Our team has devel-
oped solutions that can stand up to wind and weather and work at extreme tempera-
tures. We've used our demo vehicle for testing at several locations between Portugal
and the Arctic Circle in order to trial the technologies in different conditions. The re-
sults are really promising, and they show the potential of our developments for the fu-
ture of autonomous driving.”

Intelligent attention measurement using mobile EEG systems and personalized
sound experiences with YourSound

The interior features of The Hearing Car are also impressive: Different technologies are
to unlock a new level of monitoring health and detecting the driver’s status inside the
vehicle. For example, a short-range radar sensor collects information on the driver’s vi-
tal signs and offers contactless monitoring of limb movement and respiratory and heart
rates through innovative analysis algorithms. A mobile EEG sensor system developed by
Fraunhofer IDMT-HSA measures the electrical activity in the driver’s brain to detect
changes in attention levels, especially during monotonous drives. In addition, a feature
that analyzes occupants’ voices detects stress and excitement and reports this infor-
mation back to the occupants.

YourSound technology, a system for individual improvement of the sound inside the
vehicle, ensures top-notch entertainment while in the car. The new technology offers
users of audio devices such as vehicle infotainment systems a playful way to adjust the
audio settings to their own listening preferences, without needing to know specific lev-
els or frequencies. The system operates as a virtual assistant, optimizing sound repro-
duction and thereby improving people’s acoustic comfort.

The development of the technology for The Hearing Car is receiving funding through
the Voorab program operated by the Ministry for Science and Culture of Lower Saxony
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and Standardized Power and Data Wiring Systems research project (short: Kl4Board-
Net).

From September 9 to 12, researchers from Fraunhofer IDMT in Oldenburg will show-
case their demo vehicle The Hearing Car in Hall A2, Booth C10, at the IAA MOBILITY
2025 in Munich.
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The Fraunhofer-Gesellschaft, headquartered in Germany, is one of the world’s leading organizations for applied research. It plays a major role in
innovation by prioritizing research on cutting-edge technologies and the transfer of results to industry to strengthen Germany's industrial base and
for the benefit of society as a whole. Founded in 1949, the Fraunhofer-Gesellschaft currently operates 75 institutes and research units throughout
Germany. Its nearly 32,000 employees, predominantly scientists and engineers, work with an annual business volume of 3.6 billion euros;

3.1 billion euros of this stems from contract research.
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