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The eyes and ears of Al
Fraunhofer IOF reports successful results in the QUANTIFISENS
project

The German Federal Ministry of Research, Technology, and Space (BMFTR) has
provided around twelve million euros in funding to the regional research alliance
QUANTIFISENS in Thuringia. The results are positive: the alliance has developed
new fiber- and quantum-based sensor technologies and further established the
Free State as a center for specialized optical fiber technologies.

Sensors are the silent heroes of the Al age: they give people and machines
unprecedented insights into the world around us and even within us. It is therefore
important to develop new technologies for small, precise, and durable sensors.

Thuringia has a long tradition of developing the most sophisticated sensor technologies,
especially in the field of optical technologies. Supported by the RUBIN ("Regional
Entrepreneurial Alliances for Innovation") funding program, eleven companies and two
research institutions have joined forces in the QUANTIFISENS alliance over the past three
years to remain at the forefront of global innovation. With twelve million euros in
funding, they have developed novel sensors based primarily on special glass fibers.

"Effective knowledge transfer between research and industry is our competitive
advantage. The Fraunhofer Gesellschaft is a global leader in this field," summarizes Dr.
Stephanie Hesse-Ertelt, senior research and development coordinator of the
QUANTIFISENS alliance.

Medical imaging reimagined

One highlight of the project was the development of a self-navigating, imaging fiber
probe for use in the operating room. It allows doctors to see tissue in the body - for
example, in the heart - during surgery. Laser illumination and three different imaging
modes make it possible to visualize different types of tissue in different ways.

In addition, small changes in the laser beam can be used to measure how strongly and
in which direction the fiber is bent. Thanks to modern calibration methods in conjunction
with Al-supported data evaluation, the probe always "knows" where it is. This eliminates
the need for harmful X-rays during surgery. VR glasses visualize the images in real time
and open up new possibilities for gentler and more precise procedures. The system was
built as a demonstrator and is available for further testing.
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Listen to buildings

Fiber optics are mostly used for seeing, or at least for transmitting optical signals.
However, fiber optics can also detect acoustic signals — you could say they "hear." The
reason for this is that even the smallest vibrations cause a change in the transmitted
optical signals. Using appropriate measurement technology, these signals are evaluated
and changes in the environment surrounding the fibers are calculated.

The teams from Fraunhofer IOF and a telecommunications equipment supplier working
on the QUANTIFISENS project have succeeded in simultaneously detecting and
distinguishing between noise and temperature changes. Special fibers were developed
for this purpose and installed together in a cable. Such a cable can be laid in a building
and "hears" via the respective fiber whether there is tension in the concrete or, for
example, whether a fire has broken out.

Contributions from Fraunhofer IOF: From special fibers to quantum imaging

The teams at Fraunhofer IOF draw on decades of experience in projects such as these —
both in technology development and in collaboration with industry partners and
technology transfer. The technology portfolio is broad: in addition to application-specific
special fibers, quantum imaging methods were also developed for QUANTIFISENS.

In quantum imaging, one beam of light is sent to an object and another to a detector.
Through the exchange of information between the two beams in a nonlinear crystal
required for this purpose, the image information is transmitted from the object to the
detector, even though the two beams use different wavelengths. This enables extremely
sensitive imaging despite low-energy radiation of tissue, for example in medicine and
materials science.

Sustainable impact and outlook

In order to bring innovations into the economy in a sustainable manner, strong networks
along the value chain are needed. This is exactly what was achieved in the QUANTIFISENS
project: the partners not only developed a technology platform, but also a strong
regional network.

In the exploitation phase, which is now beginning, the results are to be translated into
products. Discussions are already underway about follow-up projects in which hardware
and software manufacturers will work closely together. Artificial intelligence plays a
major role in this; it is crucial in evaluating the complex signals from its "eyes and ears."
In this way, QUANTIFISENS will have an impact far beyond the project period and
strengthen Thuringia's role as a location for future photonic technologies.
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About Fraunhofer IOF

The Fraunhofer Institute for Applied Optics and Precision Engineering IOF in Jena
conducts application-oriented research in the field of photonics and develops innovative
optical systems for controlling light—from its generation and manipulation to its
application. The institute's services cover the entire photonic process chain, from opto-
mechanical and opto-electronic system design to the manufacture of customer-specific
solutions and prototypes. Around 400 employees at Fraunhofer IOF generate an annual
research volume of 40 million euros.

Further information about Fraunhofer IOF can be found at:
www.iof.fraunhofer.de/

Scientific contact

Dr. Thomas Schreiber
Fraunhofer IOF
Head of Laser and Fiber Technologies Department

Phone: +49 (0) 3641 807 - 352
Email: thomas.schreiber@iof.fraunhofer.de

Dr. Stephanie Hesse-Ertelt
Fraunhofer IOF
Research and Development Coordinator in the QUANTIFISENS Consortium

Phone: +49 (0) 3641 807 - 315
Email: stephanie.hesse-ertelt@iof.fraunhofer.de
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The following images are available for download in the press section of the Fraunhofer
IOF website at https://www.iof.fraunhofer.de/de/presse-
medien/pressemitteilungen.html.
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Schematic representation: State-of-the-art fiber probes are to be used in medical imaging
and for digital monitoring of infrastructure.
© FBGS Technologies GmbH
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Demonstration of the fiber probe developed for Cable with special fiber for use
use in the operating room. on a construction site.
© Fraunhofer IOF © FBGS Technologies GmbH

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. Since its founding as a nonprofit organization in 1949, Fraunhofer has held a unique position in the German
research and innovation ecosystem. With nearly 32,000 employees across 75 institutes and legally independent research units in Germany,
Fraunhofer operates with an annual budget of €3.6 billion, €3.1 billion of which is generated by contract research — Fraunhofer’s core business
model.
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