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Fraunhofer IPMS develops portable measurement system in FastSense collaborative project

Al-enabled miniaturized sensor technology for
environmental and hazardous substance monitoring

Fraunhofer Institute for Photonic Microsystems IPMS, together with the
Helmholtz Centre for Environmental Research (UFZ) and the Center for Applied
Research and Technology e.V. (ZAFT), is launching the FastSense research
project — Innovative sensor technology and Al for environmental and
hazardous substance monitoring. The project aims to develop a portable, fast
measurement system combining state-of-the-art sensor technologies and
artificial intelligence to set new standards for the early detection of pollutants
and environmental influences.

Current environmental observations show that forests and other ecosystems are
increasingly affected by drought, disease, and pest infestation. These stresses often
cause changes in emitted volatile organic compounds (VOCs). Conventional
measurement methods of these compounds rely on time-consuming laboratory
analyses, leading to delays in detection. The FastSense project addresses this gap by
developing a portable, robust, and highly sensitive system for the rapid and selective
detection of low-concentration analytes directly in the field.

Obijectives and technical approach

The FastSense project is developing and validating a novel measurement system that
combines a fast gas chromatograph with a miniaturized ion mobility spectrometer
(GC-IMS). The sensor hardware is supplemented by Al-based algorithms for the
automated evaluation of complex three-dimensional measurement data. This enables
even the lowest concentrations of relevant substances to be reliably detected and
characteristic patterns to be identified in real time. The entire system is designed as a
demonstrator and tested under realistic environmental conditions.

Beyond the scope of the project, this innovative system will enable fast, reliable, and
mobile detection of chemical markers directly on site. This will allow environmental
changes to be detected and assessed at an early stage, for example in the context of
forest condition surveys or pollutant monitoring. Additionally, the technology offers
potential for applications in civil security, such as the detection of hazardous or
explosive substances, as well as for industrial process monitoring.
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Fraunhofer IPMS is responsible for developing and integrating the core sensor
components in the project. The institute contributes its many years of expertise in the
miniaturization of electronic and microsystem components and is particularly
responsible for the further development of the IMS chip, the associated electronics,
and the construction of the overall system. The focus is on coupling the fast gas
chromatograph with a powerful, highly selective ion mobility spectrometer and
implementing a compact demonstrator.

The Helmholtz Centre for Environmental Research (UFZ) has in-depth expertise in
the field of environmental analysis and the application of ion mobility spectrometry. It
defines the application-relevant requirements, especially for emission analysis in forest
ecosystems, and supports the validation of the system using real environmental
samples. In this way, the UFZ ensures that the technologies developed in the project
are designed to be practical and offer direct added value for environmental research
and monitoring.

The Center for Applied Research and Technology (ZAFT) complements the
consortium with its expertise in applied research, the development of hardware and
software solutions, and Al-supported data processing. In the FastSense project, ZAFT's
focus is on developing fast, intelligent evaluation algorithms for complex GC-IMS
spectra. These methods form the basis for automated interpretation of the
measurement data and enable the system to be used on site.

The FastSense cooperation project will run from November 2025 to December 2027
and is co-funded by the European Union and co-financed by tax revenues based on the
budget adopted by the Saxon State Parliament.

About Fraunhofer IPMS

Fraunhofer IPMS is a leading international research and development service provider
for electronic and photonic microsystems in the application fields of Smart Industrial
Solutions, Bio and Health, Mobility as well as Green and Sustainable Microelectronics.
Research focuses on customer-specific miniaturized sensors and actuators, MEMS
systems, microdisplays and integrated circuits as well as wireless and wired data
communication. The institute develops systems and components on 200 and 300 mm
wafers in their state-of-the-art clean rooms. Services range from consulting and design
to process development and pilot production.

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.



\

~ Fraunhofer
IPMS

FRAUNHOFER INSTITUTE FOR PHOTONIC MICROSYSTEMS IPMS

Images PRESS RELEASE
March 26, 2026 || Page 3 | 3

Protected forest through Al-supported, miniaturized
sensor technology for environmental monitoring
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Laboratory demonstrator as an ion mobility
spectrometer based on a special IMS chip.
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This project is co-financed from tax revenues
on the basis of the budget adopted by the
IMS chip module for easy system integration into an Saxon State Parliament.

ion mobility spectrometer.
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