
Research to be addressed

• Vegetation vitality (drought stress, diseases, transpiration) and plant-
species discrimination

• Soil characeristics (moisture, composition, evaporation)
• Evapotranspiration rates
• Stress resilience of inland waters & urban thermal analysis
• Data blending/ downscaling of satellite data & multi-sensor campaigns

with MOSES and TERENO

• Publications:
• Knauer, Pause & Sander (2025): HyTIR – an airborne

hyperspectral imaging research platform in the LWIR
wavelength range, DOI: 10.5194/isprs-archives-XLVIII-M-7-2025-
157-2025

• Marković, Sander, Knauer, Gagnon, Pause (2025): Review on
airborne hyperspectral thermal infrared spectroscopy (in prep.)

Operating workflow
Software suite for pipelining
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Abstract: We report on first results on airborne retrieval of thermal infrared spectroscopic data by means of the Hyper-Cam
Airborne Mini. Only very few of these Hyper-Cams exist worldwide in civil use. As its technical performance is outstanding,
airborne Earth observation missions with various applications will be feasible in high quality from local to regional scale.

Technology
Imaging FTIR spectrometer Hyper-Cam Airborne Mini
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Optical Head
• Interferometer
• Hyperspectral camera
• Adaptive optics
• Image motion
• Boresighted visible camera
• GPS/INS+ platform Active stabilization platform

• Mounting in aircrafts
• Vibration absorption

Control and processing box
• Control and trigger
• Data processing
• Power supply

Figure 1: Main hardware 
modules of Hyper-Cam, as 

being ready for use at Anhalt 
University of Applied Sciences.

First experimental campaigns

• April 2024, Québec (Canada)
• May 2025, Bernburg (Germany)
• May 2025, Dessau (Germany)

Figure 2: Typical operating workflow.

• Mission file
• DEM file
• Flight plan

• Mounting
• Ground check
• System health
• Lever arm

• Active segment selection
• Calibration
• Measurements
• System status monitoring
• Map generation

• Optimized georeferencing based on 
ground control points

• Orthorectified mosaics
• Datacube visualization and inspection
• Atmospheric correction
• Temperature-emissivity separation of

radiance measurements

Acknowledgements

This research is funded by the Deutsche
Forschungsgemeinschaft (DFG, German
Research Foundation) – 514067990.

Save the date
Workshop on airborne FTIR 

spectroscopy to be held
in January 2026 at Anhalt 

University in Dessau

Airborne FTIR spectroscopy
Remote sensing of the environment using airborne imaging thermal 

infrared spectroscopy with high spatial and spectral resolution

Figure 3: Spectral
radiance (top right), 

and TES (bottom) 
from campaign in 

Dessau.

Airborne spectroscopy 
aboard various aircrafts

Wavelength range from 7.4 to 11.8 µm
with an adaptive spectral resolution of
0.5 to 64 cm-1

GSD in sub-meter range
for AGL below 5000 ft

Mapping mode
(area scanning) and
target mode (long-
term observation)
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