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The Calibration Home Base (CHB) #7
= Partly funded by ESA DLR

» Designed for typical airborne imaging
spectrometers:

» Spectral range: 380—2500 nm
= Bandwidth: 0.5-10 nm
» FOV: <£20° | IFOV: >0.15 mrad

» Highly automated calibration setups for
= Geometric response
= Spectral response
= Radiometric response
= Polarization sensitivity
» Temperature sensitivity
= Stray light it /& N
= Non-linearity Calibration bench (1), folding mirror (2), monochromator (3),
= Continuous develo t collimator (4), integrating sphere (5), tunable laser (6)
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DLR Remote Sensing Technology Institute. (2016). The Calibration Home Base for Imaging
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Example of Instruments Calibrated

= Spaceborne (support with expertise and equipment)
= EnMAP (OHB)
= CO2Image (DLR) planed

= Airborne

APEX (ESA, UZH, VITO)
AVIRIS-4 (NASA-JPL, UZH)
» HySpex-A (Neo, DLR)

» HySpex-B (Neo, DLR)

» specMACS (Specim, LMU)

= Field
= SVC HR-1024i (SVC, DLR)
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Neo HySpex VNIR-1600

In the following slides results are
from DLR’s HySpex VNIR-1600

Parameter Value

Spectral Range 410-1000 nm
Spectral Resolution ~5nm
Spatial Columns 1600
Spectral Channels 160

Field of View 345°

Min. GSD 0.44 m’
Swath Width 620 m*

* @ 1000 m distance
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= "HySpex mounted in DLR airplane

DLR Remote Sensing Technology Institute (IMF). (2016). Airborne
Imaging Spectrometer HySpex. Journal of large-scale research
facilities, 2, A93. http://dx.doi.org/10.17815/jIsrf-2-151

DLR



Geometric Calibration Setup cusi
optlcsn
= A slit is imaged on the sensor’s detector e ok &
/
= Collimator simulates far distant illumination D@/
Scan line

» By rotating and moving the mirror the illuminated spot
on the detector is moved

B3
Sensor
= Measurement of Angular Response Functions (ARF) /// //

Lamp Slit Collimator
........... f%%%%%%%%?%i_“m__“m__“m__“m__. Folding
rer
/ <
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Geometric Calibration Results £ b= 12Gmad  Colmme 755
= 50 1 Channel: 50
% 10 DLR
» > 10,000 individual measurements (~16 h) S 30
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Spectral Calibration Setup 4#7
DLR

= Monochromatic light is imaged on detector of sensor under investigation

» By tuning of wavelength and mirror angle discrete pixels are illuminated

Sensor » Measurement of Spectral Response Function (SRF)

Collimator

Monochromator |_| Lamp

Folding
Mirror

4+—
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Spatial Column 755
0.3 1 (a) 50 51 52 53 (b)

Spectral Calibration Results 0 oo o

= Derived from >31,000 individual measurements
(~2 days)
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» Lower spectral resolution at the right detector edge

740

= Distortion of SRFs at center channels caused by [ P _ 0 -
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Transfer of Radiometric Radiance Calibration ‘#7
DLR

RASTA Transfer- Integrating Sensor
@DLR Spectrometer Sphere
Traceability

National

Standard
@PTB
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Sensor

Non-linearity Calibration —

Shutter b

= Light addition method

= Broadband Attenuable Light Source (BAyLIS) Shutter a
= Spectral range: 350 — 2500 nm \
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Insulated box

‘Temperature
— logger

Coolant from  |ntegrating
gihermestat _sphere

Andreas Baumgartner | 25.09.2025

Temperature Sensitivity

DLR

Setup for simulating different ambient temperatures
» Response of semiconductor detectors is temperature dependent
= Determination of thermal stability

HySpex VNIR-3000N temperature dependent spectral shift
Spectral response for 546.09 nm (Hg line*)

L aboratory measurements

*at 22°C, 950 hPa, 45% rel. humidity

In-flight measurements
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Stray Light Calibration

DLR

Unique setup with 15 spectral bandpass and 12 ND-filters

channel

PSF measured with >8 orders of magnitude
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Next Upgrade: Tunable Laser System ‘#7
DLR

= Ekspla NT262
= Spectral range: 210 - 2600 nm
= Resolution: < 0.02 nm (VNIR), < 0.7 nm (SWIR)

= Spectral calibration (coupled to integrating sphere)
= Significant reduction of spectral calibration time

= Stray light calibration (coupled to collimator)
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Result:

HySpex VNIR-1600 Level-1 Calibration Chain
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Software

developed and used in the context of the CHB

CHBNet
Laboratory automation package
Modular network interface
Easy integration of new instruments and
Sensors

Metadata l Measurement data

ImSpeC
Data evaluation tools

Sensor model

i DLR

ISSim
High performance sensor simulation
Pixel individual simulation of along-,
across-track, spectral, radiometric,
polarimetric response and more

Validation l

Handling of large measurement files
Extracting pixel individual properties
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LOne
Modular L1 data calibration package
Optimized for code reusability for
laboratory measurement and operation
data
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