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Transponder Characteristics
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Kalibri NG - X Kalibri NG - L

Frequency band X-band L-band

Bandwidth 1200 MHz 85 MHz

Polarization Single Adjustable Quad Pol

RCS 57… 68 dBm² 52 … 62 dBm²

Abs. radiometric accuracy (1 σ) Expected < 0.1 dB Expected < 0.1 dB

Radiometric stability (1 σ) < 0.05 dB < 0.05 dB

X-band prototype calibrated with 0.07dB accuracy

See J. Reimann et al.: “ Highly Accurate Radar Cross-Section and Transfer Function Measurement of a Digital 

Calibration Transponder without Known Reference—Part II: Uncertainty Estimation and Validation “



External Calibration

▪ DLR‘s „Three Transponder Method“ (3TM) used for transponder‘s absolute 

radiometric calibration
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External Calibration

▪ DLR‘s „Three Transponder Method“ (3TM) used for transponder‘s absolute 

radiometric calibration

▪ Fully polarimetric system requires additional steps before 3TM can be

conducted

→ Polarimetric calibration of the transponder

▪ Polarimetric calibration of the transponder made up of two parts

1) Polarization alignment of the antennas

2) Synchronization of the channels in magnitude, phase and delay
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Electrical polarization alignment of L-band antennas

1. Electrical reference beacon with linear polarization

2. Continous measurement of H and V channel of antenna

3. Alignment until max. difference between both channels

4. Repeat for second antenna

Polarimetric Calibration – Part 1
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reference beacon
approx. 45 dB

TechLab building
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Transponder



Polarimetric Calibration – Part 2

Channel synchronization

1. Internal calibration of transponder

▪ Tune attenuators in all paths

▪ Correct magnitude, phase and delay

offsets with FPGA
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Polarimetric Calibration – Part 2

Channel synchronization
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Polarimetric Calibration – Part 2

Channel synchronization

1. Internal calibration of transponder

▪ Tune attenuators in all paths

▪ Correct magnitude, phase and delay offsets with FPGA

2. Reference beacon at 45° polarization

▪ Signal should be the same for H and V polarization

3. Record data of both transponder channels

▪ Offsets can be calculated from measured data

4. Repeat for second antenna
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Remaining differences:

Power (mean): - 0.078 dB

Phase (mean): 180.74 deg

Results:



Acquisitions – SAOCOM

16
Anna Maria Büchner, German Aerospace Center (DLR) - Microwave and Radar Institute, 13th of November 2024

SAOCOM dual pol mode (TX: vertical)

TR not yet calibrated

approx. 15 dB



RFI
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LX Prototype

SRE-M Radar



RFI – SRE-M Radar

18
Anna Maria Büchner, German Aerospace Center (DLR) - Microwave and Radar Institute, 13th of November 2024

approx. 12 s

Frequency range:

„Round-trip“ time:

Power: 

1250 – 1350

11.60 – 11.80

> 2.5

MHz

s

MW



RFI – SRE-M Radar
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Acquisitions – ALOS-2
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ALOS-2 quad pol mode (TX: vertical, horizontal)

TR not yet calibrated



ALOS-2 quad pol mode (TX: vertical, horizontal)

TR not yet calibrated
Acquisitions – ALOS-2
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1 acquisition → 4 polarimetric signatures



Conclusions

▪ Successfull deployment of dual-band 

transponder at DLR

▪ Performed external polarimetric calibration

▪ First iteration of radiometric calibration („3TM“) 

has been completed (analysis ongoing) 

▪ Successfull polarimetric SAR acquisitions with

dual-band transponder and various missions
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