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The CryoSat-2 payload and operating modes!

SIRAL ‘A’’!

Redundant!
 SIRAL ‘B’’!

Direction of flight!

• “Low resolution mode” (LRM)!

Conventional pulse-limited!
altimeter but with a slightly!
elliptical antenna!

• “SAR mode” (SAR)!
Illuminated area narrowed !
along-track by synthetic!
aperture processing!

Transmit!Receive!Receive!

• “SARIN mode”!

Illuminated area narrowed !
along-track by synthetic!
aperture processing &!
second receiving antenna forms!
an across-track interferometer.!
Star trackers determine baseline!
orientation.!



Motivation – estimating satellite mispointing angles!

Image courtesy: Walter Smith!



Estimating the interferometer angle!

Measured star tracker offset: !
0.612 radians of phase difference.!



Principle of measurement!



Processing steps!



Retrieving the pitch angle…!

Data versus Model!

Theory versus Data!



Cont… retrieving the pitch angle!



Performance and residual errors!

For all 26 files, the residual 
errors are independent, and not 
a function of any additional 
geophysical parameter, e.g. roll. !



Summary!
•  We estimate the star-tracker offsets of CryoSat-2 as:!

•  roll bias: from SARIN calibration, 0.1062 degrees,!
•  pitch bias: from SAR calibration, 0.052 degrees.!

•  Finally, we used our analysis to verify the along-track  half-power 
beamwidth of the antenna. We estimate this value from the half-power 
width of the fitted Gaussian as: 1.0912 ±0.0077 degrees.!

•  Our results are based on data from start tracker #1 only. However, 
comparison of the pitch reported by the three star trackers shows very 
close agreement, hence, we believe that the offset is the same. !

Other studies:!
Roll bias:   0.0848!
Pitch bias: 0.0962!



https://github.com/ngalin/cryosat2_fbr2sar!

MATLAB code for SAR processing CryoSat-2 FBR data:!


