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Objectives
* To carry out in-flight calibration of CSES magnetic field
« To develop and optimize CSES magnetic field data processing

Research Approach (including EO and other data)
« Scalar calibration of FGM intrinsic parameters
Magnetic field vectors in orthogonal and non-orthogonal FGM sensor frame B,

and B, .., are related as follows:
! -1 _ Further temperature correction
Borth_g § ) <Bnon-orth b> S pS S T
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Non-orthogonality Scale value  Offsets ! 0l Sts
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robust LS approach  om [(G) WL Gl T [(gi)T 'V=V; 5d + W - (m—m))] x=x" Olsen et al., 2000
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Research Approach (including EO and other data)
« Alignment of FGM along with global geomagnetic field modelling

Euler angles: describe rotation of two coordinate systems.
Will be solved along with the Gauss coefficients of a global geomagnetic field model

FGM frame » STR frame EClI (J2000) frame ———»{ ECEF frame ———» NEC frame

Euler angle
? (a, B, v)

B,...=R R R R B

NEC ECEF2NEC * "ECI2ECEF * "'STR2ECI * "FGM2STR — FGM
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Main optimization of the calibration procedures: |
« Further consider temperature correction for the offsets

and the scale factors
« Prolong the updating period of the calibration

parameters from one day to 10 days (and without

dayside and nightside data separation)
The typical variation is +2nT for the offsets, less than 200 -
ppm (most of the time is less than 100 ppm) for the scale
values and +0.0002 deg (about 0.7 arcsecs) for the non-
orthogonality angles.

Before (left) and D;fter (right

After the recalibration,
. op
recalibration

the residuals become
more standard
‘Gaussian and more
-central distributed.
For about 93%
datasets, the residual
field is less than 1nT.
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e ine still possible by interpolation of model parameters.

The variation of in-orbit estimated three Euler angles for the alignment of
the FGM sensor

Recalibrated result
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The three tésidual field comparison before and after recalibrated

Lat (deg)

In the new calibration scheme, the latitudinal trend for the east component is improved to some extent.
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Conclusions

After rechecking almost all years data, it has become possible to make
an improvement to the in-flight calibration of CSES magnetic field data.
FGM sensor temperature correction on offsets and scale values have
been taken into account to remove seasonal effects.

Euler angles have been estimated along with global geomagnetic field
modeling to improve the alignment of the FGM sensor.

It has become possible to prolong the updating period of all calibration
parameters from daily to 10 days, without the separation of dayside and
nightside data.

The new algorithms can optimize routine CSES magnetic field data
processing efficiency and data quality.
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