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L1PP processed the first data available at ESAC on 17-Dec-2009
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Important algorithms and corrections developed by the Universitat Politecnica de
Catalunya (UPC) have been implemented in L1PP.

During the Commissioning Phase they have been validated with in-orbit data and
shall be included the post-commissioning L1OP

PMS Linearity Correction U-noise Correction
O Correction on the the PMS voltages using the O Can be applied to all baselines (0) or only to
deflection parameter (C) baselines covered by a common LO (2)

g N

Diff Differences between
ifferences

2) verus (0
between Using the (2) )
C-parameter or not
performing any 2nd

order correction

Differences > 2K

Incorrect Assignment of an S-Parameter on a
Noise Source on the Hub

O Detected due to the mixed MIRAS configuration (Arm A in
Nominal and B, C in Redundant). Impact reaches ~10K in a
single snapshot
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Vienna, Austria — 4" May 2010 4 SMOS L1PP Performance Analysis from Commissioning Phase



~ @m,m
deim s ggg,o

ENGENHARIA/

Local Oscillator

Local Oscillator Offset Correction

O The correction in phase is crucial to retrieve
properly the features of the targets observed

P A

o
-

o It is necessary to select the interval at which
this calibration should be performed in the
Instrument.
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Level 1b
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Zero Baseline Scaling

L1PP has an option to set as reference temperature the physical temperature of the
receivers (Tref = Trec)
This will amplifies any errors present in the Zero Baseline processing

Sky Image (Tref = Trec)

Before <T— (X /7) r> =- 15K Impact of this bug on the
. """/ hexagol Sky with nominal
Correction: Is not compatible with processing (Tref = TNIRs)
< was very difficult to spot
<T (X'h)hexagor> T(0)+T, (T(0) ) =32
X
The The Zero Baseline has a special treatment on the L1b data flow.
Correction: Due to the definitions of the G/J* matrices, there is a scaling factor that
needs to be applied to the Zero Baseline, after the multiplication T=JV:
- - 0.66
T(0)=T(0Q) . |
( ) ( )After Impact of this bug in Science Data:
3.5 K in the centre of the swath
Sky Image (Tref = Trec)
Correct _ _
Result: <T (X’h) hexagor> =3.X
= Value consistent with

expected values from
Corbella Equation
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Foreign Sources

/ Sun Direct

Removing
Moon Direct
O Similar effect as with Sun Direct, but with an impact of 0.3 K
Sky
o Dedicated Slide
Backlobes contribution
i 0 Correction effect has an impact of ~10-2 K in the AF-FOV.
Correcting

Sun Glint
o Algorithm currently not used.
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Sky Images

Flat Target Transformation (FTT)
o0 Removes the Corbella term from the visibility equation

Moon

Position
After applying the FTT \
on the Sky Image of

23-Dec-2009, the
Galaxy is observed, as
well as other

features... /
Sun \

Alias
Radio

Sky Removal Algorithm Source

0 Removes Sky Aliases, allowing the extension of MIRAS alias free FOV

Applying the algorithm on a Sky
target allows:
a) Assess on the quality of the
Galaxy Map ADF
b) Assess on the Instrument
Accuracy
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Instrument Accuracy
&
Radiometric Sensitivity
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Instrument Accuracy

SO-TN-DME-L1PP-0217

Two FTRs:
1) Sky Image (19-Jan-2010);
2) FTTs (21-Jan-2010)

Defining Accuracy as ACC:\/<T(X,/7)> and using L1PP
v3.3.0 and the Sky Removal algorithm, the Accuracy of
MIRAS has been estimated for both polarimetric modes

Conclusions:

For both polarimetric modes the

Instrument accuracy is below 0.5 K

(considering the points inside the the AF-FOV and
for the particular case of Circle = 0.2)
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Radiometric Sensitivity

SO-TN-DME-L1PP-0217

=1

Radiometric Sensitivity is defined as ¢ (i,n)=\/%{iiﬁf’ Emn)y J—T” Emn)

Radiometric Sensitivity Modelling the Rad. Sensitivity as
computed over ~150 scenes in a function of distance to boresight:
H-pol (Full Pol Data)

/ Mixed Scenes

Inside the Circle r = 0.3, the average
value is 2.1 K

N g

Comprising with the MRD for Pure Scenes
SMOS (same behaviour

as in Dual Pol)
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Radiometric Sensitivity

Comparison of Radiometric Sensitivity between the two SO-TN-DMELIPP-0217

instrument modes (Full — Dual)

D(SFuII (X,h) =S pual Q( h ))

H-pol V-pol Average inside
the Circler =0.3
Is ~0.5 K

\ g

Corresponds to a
degradation of 22%,

Ly e 05 -0 70.1Tg0)u+-|;r§f 0.3 as expected

-3/2
Comparing the model of the noise dT = a(l— r2) + dT
and the results obtained by L1PP

Ratio at boresight: Ratio in the Circler =0.3:

dT dT
ATorur =124 o =1.31 <dT Jeu =1.37 <d Jeu =1.34
dTODuaI *H- pol dTODuaI V- pol < >Dual *H- pol < >Dual V- pol

The model was taking a wrong

it has been found that there was an E> integration time for Full-Pol Scenes

missmatch with the expected values (1.22)
L1PP results are inline with the correct

expected values.
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Baseline Weights

Vienna, Austria — 4" May 2010 14 SMOS L1PP Performance Analysis from Commissioning Phase



Methodology
E. Anterrieu derives Generate Baseline
weights for Pure and :> Weights ADF |::>

Mixed baselines

Computed from Dual-Pol Weights on the J+ matrix
Scenes must be the same as the
ones applied to the
visibilities

Differences between
applying Sea Weights
or No Weights is
below 0.1 K
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Sea Orbit — Dual Pol

Radiometric Sensitivity
No Weights Sea Weights
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Levellc
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Geolocalisation Bias

Madagascar Several Orbits selected
coastline since Dec-2009 to Feb-2010

_ _ Currently used in L1PP data sets.
Estimated Bias:

Roll: 0.148 i
Pitch: -0.070

At the end of Commissioning Phase,
final values will be released to be

Best [FHit Plame
ADF

used in L1OP
Instead of using propagation of the Helps to reduce the bias in pointing
quaternions, L1PP uses an accuracy

interpolation to compute the telemetry
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AF-FOV Edges
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First Approach

O

L1PP used the Unit-Circle radius
inherited from SEPS-GS to define
its (X2 + h?) grid: r 0.98

A trade off between the accuracy in the

measurements in the antenna patterns
and the growth of the element of area

This value did not include all the
possible points in the grid

2D Cut at # = Ofor a Sky Snapshot 2D Cut at x = Ofor a Sky Snapshot

With In-Orbit data, the radius
of the Unit-Circle was

extended to its maximum
(r = 0.999999)

The Edges were reduced by
~2K but they were still present

X
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Latest Results

| Vi | DV
Must be set to the same reference

temperature (Tref)

It was done using the G-Matrix (the
modelled instrument)

Deimos devised a way to do it by using the
visibilities aquired during the FTR, i.e., using
the knowledge of the real instrument

> S

—
-

Sam=”
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RFI
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RFI

RFI has been a presence since the begining of the
SMOS Commissioning Phase...

1 s, © - o~ -
-
ur
u

But there is still a lot to do!

Algorithms to mitigate the effect of RFIs
will be developed and tested in L1PP, with

Plenty of work has been done! the support of the main ESLs from SMOS.

This task will begin after the end of
Commissioning Phase

Vienna, Austria — 4" May 2010 23 SMOS L1PP Performance Analysis from Commissioning Phase



... So Far, So Good!
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Thank you

Rita.Castro@deimos.com.pt

http://www.smos.com.pt/
L1PP Homepage

http://www.deimos.com.pt/en/
Deimos Engenharia Homepage
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