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This technical note describes the algorithm impletee to avoid using NIR-NIR baselines, or any other

set of baselines, in the generation of tfiematrix. This note contains the results obtainecerwh
processing IVT and SEPS-GS data witmatrices genererated using the new algorithm.

%% ((

AD.1 SO-DS-DME-L1PP-0011 SMO$ L1 Prpc_e_ssor Algorithm Theoretical 29
Baseline Definition

AD.03 | SO-DS-DME-L1PP-0008 fﬂl\gtg)e? L1 Processor L1a to L1b Data Processing 28

AD.06 | SO-TR-DME-L1PP-0111| SMOS L1PP - IVT Report 12.
SO-TR-DME-L1PP-0200- L

AD.O7 SMOS-L1PP SMOS-L1PP-V3_1-Validation-Report 1.0
SO-TR-DME-L1PP-0204- S

AD.08 SMOS-L1PP SMOS-L1PP-V2_2-Validation-Report 1.0

%o Y&

SO-MN-DME-L1PP-0065- : ,
RD.0O1 SMOS-P5-PM1 20090526 — Minutes of Meeting 1.0
RD.02 SO-TN-UPC-PLM-0007 | Error budget map to SRBEP 7.3
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During the 2007 IVT campaign at ESTEC it has bekseoved that the hinges baselines induced big
errors in the Image Reconstruction process.

In result of that, in the auxiliary data file thaintains the baseline weights, the hinges’ weiblatge
been set to zero and these baselines are notuseoein the image reconstruction. However, thaniy
valid for the Ideal Reconstruction algorithm. Whesing the I matrix there was no way to control what
baselines were used up until LLPP v2.0, where gorighm to weight the visibilities was implemented.
Nevertheless, this was not a completely satisfgcdolution because, while it was setting the wetght
zero, the Jline corresponding to that baseline still existedl was a part of the equation system for
reconstructing the image.

To overcome this limitation, it was proposed touesl the size of the G/dmatrices so that they
contained only the rows and columns correspondinthe baselines that weren’t suppressed from the
baseline weights ADF. Since this solution implieddict Format changes and would have a drastic
impact on the whole Ground Segment of SMOS, a wotkad was agreed between ESA/CASA/DME
that consisted in removing some lines and, if nded®me columns from the J-matrices, without
changing the product format.

Essentially it consists ioompressingthe J matriXbefore the inversion process and laterexpanding
the J, as proposed in Figure 1.

Iy $ $ % &" o)
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The number of rows of the J-matrix is the same asa®ix, i.e.,
3 rows corresponding to the NIRs in H-pol;
2346 real values of H-pol calibrated visibilities;
2346 imaginary values of H-pol calibrated visild;
3 rows corresponding to the NIRs in V-pol;
2346 real values of V-pol calibrated visibilities;
2346 imaginary values of V-pol calibrated visibég;

3303 rows corresponding to the HV calibrated vidgies and ordered as described in [AD.03],
section 2.3,

resulting in a total of 15996 rows.

2346 Im(H)

3 NIRs (V)

2344 Re (V)

(1$_*

234¢ Im(V)

3303 Re (HV)

3303 Im{HV)
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The number of columns of the J-matrix is dependamtthe (u, v) frequency domain and has the
following order:

1 column corresponding to the zero baseline foroH-p

1395 columns related to the real component‘ﬁam H-pol;

1395 columns related to the imaginary componenf% ah H-pol;
1 column corresponding to the zero baseline foroV/-p

1395 columns related to the real componentfsm V-pol;
1395 columns related to the imaginary componenf@s ah V-pol;
2791 columns corresponding to the real componefnfg n HV;

2791 columns corresponding to the imaginary comptsrmsf'lcB in HV,

leading to 11164 columns.
The J matrix has the same size as the J, but with tws emd columns switched.

/

(.8~

($%*
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The J matrix can be grouped into blocks, each one définethe row-column correlation. With this

notation one can establish blocks:

0, :
H-H Copolar HH block | (u,v) for Re and Im H-pol  {kfor Re(H) and Im(H)
H-V (u,v) for Re and Im H-pol|  (k, j) for Re (V) drim(V)
H-HV (u,v) for Re and Im H-pol (k. J')S{%pryel(_R/V) or
H-VH (u,v) for Re and Im H-pol (k, j)sfiomrglr;(cg) or
V-H (u,v) for Re and Im V-pol| (K, j) for Re(H) arich(H)
V-V Copolar VV block | (u,v) for Re and Im V-po] (R, for Re (V) and Im(V)
V-HV (u,v) for Re and Im V-pol (k, j) for HV
V-VH (u,v) for Re and Im V-pol (k, j) for VH
HV-H (u,v) for Re(HV) (k, j) for Re(H) and Im(H
V-V (u,v) for Re(HV) (k, j) for Re (V) and Im(V

VV-HV Copolar HV block (u,v) for Re(HV) (k, j) foHV

VV-VH (u,v) for Re(HV) (k, j) for VH
VH-H (u,v) for Im(HV) (k, j) for Re(H) and Im(H
V-V (u,v) for Im(HV) (k, j) for Re (V) and Im(V)

VH-HV (u,v) for Im(HV) (k, j) for HV

VH-VH Copolar VV block (u,v) for Im(HV) (k, j) fovH

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 0##
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The J matrix is compressed and expanded accorditigetbaseline weitghts ADF. It can be compressed
and expanded both in rows and, if needed, in cabumn

) $%%%___( & -

Each row of the matrix corresponds to a visibifitymed by a pair of LICEFs, and so, if its weight i
zero in the baseline weights ADF or if it has ofi¢he two LICEFs in failure, then the correspondiiRg
matrix line(s) should be removed.

) B%%%__(

The columns of the J-matrix are thev) pairs that form the number of non redundant Vigibs.

For dual polarisation there are 1395 pairs of remtundant visibilities for each group of correlaidRe
(H), Im (H), Re(V) and Im(V)). In adition, each poisation has the zero baselinduatv) = (0, 0)set
manually.

The (u,v) grid is calculated as described in [AD.03] anddach pair of LICEFs itéu,v) coordinates are
computed and the star redundancy is filled, resyilith the map shown in Figure 4.

1 ($%* 2

If the baseline that is to be removed correspoadst,v) point with redundancy equal to one, then the
corresponding column(s) need to be removed as well.

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O ##
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In full polarisation there are 2791 non-redundaasdiines from a total of 3303, ordered as desciibed
[AD.03]. This means that the degree of redundascignificantly different from the dual-pol casedan
that the probalility of excluding afu,v) point is higher in full pol. The next figure shovike
redundancies in th@,v) star for full pol*

3 ($%*

There are three relevant sets of baselines: theNNR the Hinges and the Mixed baselines. Figure 6
shows the reduncies for these baselines in thelstaain,

4 ($%*

*515 0 6 *7T 0 6

! Please refeer to Section 6 for more details drpfllredundancies
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The cumulative effect of removing the NIR-NIR, tHenges and the Mixed Baselines results in a final
star redundancy where sonfe,v) points have zero as their degree of redundancgsdtpoints
correspond to columns/rows that must be removed fhe J/J matrices.

9 ($%* ' % 5 5 %7 8" 0
( ( 6:;< "( 6% : kx
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Figure 1 shows the new implementation for the J dndhatrices. This chapter describes the new
functions and their associated variables.

%% ( ( " #(

The objective of this function is to gather theommhation needed for the compression and expansion
algorithms.

LICEF Coordinates ADF (SM_xxxx_AUX_PLM_<ID>
LICEF Failures ADF (SM_xxxx_AUX_FAIL_<ID>
Baseline Weights (SM_xxxx_AUX_BWGHT_<ID>)

Structure with the dimensions of the J-matrices
Structure with information regarding tfe v) redundancies
Structure with the failures in L1b format and othelated information

) >

New types of variables have been created to accalatadhe changes needed for the compression and
expansion algorithms.

The following tables contain their description. T8&e column indicates the number of elements
constituting that variable, and NOT the size ofvwhdable in bytes (this information can be takemf
the Typecolumn). Whenever the size of a variable diffeesien Dual- and Full-pol processing modes,
both values are shown with (D) or (F) in brackdterahe corresponding value.

1 /10 [/
Field Name Description Type Size
Jmat Information of the J-matrix t 11b_jmats_diniens 1
Jmat_c Information of the compressed J-matrix t jihats_dimensions 1

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O ##
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Field Name Description Type Size
Jplus_c Information of the compressédnhtrix | t_I1b_jmats_dimensions 1
Jplus Information of the"dmatrix t 11b_jmats_dimensions 1
3 /10 1/
Field Name Description Type Size
Total number of columns of the .
ncols . int 1
matrix
nrows Total number of rows of the matrix int 1
ncols dual H Numb_er of columns of the dual pol int 1
— = block in H-pol
nrows dual H Numb_er of rows of the dual pol int 1
- - block in H-pol
Number of non redundant baselines .
non_redundant H| . . . T int 1
- — | in H-pol in the compressed matrices
ncols dual V Numb_er of columns of the dual pol int 1
- = block in V-pol
arows dual V. Numb_er of rows of the dual pol int 1
- - block in V-pol
Number of non redundant baselines .
non_redundant_V| . . T int 1
- —"| in V-pol in the compressed matrices
ncols full Number of columns of the full pol int 1
- part (HV)
nrows_full (NHu\;r;ber of rows of the full pol part int 1

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O ##
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dual_H Redundancies in H-pol t 11b_red_info
dual_V Redundancies in V-pol t 11b_red_info
full Redundancies in HV-pol t I1b_red_info 1

num_points_star

Number of non-redundant baselirles

num_

redundancy equal to zero

_ _ _ 1396 (D)
bl_redundancies | (u, v)star redundancies int*
2791 (F)
redundancies Number of points with degree of int 1

/ 110/-
dual_H Baseline weights information in L1b format t [1b_Icf_info
for dual polarisation H-pol block
dual V Baseline Welghts_lnformatlon in L1b format t b Icf info 1
- for dual polarisation V-pol block — ==
full Baseline We_lgh'gs information in L1b format t 11b Icf info 1
for full polarisation — ==

@ 11

) . _ ) 3+2*2346 (D)
failures Baseline weights in L1b format double*
2*3303 (F)
. Number of LICEFs with baseline .
num_failures . int 1
weights supressed
#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 0 ##
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The following table describes the variables useithénsubsequent implementation section. Variables a
listed as input, local and output (I, L, O).

A & > )

Variable name Description Def. Type Class| Unit | Size

licef_coordinates_dp LICEF coordinates N/A | Double I N/A Pointer

Weights to be
failure_lists_dp applied to each N/A | Double I N/A| Pointer
baseline

Dimensions of the J{ Section

dim matrices 313 t 11b_jmats_dimensiong O NA 1

redundancies Redundancies S?()acltlgn t 11b_uv_redundancies O NA 1

failures Failures S;itlgn t 11b_kj_weights O NA 1
1

The prepareCompressionAndExpansiofyiiction starts with a conversion of the baseliméghts from
2556 entries listed in the ADF to the 2346 and 3iB@&xed vectors for dual and full pol. The failsire
for each LICEF are also taken into account to lgetitaseline weights to be applied in the comprassio
and expansion algorithms. This is done usprgpareFullVisibilitiesWeight ().The L1lb formatted
weights are then copied to tfelure’s bwght field and the number of baselines with zero weights
registered imum_failures. The baseline weights to be applied throughouiathgerithm are saved into
a breakpoint nameldb_jm_prepr_FinalWeights_<pol>.txt

After getting the weights in the appropriate fornthe baseline redundancies are calculated.(livg
star domain is calculated as well as its degreeddindancy. At this point a breakpoint is writteithw
the namdlb_jm_prepr_StarRedundancy_<pol>.txthe redundancies for the baselines in failure are
also calculated and written to breakpdirii_jm_prerp_RemovedRedundancy_<pol=>.txt

Finally, the diference between the star redundamcithe removed redundancy constitutes the fiaal st
redundancies that will be used to assess if thdtd& any columns removed from the J-matrix. This
variable is saved iib_jm_prepr_FinaRedundancy_ <pol>.teteakpoint.

The described approach is valid for dual and falagsation, bearing in mind that the sizes of (ilev)
star are different between instrument modes.

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O ##
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Unable to allocat¢ L1_ERR_CODE_ERRQ Output error log
1 memory for locall R_ALLOCATING_ME
variables. MORY

J matrix generation aborte No

*%%  ( #

According to the information gathered froprepareCompressionAndExpansion the function
compressMatrix (fompresses the J-matrix.

Structure with the dimensions of the J-matrices

Structure with information regarding tke,v) redundancies in dual and full pol
Structure with the baseline weights for dual aritidal in L1b format

J-matrix

J-matrix compressed

) >
The following table describes the variables useithénsubsequent implementation section. Variables a
listed as input, local and output (I, L, O).

A &" > )
dim LICEF coordinates S?()a itlgn t 11b_jmats_dimensions| | N/A 1
redundancies Redundancies S?()a (itlg n t 11b_uv_redundancies N/A 1

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 0##
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failures Failures S?()a (it'gn t 11b_kj_weights I N/Al 1
j_matrix J-matrix N/A double I N/A Pointer
jmat_compressed| Compressed J-matfix N/A double D A [NHointer

1

A scheme of theompressMatrix (algorithm is drawn in Figure 8.

? 8 "
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After the inversion process (that has not beenreake) the compressedndatrix is ready to be
expanded back to its original size. The rows andmns previously removed will be padded with

Zeros.

Structure with the dimensions of the J-matrices

Structure with information regarding tfe, v) redundancies in dual and full pol

Structure with the baseline weights for dual adddal in L1b format

Compressed’dmatrix

Expanded Imatrix

)

>

The following table describes the variables usetthénsubsequent implementation section. Variabies a
listed as input, local and output (I, L, O).

A & > )
Variable name Description Def. Type Class| Unit | Size
dim LICEF coordinates S;itlgn t 11b_jmats_dimensions | N/A 1
redundancies Redundancies S?()acltlgn t 11b_uv_redundancies | N/A 1
failures Failures S:f Clt'g : t 11b_kj_weights I N/A 1
jmat_plus J*—matnx qbta|ned _from N/A | double N/A| Pointer
the inversion algorithm
J-matrix with some
rows and columns
Jmat_expanded| padded to zero. Thisis| N/A | double O N/A| Pointer
the matrix written to the
ADF.
#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O##
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A scheme of thexpandMatrix (Jalgorithm is drawn in Figure 9.

@& 8 "

variables. MORY
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To evaluate the impact of the usage of differepegyof baselines in the image reconstruction, aéJer
matrices have been generated using the followiltid eatries:

i) All baselines- in this test all baselines are used in the imagenstruction process. Note that this
was the implementation until LLPP 2.0;

i) Removing the NIR-NIR baselinesfor this configuration the NIR-NIR baselines asmoved
from the image reconstruction process;

iii) Removing the NIR-NIR and Hingeshis test will reconstruct the image removingd aoly the
NIR-NIR baselines but also the hinges. This wasrtan requirement for this workpackage;
from L1PP 3.1.0, this is the default behaviour.

iv) Removing the NIR-NIR. Hinges and Mixed Basel{fese LCF)- finally, this last approach will
use only LICEF- LICEF baselines, excluding the embaselines, to build the product from L1b.

In the following Sections the results obtainedtfoo data sets are presented. The first is

1) IVT data taken from Stability 4 XBand test, in pewtar the products generated with the time
stamp20070601T130515_20070601T135744d

2) A SEPS-GS Scientific test (with code 1680). Thist teas been carried out in order to guarantee
the coherence of the results.

2%%3%
1 B g v

The following figures show the resfitsbtained for the selected IVT science product gssed with a
J+ matrix where no baselines or (u,v) points haa@ntremoved.

2 following the same methodology as in [AD.06]

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O ##
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The following figures show the results obtainedtfoe selected IVT science product processed with a
matrix where the NIR-NIR baselines have been remove

4C % c C % "
> 1 / "o 5|50 %

7! >|

(7>* (7>*
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The following figures show the results obtainedtfoe selected IVT science product processed with a
matrix where the NIR-NIR and the Hinges Baselinggehbeen removed.

C % C C % "
> ' e 515 7 0 %

7! >|

(7>* (7>*

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O ##



i1 * & %% !!

SMOS L1PP Baselines . ==
Avoidance Algorithm #H8
% <7
% " > 1 /
" 515 7 0 %

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O ##




i1 * & %% !!

SMOS L1PP Baselines . <=
Avoidance Algorithm #H8
% * <!
( % *

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O ##




i1 * & %% !!

SMOS L1PP Baselines . ==
Avoidance Algorithm #H8
% * <"7
1 C % M > ] / n
' 515 7 0 %
7! >|
(7>* (7>*

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O ##




i1 * & %% !!

SMOS L1PP Baselines . <= =
Avoidance Algorithm #H8
% o+ <«< 7
3C % CcC C % I=>
> ] / ma 5 I5 7 o %
7! >|
(7>* (7>*

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O ##




i1 * & %% !!

SMOS L1PP Baselines . <= =
Avoidance Algorithm #H8
% o+ <, 7
4 % I => > ' !
" 515 7 0 %

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O ##




i1 * & %% !!

SMOS L1PP Baselines . ==
Avoidance Algorithm #H8
% * </ 7
( % *%

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O ##




(1 & %% 1!
* <= =
SMOS L1PP Baselines =
Avoidance Algorithm #H8
% < 7
9 C % | => > / n
! 515 %
7! >|
(7>* (7>*
#1380 #4497 13 $1# $8 1 184)3 1: 8 #: 4 0##




i1 * & %% !!

SMOS L1PP Baselines . ==
Avoidance Algorithm #H8
% * < 7
1 1B g v 5 15 $7 8" 0

The following figures show the results obtainedtfoe selected IVT science product processed with a
matrix where the NIR-NIR, Hinges and Mixed Baseditiave been removed.

For simplicity, this configuration is defined asiktg Only Pure LCF.
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Table 14 to Table 17 summarize the results obtafoedhe IVT Science product processed with the
four available J matrices. Comparing the evolution of the statssper pol for the four cases it can be
seen that:

i) The variation of Time Averaged Temperature

a. For H- and V-pol, is consistent, i.e., the hexaghR;FOV and circle have the same
(scaled) curves of variation;

b. For HV, there are only noticeable differences ifoages processed with thé using
only Pure LCFs.

ii) The Space Standard Deviation from Time Averagadperature

a. For H- and V-pol it is seen that this statisticramses visibly when using Wwith the
Pure LCFs only. However, for the other casesnitai@s roughly constant.

d > % (+ I =>

" 1 ok

b. For HV, the opposite takes place, i.e., the Spaaadard Deviation improves slightly
using the J+ with only LCFs while in the other cgseremains constant.
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The Scene Bias is defined’as
DTbias =T (X’h) - Tref &D

where Ty is the true brightness temperature of the sourc#is case, the Maxwell Chamber (MC)
ceiling andT (X,h) is the Time Averaged Temperature of the test.

Using the average NIRgI(Table 13) to estimate the temperature in the K& S$cene Bias has been
calculated as shown in Figure 37.

8
A o (E*
H 293.9692
Vv 293.2247
Re (HV) 0.1301
Im (HV) -0.0379
9C 0
(*7 >

% Taken from [RD.02]
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The smallest Scene Bias occurs for different caméijons: for H- and V-pol the minum values are
1.181 K and 1.365 K (respectively) and they areaivled when using the” With no NIR-NIR and
Hinges Baselines. However, for HV, the minum ScBies is obtained when using the Pure LCF J
matrix, namely, -0.131 and 0.053 K for Re(HV) anq{HV), respectively.
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/ 296.36 | 1.07 3.5505 11.6965 295.1 0.383 3.5505 39.56) 29529 | 0.319
/"5 206.39 | 1.08 3.5637 11.7111 295.2 0.389 3.5637 2857 295.29 | 0.322
/"5 296.30 | 1.10 3.5652 11.7095 295.1 0.3779 3.565Q 68.57| 295.24 | 0.314
I 6A 296.36 | 1.13 3.5666 11.5846 295.2 0.409 3.5666 19.29] 295.33 | 0.337

3C 6 C >1

/ 29558 | 1.02 3.5745 11.8253 294.6 0.455 3.5745 56.45| 294.78 | 0.351]
/"5 29558 | 1.05 3.5952 11.8391 294.6 0.475 3.595P 83.45 294.79 | 0.367
/"5 29559 | 1.07 3.5953 11..841 294.5 0.466 3.595p 08.46) 294.74 | 0.364
/" 6A 290558 | 1.12 3.4794 11.3093 294.6 0.529 3.479% 92.33) 294.80 | 0.421
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4C 6 C (7>*

/ 0.0847 | 0.36Q 3.4861 11.2342 0.0405|  0.240 3.4861 5.444p 0.0610 2330

/"5 0.0849 | 0.362 3.4864 11.2349 0.0409 0.240 3.4864 5.444P 0.0621 2330

/"5 0.0788 | 0.358 3.4866 11.2359 0.0399| 0.238 3.4866 5.4450 0.0626 2310

I 6A 0.0002 0.331 3.406 10.7254 -0.008 0.24 3.406 5.1527 -0.00122 4 0.2
9C 6 C (7>*

/ 0.0552 | 0.369 3.4861 11.2342 0.0542| 0.0226 3.4861] 5.4 g 0.0481.225(Q
/"5 0.0557 | 0.369 3.4864 11.2349 0.0551| 0.2250 3.4864 5. 4441 0.0497.224(Q
/"5 0.0605 | 0.369 3.4866 11.2359 0.0632| 0.2250 3.4866 5.4450 0.0590.224Q
/" 6A -0.0001 | 0.356 3.406 10.7254 0.015 0.221 3.406 5.1527 0.0204 0213
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The set of tests presented in this subsection asréontrol tests, i.e., aiming to assure that thgioes
built with some rows (and columns) removed aredvalnd don’t cause any unwanted impact in the
analysis of SEPS-GS simulated data.

1 4?: B '8 "

Using a complete’natrix the pixel bias in the circle with= 0.3 is 3.128, 5.704 and 2.901 K for H, V
and Re (HV), respectively and the images are shinowiigure 38.

?2)0 4?2 : Ig

7! >l

(7>* (7>*
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Using a J matrix genereated from SEPS-GS data the resultthéopixel bias are 3.044, 5.573 and
2.910 K for H, V and Re (HV), respectively. The Littages are shown in Figure 39.

@) 0 4? : '8 " 515
0
7! >
(7>* (7>*

#1380 #44 97 13 $1# $8 1 184)3 1: 8 #: 4 O ##



SMOS L1PP Baselines
Avoidance Algorithm

##8

%

& %% !!

I<= =

/, 7

1

As seen from Figure 38 and Figure 39 the usageaafnaplete J+ matrix or one where the NIR-NIR
baselines have been removed doesn’t have a stmart in the images. In fact, only doing a differen
pixel by pixel any differences can be seen. Figirshows those differences.

1; ")

[

5150

7!

>l

(7>~

(7>

Furthermore, the pixel bias for these scenes sihewssmall improvements (~0.15 K) for H and V-pol
scenes. This effect is due to the fact that the-NIR visibilities simulated in SEPS-GS do not hale

same behaviour as the instrument real data, andhhee much closer values to the LICEF-LICEF
visibilities than the ones coming from real instemhdata (IVT data sets).
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The Baseline Avoidance Algorithm has been implem@rdnd tested in L1PP v3.1 for crosspolar J
Matrices. Due to the computational time neededhterit a complete J matrix, the tests have been long
and the algorithm took about 2 months to be implaed tested and validated.

The copolar flavour has also been implemented afidated as shown in Annex IV — Using Copolar
Matrices. This task, as well as the resolution ome problems, took about about 1 month to
accomplish.

For the baseline case (Section 4.1.3), the eftgaising a Jbuilt with no NIR and no Hinges Baselines
are very small. Numerically, the maximum differesidtween the Time Averaged Temperatures are
<0.2% in Dual Pol, while in Full-Pol they have theme range of maximum values, ~0.2K (the average
temperature is OK). The Space Standard Deviatiom fillime Averaged Temperature has maximum
values of 0.01K for Dual Pol and 0.03K for Full P®he current conclusion is that using‘anhtrix

built without noisy baselines and using it to restomct the image keeps the same accuracy in the
statistics evalutated.

As for the remaining tests, the following conclusiacan be drawn:

Removing only the NIR-NIR baselines (Section 4.1tB¥ results are very similar to the baseline
case, as well as to the L1PP 2.0 case, presemtingeaall maximum difference of 0.2K

Removing the NIR-NIR baselines, Hinges and Mixedd¥aes (Section 4.1.4): this is an extreme
case, used to check the removal of both columndines from the J before the inversion process.
The impact was the largest seen in the batch tsf beg of the order of 0.05K (for the Full-Pol case

SEPS-GS results (Section 4.2): testing with SEPSI&8 has yielded similar conclusions, with a
very slight improvement of the reconstruction (bel6.15K), probably justified by the fact that
SEPS-GS NIR-NIR simulation is not completely actewra

Introducing unphysical values in the removed bassli(Annex Ill): This is another extreme test,
designed to unambiguously demonstrate that thdibaseare indeed removed. For all the test cases,
this was demonstrated and the code can be congidsrielly implemented and tested.

The copolar flavour of the J/natrices is functional with this algorithm and ttesults are within
expectations.

In Annex |, the redundancy maps for Full Pol bamdiare shown and, in Annex I, the differencesplot
between results from Sections 4.1 are also shown.
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The next figures present the redundancies for emtk from the 3303 full pol visibilities formed as
described in [AD.03] (Section 2.3).

1

Arm A (H-pol) vs Arm B (V-pol) (528 points) Arm AH-pol) vs Arm C (V-pol) (528 points)
1 0

Arm B (H-pol) vs Arm A (V-pol) (528 points) Arm BH-pol) vs Arm C (V-pol) (528 points)
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Arm C (H-pol) vs Arm A (V-pol) (528 points) Arm GHtpol) vs Arm B (V-pol) (528 points)
11510
ABO1_H vs Arm A (V-pol) (23 points) Arm A (H-pol)syABO1_V (22 points)
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BCO1_H vs Arm B (V-pol) (23 points)

Arm B (H-pols\BCO01_V (22 points)

14 5!

CAO01_H vs Arm C (V-pol) (23 points)

Arm C (H-pols\WCA01 V (22 points)
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Due to the small scale of the differences obseimethe Time Averaged Scene for the four cases
presented in Section 4.1 direct comparisons haea lbene, taking as reference the Time Averaged
Scene obtained with the completendatrix (cf. 4.1.1).

? ' % C (7 > =*

Key: (AB) — Using Jwith All Baselines; (hoNIR) - J with NIR-NIR Baselines padded to zero;
(J'noNIRnoHinges) - Jwith NIR-NIR and Hinges Baselines padded to z&F®ureL.CFs) - Jwith NIR-
NIR, Hinges and Mixed Baselines padded to zero

(J'noNIR) — (AB) -0.0639| 0.0596 -0.0459 | 0.0325 -0.1119| 0.1567 -0.1064 | 0.0261

(J'noNIRnoHinges) — (AB) -0.1404 | 0.1809 -0.0680| 0.0643 -0.3068| 0.5791 -0.1678 | 0.0764

(J'PureLCFs) —(AB) -0.8569 1.3585-0.4092 | 0.4540 -0.8340| 1.3706 -0.6282| 0.5684
@ ' % C ( (7> (7>

Key: (AB) — Using Jwith All Baselines; (hoNIR) - J with NIR-NIR Baselines padded to zero;
(J'noNIRnoHinges) - Jwith NIR-NIR and Hinges Baselines padded to z&F®ureLCFs) - Jwith NIR-
NIR, Hinges and Mixed Baselines padded to zero

(J'noNIR) — (AB) -0.0124| 0.0152-0.0025 | 0.0035 -0.0100| 0.0224 -0.0057 | 0.0061
(J'noNIRnoHinges) — (AB) -0.1899| 0.1085 -0.0340| 0.0336 -0.0959 | 0.1464 -0.0327 | 0.0391
(J'PureLCFs) - (AB) -1.113¢ 0.8525-0.6359 | 0.4162 -0.8933 | 0.9416 -0.5468 | 0.4658
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(a) J with no NIR Baselines vs Using All (b) J with no NIR and Hinges Baselines vs (c) J with no NIR, Hinges and Mixed
Baselines Using All Baselines Baselines vs Using All Baselines
1? % 70 s I
(a) J with no NIR Baselines vs Using All (b) J with no NIR and Hinges Baselines vs (c) J with no NIR, Hinges and Mixed
Baselines Using All Baselines Baselines vs Using All Baselines
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(a) J with no NIR Baselines vs Using All (b) J with no NIR and Hinges Baselines vs (c) J with no NIR, Hinges and Mixed
Baselines Using All Baselines Baselines vs Using All Baselines
3 % 7" (7>*( '
(a) J with no NIR Baselines vs Using All (b) J with no NIR and Hinges Baselines ys (c) J with no NIR, Hinges and Mixed
Baselines Using All Baselines Baselines vs Using All Baselines
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(a) J with no NIR Baselines vs Using All (b) J with no NIR and Hinges Baselines ys (c) J with no NIR, Hinges and Mixed
Baselines Using All Baselines Baselines vs Using All Baselines
3 % I=> > ( I
(a) J with no NIR Baselines vs Using All (b) J with no NIR and Hinges Baselines vs (c) J with no NIR, Hinges and Mixed
Baselines Using All Baselines Baselines vs Using All Baselines
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(a) J with no NIR Baselines vs Using All (b) J with no NIR and Hinges Baselines vs (c) J with no NIR, Hinges and Mixed
Baselines Using All Baselines Baselines vs Using All Baselines
31 % | => (7>* ( %
(a) J with no NIR Baselines vs Using All (b) J with no NIR and Hinges Baselines vs (c) J with no NIR, Hinges and Mixed
Baselines Using All Baselines Baselines vs Using All Baselines
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Due to the small scale of the visibilities, andettsure that the correct values are removed from the
image reconstruction process, a small test has pemosed in a Progress Meeting held in Deimos
Engenharia [RD.01]. It consisted in setting the MR and hinges visibilities with unphysical values
that would severly influence the image reconstaurcif were not removed.

The test has been conducted on IVT data from $aldilXBAND test in dual polarisation products
with the time stam20070601T131158 20070601T135502

=%% (! 3 &4 &

In the NIR-NIR visibilities a value of 1e10 c.u.chthe data was processed with the sahmalrix as in
Section 4.1.2, i.e., a"Jwith the NIR-NIR baselines removed. Figure 55 shiae plot for two
snapshots, one in each polarisation and from theranr be seen that the NIR-NIR visibilities have
values substantially larger than the rest of th&ima

33 > g " ' 515 Q
6 % ( *

Cc 13.399 7!

re (vis) im (wis)
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The usual set of statistics is presented in Fi§éreo Figure 61.
34C % % "
> ' " 5150 %
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Processing the same IVT product but with no vigib# patching and using thé dhatrix with the NIR-
NIR columns padded to zero, the results obtainedhi® Time Averaged Temperature, Space Standard
Deviation and limits of Time Standard Deviation ah®wn in Table 20.

; C > %>
A F T(xh) | s, sten) | skxa)
Unphysical Values| 296.38 | 1.14 2.3526 8.5878
Hexagon .
Nominal Values 296.38 114 2.3526 8.5878
Unphysical Values| 295.23 | 0.40Q  2.3526 4.3252
H-pol | AF-FOV
Nominal Values 295.23 | 0.400 2.3526 4.3252
. ) Unphysical Values| 295.33 | 0.334 N.A. N.A.
Circler=0.3 Nominal Values 295.33 | 0334 NA. NA.
Unphysical Values| 295.59 | 1.09 2.3526 9.2357
Hexagon .
Nominal Values 295.59 1.09 2.3526 9.2357
Unphysical Values| 294.64 | 0513  2.3526 4.3850
V-pol | AF-FOV .
Nominal Values 294.64 | 0.513 2.3526 4.3850
e Unphysical Values| 294.80 | 0.397 N.A. N.A.
Circler=03 I\ o inal Values | 294.80 | 0397  NA. N.A.
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It is seen that the results aneactly the saméetween having patched the visibilities or not.

If the patched IVT data was processed with" avilh all baselines, the result would be as shown i
Figure 62.

4 % " >
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Applying the same validatation routine for J+ buaifthout NIR-NIR and Hinges Baselines and fo J
using only Pure LCFs, it is found that the vistiié corresponding to the unphysical results are
correctly removed from the image reconstructiorfigsre 64 and Figure 66 shaw

4. > 8 " ! "'515 7

C 13391 7!

Cc 13311 >!

41 % > 1 I

* In this TN only the Time Averaged Temperatureshie hexagon are presented to prove that the imemmstruction
is performed correctly.
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In all previous sections the results presented witained with crosspolar-Matrices. This annex
serves as a demonstration that the Baselines AvoédAlgorithm is fully validated for the copoladd/

matrices generation.
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The summary for the results obtained for StabiitiBAND test processed with copolal tatrix
generated without NIR-NIR and Hinges baselineshisws in Table 21 to Table 24. The statistics
obtained with a crosspolai are also shown to allow comparisan3he differences between the
statistics for copolar and crosspolar matricescaresistent with what was observed in the IVT Report
([AD.06)), i.e., in H and V-pol the differences, @ny, appear at levels of 0.01 K, but for HV the
differences are in the same order as the valuesnalat themselves.

® These values are different from the ones present&ection 4.1 because they were genereated wiliffexent J
matrix due to changes in the FWF generation code.
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C

296.36 11 3.528 11.807 295.2% 0.380 3.528 5528 5.339 | 0.312
/I
7 296.36 | 1.13 3.543 11.827 295.2 0.373 3.543 5540 5.220 | 0.304
/I
7 296.36 11 3.552 11.836 295.19 0.373 3.552 5556 5.220 | 0.304
C 6 C

295.58 | 1.04 3.5507 12.583 294.67 0.45 3.55] 54 94.83 0.34
/ )
7 295.59 | 1.09 3.571 12.602 294.63 0.46 3.571 5.441 4.729| 0.35
/ )
7 295.59 | 1.09 3.581 12.616 294.63 0.4‘6 3.581 5454 4720 | 0.35
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0.0890 | 0.33Q 3.495 11.313 0.0779| 0.226 3.495 5.471] 0.0910 P20
/ L}
7 0.0890 | 0.33Q 3.495 11.313 0.0779| 0.226 3.495 5.407) 0.0910 22
/ L}
7 0.0746 | 0.34§ 3.496 11.282 0.0558|  0.225 3.4959 5.463 0.0759 218
1C 6 C (7>* !
0.0003 | 0.323 3.495 11.313 0.0315| 0.208 3.495 5.471 0.0360 P03
/ L}
7 0.0003 | 0.323 3.495 11.313 0.0315|  0.208 3.495 5.407 0.0360 P03
/ L}
7 0.0590 | 0.368 3.496 11.282 0.0720| 0.219 3.496 5.463 0.0690 p17
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The set of tests presented in this subsection aerkontrol tests, i.e., aiming to assure that tpolar
Baselines Avoidance Algorithm doesn’t cause anyaictin the analysis of SEPS-GS simulated data.

@ 4?; B g 5 15 7

0
Regarding SEPS-GS data processing, the L1PP isuaisg correctly the J+ matrices generated in
copolar mode, as detailed in [AD.08]. For the 8380 it is shown that the pixel bias is 3.366, 9,73

1.633 and 2.058 K for H, V, Re (HV) and Im (HV) pestively. Figure 73 presents the results obtained
for this test.
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