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System Monitoring



Verification of 
Nominal 
Performances &
Instrument Stability

More than 27750 data 
takes monitored



Dop p ler Ana lys i s

• Monitoring Strategy
• All commercial and calibration data takes
• Specific acquisitions to cover less used beams / latitudes

Period: 2019-2020



Dop p ler Ana lys i s

2019 2020



Rep l i ca  amp l i tude
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Raw Data
2020



T RM  Ana lys i s
Specific DTs for PN-Gating analysis

Number of PN-Gating commmanded lowered to 1 module acquisition every two
days

2020



Radiometric 
Stability



Radiometric Stability

Absolute Calibration Factor of INTA Corner 
Reflectors measured over time 

Radiometric Stability estimated by standard deviation 
of identical data takes (CR, imaging mode and 
observation geometry)

Major instability contributions addressed to local 
conditions (meteo, spurious elements in CR 
neighbourhood, reflector misalignments and 
degradation)

Monitoring Period: 
Januany 2019 - March 2021



Wide Scansar & 
Staring Spotlight
Imaging Modes

Upgrade

Declared operational on
December, 2020



Staring Spotlight

PAZ Verification domain: 

• PAZ back-end identical to TDX back-end
• PAZ front-end equivalent to TSX-TDX front-ends

• Expected equivalent performances to ST mode from 
TSX Mission

• Radiometric performances of azimuth beams may 
differs for extended beams 

Mode configuration designed by Microwaves and 
Radar Institute (DLR) for TerraSAR-X Mission [1]

Considerations: 
• Same elevation beams than SL, HS modes
• Extended azimuth beam span
• PRF optimization to minimize azimuth ambiguities

Verification  focused on radiometric and IRF performances

[1] TerraSAR-X Staring Spotlight Mode Optimization and Global Performance 
Predictions, Kraus et all.)



Staring Spotlight
Imaging Mode ST
Product Type Detected Complex

Geometric Projection (MGD, GEC, EEC) SSC
Polarization Mode S
Resolution Mode SE RE

Polarization Mode HH, VV
Characterization Range 20o-55o

Rg Scene Size (Km) 9… 4.6
Az Scene Size (Km) 2.7… 3.6

NESZ (dB) <-19
PSLR (dB) -25

Ra/Az ISLR (dB) -18.5 / -18.7
Incidence Angle (deg) 20 45 20 45

Slant Range Res. (m) - - - - 0.59
Ground Range Res. (m) 1.78 0.96 1.78 0.97 -

Az Resolution (m) 0.7 0.38 1.42 0.97 0.22
Rg Pixel Spacing (m) 0.38 0.20 0.74 0.54 0.45
Az Pixel Spacing (m) 0.38 0.20 0.74 0.54 0.17

ENL 3.3 2 6.6 5
Pixel Localization (m) 0.20



Star i ng Sp ot l i g ht .  Reso lut i on Ver i f i ca t ion

* ( s o m e t e s t  H S  1 5 0 M H z  i n c l u d e d )



Star i ng Sp ot l i g ht .  PSLR Ver i f i ca t ion



Star i ng Sp ot l i g ht .  IRF  Ver i f i cat ion



Star i ng Sp ot l i g ht .  IRF  Ana lys i s



Star i ng  Sp ot l i g ht .  Rad i ometr i c  Ca l i b r at i on  Ver i f i ca t ion

R a d i o m e t r i c  
l o s s e s  
o b s e r v e d  a r e  
m a i n l y  
c a u s e d  b y  
m a i n t e n a n c e  
s t a t u s  o f  
i n d i v i d u a l  C R  

- >  
R a d i o m e t r i c  
C a l i b r a t i o n  
E q u i v a l e n t  
f o r  a l l  m o d e s



Wide Scansar Mode

PAZ Verification domain: 

• PAZ back-end identical to TDX back-end
• PAZ front-end equivalent to TSX-TDX front-ends

• PRF and range configuration assumed valid for PAZ 
and equivalent to TSX Mission

• Main uncertainty -> reference antenna pattern 
generation

6 beam-Scansar Mode configuration designed by 
Microwaves and Radar Institute (DLR) for TerraSAR-X 
Mission [2]

Considerations: 
• New elevation beams definition and antenna 

patterns.
• PRF and range bandwidth optimization for noise 

reduction

Verification  focused on NESZ and reference 
antenna pattern verification

[2] TerraSAR-X Design of the new operational Wide Scansar mode, U. Steinbrecher et 
all.)



Wide Scansar Mode
Imaging Mode SC
Product Type Detected Complex

Geometric Projection
(MGD, GEC, 

EEC)
SSC

Polarization Mode S
Resolution Mode RE

Polarization Mode HH, VV, HV, VH
Characterization Range 20-45

Rg Scene Size (Km) 273-196
Az Scene Size (Km) 208

NESZ (dB) <-24
PSLR (dB) -18

Ra/Az ISLR (dB) -15
Incidence Angle (deg) 20 45

Slant Range Res. (m) - - 1.75-3.18

Ground Range Res. (m) 35 35 -
Az Resolution (m) 39 39 38.27

Rg Pixel Spacing (m) 15 15 1.36
Az Pixel Spacing (m) 15 15 14.21

ENL 7.27 8.46
Pixel Localization (m) 0.97



Wi de Scansar .  NESZ Ver i f i cat ion

NESZ derived from HV 

MGD –RE images 

acquired over Pacific 

Doldrums



Wi de Scansar .  Ref er ence  Antenna  Pat ter n  Ver i f i ca t ion

Visible swath transitions 

due to inaccurate shape 

and gain reference 

antenna pattern 

generation

Estimation

Regeneration

Validation



Wi de Scansar .  Ref er ence  Antenna  Pat ter n  Ver i f i ca t ion

Pattern estimation over 
Rainforest Area 01 and 
Average Error Estimation



Wi de Scansar .  Ref er ence  Antenna  Pat ter n  Ver i f i ca t ion

Reference Antenna 
Pattern Set regeneration



Wi de Scansar .  Ref er ence  Antenna  Pat ter n  Ver i f i ca t ion

Verification over 
Rainforest Area 02



Wi de Scansar .  Ref er ence  Antenna  Pat ter n  Ver i f i ca t ion

Verification
All wideBeams 001-010
estimated and regenerated



Wi de Scansar .  Ref er ence  Antenna  Pat ter n  Ver i f i ca t ion



Cross Calibration
campaign

Cross Verification of PAZ 
Radiometric Calibration

and RCS determination of  
INTA CR

TSX/TDX/PAZ data takes
over INTA & DLR 
calibration fields

©AIRBUS



Test Data Set

System Samples
PAZ 299
TDX 40
TSX 14
Total general 353

PAZ; 299

TDX; 40
TSX; 14

TOTAL

PAZ

TDX

TSX



Cr oss  Ca l i br at ion .  PAZ ca l i b r at ion  ver i f i ca t ion



Cr oss  Ca l i br at ion .  PAZ ca l i b r at ion  ver i f i ca t ion

RMS = 0.38

~PAZ Absolute Radiometric 
Accuracy



Cr oss  Ca l i br at ion .  RCS deter mi nat i on

Newly 

manufactured

batch CR

Dimensional 

distorsions



Cr oss  Ca l i br at ion .  RCS deter mi nat i on

Only 7 CRs 
measured

TDX 
measurements 
can be taken 
instead of 
derivation from 
leg size

Estimation from 
dimensional 
measurements for 
all CR



Cr oss  Ca l i br at ion .  RCS S i mulat ion



Cr oss  Ca l i br at ion .  RCS S i mulat ion

- >  S i m u l a t i o n  p r o c e s s  h a s  b e e n  p r e l i m i n a r y  v a l i d a t e d .  

M o r e  s i m u l a t i o n s  i n  p r o g r e s s  i n  o r d e r  t o  v a l i d a t e  a  r e p r e s e n t a t i v e  
n u m b e r  o f  C R s



Thank you


