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Summary 

GeoSTAR is a microwave sounder intended for GEO deployment 
- Also suitable for ME0 

- Also called Synthetic T 
- Also called Synthetic Apertu 
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Why? 
GEO sounders c lement LEO sounders 

- Requires equivalent measu 

- Microwave 

Must reach 

* Uoth exclude active-weather region 

- Clear scenes make up < 1% globally 

trieval errors grow 
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Functionality & Benefits of GeoSTAR 
I 

Soundings 
- Full hemisphere @ 50125 km every 30 nlill (continuous) - initially, but easily 

improved 
- Cloudy & clear conditions 

ly improved 

- Feasible way to get a 

te with other subsystems 
platform & other systems 
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Background 

GeoSTAR based on G E C I D A ~ ~  ( ~ Y Y Y ) :  

One of 4 innovative concep 

Medium-scale space de 

- Projected missi 

- Similar to GEOISA 

- Projected cost: -$3M 

- JPL teaming with GSFC (Piepmeier) & U. Mich. (Ruf) 

@ 50 GHz 
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Aperture Synthesis Is Not New 

-ge Array (VLA) at Natbnal Radio Astronon~y Observatory (N 
111 ope]-ation ibr ma11y yea]-s 

RAO) 
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Others Are Developing STAR for C n g c e  

ESA's Soil Moisture and Ocean Salinity (SMOS) 
L-b;u~tl system under dcvelopmc~~! - Launch in 2006-2004 
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GeoSTAR System Concept 

* Concept hrterlna array 

- Sparse array c~nployecl to sy n thcsize large ape]-ture 
- CI-oss-correla~ions -> Fouder t~-ansfo~.m of Tb field 
- Inverse lburicr  transform on grouncl -> Tb 1.ieltl 

+ c + +  

* Array t f C  
+ . k t +  

- Optimal Y-con figuration: 3 sticks; N elements 
ll 

- Eachclc1~~e~1~iso~~e?/Qseceivcr ,3hwide(?cm Re~ei~erarray&Rerult inguv~ampJes 
@ 50 GHz) 

- Example: N = 100 - Pixel = 0.09" - 50 km at 
nadir (nominal) 

- One "Y" per band, interleavecl 

Other subsystems 
- A/D converler; Radiomeiric power measurements 
- Cross-comelator - rnnssj vely pal-allel m t ~ l  tipliers 
- On-boal-tl phase calibration 
- Cont~*ollel-: accu~nulatos -> low D/L handwiclth 

-&"FG.","T- 

Example: AMSU-A ch. 1 
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What GeoSTAR Measures 

Visibility measurements 
- Essentially the same as the s adiometric field 

ach pair of receivers 
- Both components (Kc, Im) 

100 MHz 
- Visibilities > Low data rate 

Calibration 

- Measured every 

Interferometric i 
- All visibilities are rd massively parallel process 

ieve desired NEDT 
- 2-D Fourier transform of 2- tlzout scanning 

Spectra1 coverage 
- Spectral channels are measured one at a time - to each channel 

ITSC- 1 3 
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Calibration 

GeoSTAR is an interferometric system 
- Therefore, phase calibration is most important 

econds to minutes 
- Phase properties are monit . , every 20 seconds) 

- Common n s -> complete correlation 
- Random nois te de-correlation 

ransit, Earth's limb) 

- Other method 

Absolute radiomet 
s "zero baseline visibility" 

- Same as Earth disk mean bright11 
- Also: compare with equivalent AMSU observations during overhnder-pass 
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GeoSTAR Data Processing 
2 

On-board measurements 
- Instantaneous visibilities: high-speed cross-correlations 

- Calibration measureinents 

- Accuinulat - > Calibrated visibility image 

On-ground geophys 
- Conventional approach 
- Applied at each radiometric-i 
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Technology Development 
i- 

MMIC receivers 
- Required: Small (2 cm wide 'slices' @ 50 GHz), low power, low cost 
- Status: Receivers off-the-shelf @ < 100 GHz; Chips available up to 200 GHz 

Correlator chips 
- Required: 
- Status: Real ch 

Calibration 
- Required: 
- Status: Will i in Proto-GeoSTAR 

System 
- Required: Accurat ss temps from correlations) 
- Status: W 

Related efforts: Rapidly mat 
- European L-band SMOS now in P nched -2006-8 
- NASAX/ 
- NASA technology development efforts (IIP, etc. 
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Rain: New methodology @ sounder frequencies 

- Advantage: High freq. => Hi 

- Use algorithms develope 
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Objectives 

ITSC- 13 

Technology risk reduction 

Develop system to maturit 

Element spacing as for 

FPGA-based correlator 

-4 GHz 
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Proto-GeoSTAR Block Diagram 
.I 
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Proto-GeoSTAR Antenna Array 

Parabolic Potter Horn 
Y-Array of 24 Horns G O I ~  Plated Copper 

Knife Edge (0.5mm) 
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Proto-GeoSTAR Radiometer Module 

'a- . . 
RrK.v,*;, 



XCO LO Switch or Phase Amplitiers 
combiner Shifter 

Fror~t End Modules 
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Proto-GeoSTAR Multiplexer 

FPGA 

Configuration 

Serial Data (High Speed) 

FPGA k-1 Clock (LVDS) 

Reset (LVDS) I 
Integrate (LVDS) I 

Power Supply 

Regulation 

LAMBRIGTSEN. 

To 

Correlator 
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Proto-GeoSTAR Corrrelator 
I I 

- - - - - 
I I 

Control 

j ! J9 Power Interface (TBD) 

I 
I 1 .  I-------. 

ITSC- 13 

220 MHz 

MK3050PL- 
220MHz 

C~rt t ro l  FPGA 
Virlex XCZVPZO 

Integrate Flag (LVDg J8 
~ 

Source ControlIStatus Strobe (LVDS) _ 

-- - I source Control ( 2 4 a L V o 9 - - .  
Cmd 

s t a t u s 5 ~ ~ ? s e  (4 ch) (LVDS) 

i 

/ - . ! ~ H Z  EvenIOdd Marker (LVDS) -_ - J5, 

,-Reset & V D S l  - 

I 220 MHZ-CIOC~ (LVDSJ 1 ... Fl,vDs) I '?k 
Mux 

CommandiResponseiMux Data (RS-422) 
I 

Module 

J3, Dig'tzer 1 4 
Data (2 ch 
Rocket I/O] Dbg:Tr 

24 Channel Correlator b~------- - 

FPGA Strobe lntf 
(Xil~nx XC2VP50 or From 

XC2VP70) 8 I W h L  .- - --- Mux 

I - - -  

-- - 
J 10 Configuration 

I Interface 
I (JTAG and 

1 _ -  - -  -- 
EEPROMs) 

-- - - 
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Proto-GeoSTAR Correlator ~a 
Source Control 

- --- * 

pv 

+- Correlator Dat 

Correlator Cmd Pkts 
-" --.- --* 

Small size, sporadic rate ---..- - e-.-----+ - 
+ Correlator Cmd Resp Pkts 

Mux Cmd Resp Pkts 
Small size, sporadic rate 

+Mux Command Respon 
Small size, sporadic 
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Proto-GeoSTAR C&DH Subsystem 
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Prototype: 2003-2006 
- Functional system expected 
- Fully characterized in < 2 

Flight demo (opti~nal):~ 
- Ruggedize Psoto-GeoST 

- Ready for Phase B in 

- Ready for launch in 20 12 
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