Custom SHARAD Processing via the CO-SHARPS Processmg Bouthue

Than Putzig,' Roger Phillips,' Bruce Campbell,? Jeff Plaut,’® Jack Holt,* Fabrizio Bernardini,! Anthony Egan,' and Isaac Smith ' ——

National Air and Space M
' Southwest Research Institute, Boulder, CO (contact: nathaniel@putzig.com); 2 Smithsonian Institution, National Air and Space Museum,Washington, DC; 3 Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA; * University of Texas, Austin, TX e

The Colorado Shallow Radar Processing System Example Radargram With Standard Parameters for Each Processor
(CO-SHARPS) provides custom processing tools

for SHARAD data users.
Why provide boutique processing?

UT Simulation

Planetary Data System (PDS) products use fixed

parameters, chosen to optimize each processor’s
results on a global basis.

Regional or local features may not be optimal
with default parameters. A custom set of parameters,

perhaps dependent on specific science goals, are
often desired.
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SHARAD Processors

Designation Source Availability Features
Phase-gradient
SHARAD Operations Center, PDS Standard autofocus [2]
Rome, Italy Products [1] Hann weighting

300 m frame interval

Image-optimization
PDS Supplemental autofocus [3]

Smithsonian Institution, Products [3] User-chosen aperture,
Washington DC, USA CO-SHARPS Boutique weighting, multilook
bandwidth

460 m frame interval
()-K focusing [6]

User-chosen summing, Enhancing Shallow NPLD Reflectors " Sidelobes and Shallow Reflectors in the Northern Plains

ase Studies

Jet Propulsion Laboratory, weighting, Chapman
California Institute of Technology, | CO-SHARPS Boutique arams [7] - ; T : , , 7 , : e TR
Pasadena, CA, USA P butique processor was used in conjunction with SeisVWare interpretation software to evaluate putative shallow reflectors
asadena, , Tests using this rolled nightside observation established

correlating SHARAD reflectors with HiRISE layers.
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Depth conversions NPLD site 1H|R|SE Pair- processing parameters for a study by Russell et al. (2011)['@@B@Ss the northern plains. Many of the returns proved to be at sidelobe delay times, but not those at the Phoenix site [10].
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University of Texas Institute for CO-SHARPS Boutique Incoherent - FPB default parameters (20 | |
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Range-compression weighting

Multilook bandwidth (Hz) 0-1 (0.4)

Fractional Doppler bandwidth 0.25-1.0 = . — — _ _ e

Total presum 8—-64 (8%, 32)

The CO-SHARPS Processmg Boutique

Welcome, guest. Daemon is
Links: Product Guide (PDF) FPB Documentation 2014 Workshop PI‘LSLH[d[lOH (PDF) SHARAD PDS site

Frame interval Changes With Presum change user user profile

Add a Processing Run = \ o Ty Southwest Research Institute S
Point to items below for explanation i : . . :
Planetary Science Directorate Phone: 303-546.9670

D i e I eCtI"i C fo r d e th Product « leave blank to use highest dataset version Fae: 303-546.9687
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Aperture Length 1536 ¢
Weighting uniform *cosine bell «'Hann ~ ) Hamming SHARAD Science Operations at SWRI Boulder

.
0=1000-orbit tabl
— - -
m = m 3 r I a e ’ FPB Peak SNR 32 SHARAD is the Shallow Radar instrument onboard MRO, NASA's Mars Reconnaissance Orbiter
a P a n e C o o (MRO). SHARAD is a sounding radar that emits a 10-watt chirped pulse downswept from 25 to 15
I = fu n Ctl O n 2 — O b S ta b I e FPB bandwidth window ] > megahertz, yielding a 15-meter range resolution in free space.
9 ® Dielectric contrasts between the atmosphere and surface and between layers in the subsurface (e.g.,

QD A Dopp|er bandwidth . ) | water and carbon-dioxide ices, ash deposits, lava flows) reflect a portion of the radar signal back toward
the spacecraft. The returned signals are detected by the same SHARAD antenna that transmitted the

DA total ) original signal moments earlier. The data are processed onboard and back on Earth to produce

Q tota presum h { 2 radargrams, which are 2-D cross-sectional views of the signal power from the subsurface.

QDA dielectric for XGR 0. = 1IN cney (ASD

SHARAD Team Leader Roberto Seu at the Dlpammemo di Ingegneria dell'Informazione, Elettronica e

. . ' R Telecomunicazioni (DIET), Sapienza — Universita di Roma. SwWRI contributes to operations through the
Ski pu nfocused processing | ¢ o coordination of instrument targeting, led by Deputy/U.S. Team Leader Nathaniel Putzig.

Ski p IOnOSpheﬂC correction 14 2 In addition to operations support, SWRI hosts the Colorado SHARAD Radar Processing System (CO-

([ [ J 5
1 A SHARPS), which supplements the Italian-produced standard SHARAD products archived in the MRO and the SHARAD antenna (white bar)
O W e a u r l n l O n a - u u Chapman NO value o guide (PDF) VAN 3 Planetary Data System. A primary feature of CO-SHARPS is the processing boutique, which allows the . - - e
o use of custom processing parameters to produce radargrams that may better resolve features specific to i i I W ',’ ‘!
. 1000-orbit table Per-observation table VN individual locations on Mars. CO-SHARPS was established in 2006 (as WU-SHARPS at Washington s . |y -
- University in St. Louis) by former SHARAD Deputy Team Leader and SwRI Institute Scientist Roger )] ; Y= & \

Use prior MAPTRACK results v N Phillips.
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M a l l ' I S e l S e I l l 10 e O I l S 1 C al 1 I l te I etatl O I l : include MDIM map ! ‘ y Beginning 2014 March 16, web access to the CO-SHARPS Processing Boutique is available by I T T ——— Gl )
e . . . . " request. Please click the 'Request Access' button and complete the email form. A CO-SHARPS staff

Ski p synthetlc generatlon AL % \ member will respond with instructions for accessing the system.

software (SeisWare, Landmark, Geoframe, etc.) to analyze || —~ = = - S

guest's Processing Runs (3)

radargrams. SEG-Y 1s a commonly used industry format & Do

Point to table headers and entries for explanation

for input seismic data, but works for radargrams as well. |/ e wn e roe respen simisotuns "o sons
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CO-SHARPS Access

Beginning 2014 March 16, web access to the CO-SHARPS Processing Boutique is available by
request. Please click the 'Request Access' button and complete the email form. A CO-SHARPS staff
member will respond with instructions for accessing the system.

DELETE 62496 guest QDA 598301000 1 04 2014-03-11 20:04:32 complete QDA defaults + XGR + UTSim
Request Access
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DELETE 62494 guest FPB 598301000 1 05 2014-03-11 14:53:53 complete FPB defaults
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