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1. SAR Coverage of Titan

2. L at the Surface

Mapping the Surface of TITAN e K
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The Cassini Orbiter

Measurement Modes Orbital Period

— Altimeter — Initially Elliptical (120 days)
— Radiometer — Finally Cireular (7 days)

— Scatterometer PP Sms

— Synthetic Aperture (SAR) . Current Position

Cassini-Huygens Mission

- L CASSINI SPACECRAFT
Titan, Saturn’s largest moon o % e

The Imaging Problem :
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Dune Fields on Titan

Dunes on the Surface of Titan, Detected with Cassini SAR (February 2007)
e

The Backscatter Model
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Dune Surface fit by Hagfors Composite Model

Tncidence Angle of Radar

[A=024
In=0.48

Normalized Radar Cross-Section, or Surface Reflectivity

ID.Const=2.172
IRMS slope=5.38

Fresnel Power Reflection at Incidence

Parameter Inversely Related to Surface Roughness

—=

Dielectric Constant, obtained by solving p = [

1
RMS Surface Slope ~ 7=

Tilt Angle of Surface Facet

Remember the Backscatter?
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Applications of the Feature Catalogue

‘SAR-dunes (w) on scatterometry

Scatterometer Data

— Wide incidence angle
coverage

Overlapping data
Plotting backscatter

Dune Surface fit by Hagfors Composite Model

[A=022

Ip.Const=2.172
IRMS slope=5.38
|Albedo=0.357

Possible Materials on Titan

Latitude [degrees]

Identify regions of
Plot backscatter




Backscatter by Surface Reflectivity

Scatterplot of Dark Albedo Features

Disinctr: Coma. = 241

Advantages | » Drawbacks
— Smaller regions ‘ — Fewer data points A
— Fitting characterization ; — Vulnerable to randomness §

— Refined backscattermap [  — Harder to fit the model |
i — Standardization

A R e N e e

The Next Step

Data — More passes will expand catalogue
Modeling — More points will improve it
Inferences — Characterize du-n"es', lakes, etc.
Calibration — Standardize SAR data

Mapping — Divide surface into types

Other forms of dafé
— HiSAR
— Altimetry
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The Standardization Problem

Backscatter 0;>0 ?
Should be normalized...
Several pixels >.2.0r 3

Brightnessiand:Darkness
Scaleinconsistency
Max and.min ambiguity
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* File Types I
Corrected vs. Uncorrected

Noise-Subtracted
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