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Meeting objectives addressed.:
» Technology needed to address science questions
» Lessons learned and vision for what is needed for the next generation

of instruments
Our concern is with technology needs beyond the initial
design and construction of an instrument
* Processing of data into high level products—often not trivial

* Needed to support scientific research and subsequent mission
operations

» Should be considered by e.g. mission, NASA, before development
We have raised these issues in a series of abstracts and
papers, since 2007

* The problems have not yet been solved
« They will be more severe for future instruments and missions




Instrument Calibration and Sensor Model

MRO CTX Optical Distortion Model:

Effact of Noisa on Unique Distortion Fit

Dev eI O p m e n t Noise = Unform e:rer!D-.-Spixel{ntua:mu.zs pixel) .
CTX optical distortion

see Saleh et al poster, this
meeting
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Spirit landing site

Ripples caused by jitter
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Algorithms & Tools Lag Instrument
Development (1/3)

First MOC-NA DTM, sw of
Mars Pathfinder landing site
10 m grid, 100 m contours

Figure 1. North Pole mosaic
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1 meter resolution!
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Algorithms & Tools Lag Instrument
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LOLA model compared to (WAC)

GLD100 model (Scholten et al., 2011). uncertainty at any given
Herschel crater at lower center. location not well

(Courtesy: Trent Hare) guantified
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Algorithms & Tools Lag Instrument
Development (3/3) '

Curiosity landing site
(MARDI over HIRISE)

Approximate Data I’cfumas of Mars and Lunar Missions
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Need for Geometric Stability
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Lack of global shape models of sufficient
(I.e. image) resolution

M3 hyperspectral image
(center) compared with
LOLA DTM (left) and
LOLA-derived photometric
correction (right)
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Future Needs

19P/Borrelly nucleus
thermal model—
shape from stereo

Steins—shape model
refinement by multi-image
shape from shading

s e

-
science for a changing world
Astrogeology Research Program




 Planning and funding actually needed to do data
processing

 As recommended by Decadal Survey

» Large efforts not really possible currently under
R&A programs
e Should be part of future mission planning/funding
 What products should be done? Who decides?

« NASA Cartography panel used to make such
recommendations, but no longer

* Analysis Groups, PSS, NAC, other? should
consider this issue
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Need to be able to process the data into useful, full resolution,
controlled scientific products

« Should not be forgotten during instrument and mission
development — consider alternatives

Need to improve on present-day cartographic processing
capabilities—for existing as well as future datasets

Tradeoffs of sensor types (e.g., line scanner camera vs. framing
camera) need to be considered in terms of data acquisition
(spacecraft stability) and the complexity/cost of data processing,
and not merely in terms of performance (resolution, SNR, etc.)
and the up-front cost of building the instrument.

There is always a need for a topography (shape) model for the
registration and orthoprojection of any instrument data




Backup
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Need to control data
* Only way to register data in a common frame
* Yields KNOWN level of accuracy

~ iPhone map withouter
control and/or topographic
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Standards issues
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Current Processing Needs

“Who cares if it'’s crap? Its digitally enhanced.”
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