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Summary

Scientist/engineer with experience in developing and implementing algorithms and pipelines
to plan, calibrate, explore, process, and visualize remote sensing observations. Extensive soft-
ware development to process Earth hyperspectral observations by AIRS, including automated
pipelines for volcano products and delivery of sets of all AIRS L2 products for LANCE / GIBS.
Extensive development of software for radiometric and geometric processing of solar observa-
tions by Parker Solar Probe (WISPR) and Solar Orbiter (SoloHI). Worked on reimplementing
and extending parts of Plume Tracker, a toolkit for analysis of Earth remote sensing obser-
vations by radiative transfer retrievals. Developed the MAIA Instrument Targeting Tool, for
mission design and observation planning. Developed OMINAS pipelines for multiple Cassini in-
struments. Developed titanbrowse, a database, exploration, visualization and analysis tool for
remote-sensing hyperspectral observations of Titan’s surface and atmosphere, taken by Cassini
VIMS. Applied radiative transfer models to VIMS reflected light observations, to derive Titan’s
methane, haze and cloud distributions.

Key Skills

Instrument planning and data processing, archiving, exploration, mining, visualiza-
tion and analysis
22 years experience developing algorithms to find what is interesting in existing dataset, process
and visualize them. This includes:

– Development, implementation, deployment and operation of automated pipelines to generate
and deliver remote sensing products (AIRS, Parker Solar Probe, STEREO, SMAP, ESCDS,
Cassini VIMS).

– Algorithm development in research environments to create and test algorithms and strategies.

– Transition to production environments, needing systematic automated parallelized execution,
to enable use of the entire set of available data, not just ad-hoc analysis of small subsets.

– Observation geometry processing, including complex cases of observation planning
optimization (ex: MAIA) and with observer flying through the observed structures (ex:
WISPR, SoloHI), usually heavily based on NAIF’s SPICE.

– Radiative transfer modeling of remote sensing observations, including Discrete Ordinate
algorithms. Expert in MODTRAN.

Astronomy, Planetary, Earth and Solar Remote Sensing
Since graduate and postdoc research: Planning, acquisition, mining and analysis of astronomical
and remote sensing observations: images, spectra and hyperspectral imaging. Experience with
planning and acquisition of observations from Keck, Hubble Space Telescope and Cassini, mining
Virtual Observatory resources and developing algorithms and databases to handle observations.

Programming:

– Developed projects using IDL, Python, Fortran, C, SQL, Java, Git, Subversion, NAIF SPICE,
SExtractor, MODTRAN, Amazon EC2 and Lambda, C++, CUDA, OpenMP, MPI, IRAF.

– Development of pipelines for automated bulk data processing, including parallelized execution
and self-contained tool packages for other users to deploy on their environments.
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– Expert in IDL, including collaboration the testing and definition of new language features and
reviewed books.

– Always interested in and quick to learn new tools to develop better software solutions.

Professional Experience

Jet Propulsion Laboratory Science Data and Instrument Visualization
(398I)

Pasadena

Data Visualization Developer 2016 – current

– Developed algorithms and their parallelized implementation for radiometric and geometric
mapping, visualization and analysis of solar observations taken by Parker Solar Probe
(WISPR) and Solar Orbiter (SoloHI), including automated product generation, published
through the SolarSoft library.

– Developed the visualizations of the AIRS volcano monitoring tool.

– Creation of new visualizations of AIRS Near-Real-Time data of transient phenomena
(hydrological events and volcanoes).

– Development and maintenance of the pipeline to create all L2 AIRS products delivered for
public access through LANCE / GIBS, including efficient parallelization to enable quick
reprocessing of all granules since beginning of mission (2002).

– Development of new algorithms and new implementations for Plume Tracker, a tool for
interactive and automated atmospheric retrievals (such as volcanic SO2 and human-made CH4

plumes) from radiative transfer modeling of remote sensing observations.

– Maintenance and operation of pipelines for automated generation of products for SMAP and
several instrument streams for Eyes on Earth (AIRS, SMAP, Jason, OCO-2, GRACE-FO,
MLS, OMI, GPM).

– Developed software for mission design, science planning, strategy analysis and observation
sequencing for the Multi-Angle Imager for Aerosols (MAIA).

– Worked in the team developing OMINAS, a versatile toolkit to generate visualization products
for Cassini and other planetary imaging missions.

– Worked on varied projects to create processing and visualization tools to inspect remote
sensing observations and generate new data products, both automatic and interactive, for
visible / infrared cameras and hyperspectral imagers, and for RADAR.

– Development of an online-accessible version of titanbrowse.

Northern Arizona University Department of Physics and Astronomy Flagstaff
Postdoctoral researcher 2013 – 2015

– Developed code to generate mosaics of remote-sensing observations, resulting in
cartographically-correct representation of the extent of each spatial pixel.

– Support analysis of Cassini VIMS observations of Titan’s surface and atmosphere, with a
combination of PCA and radiative transfer models, to derive surface compositions and
atmospheric parameters (PI: Caitlin Griffith, University of Arizona).

– Development databases of archived observations of Solar System bodies, to bring the
possibilities of the Virtual Observatory into planetary science.

– Work on the maintenance and support of the Physics and Astronomy cluster; member of the
NAU cluster committee.

Universidade de São Paulo Departamento de Astronomia São Paulo
Postdoctoral researcher 2008 – 2013
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– Implemented a new version of titanbrowse, for improved performance and functionality.

– Collaborated on the use of titanbrowse to identify, for the first time, lakes on Titan’s tropics,
by mining Cassini VIMS observations.

– Started developing perceptually-uniform colormaps.

University of Arizona Department of Planetary Sciences Tucson
Ph.D. research 2003 – 2008

– Created titanbrowse, implemented in IDL.

– Created colormaps to visualize remote sensing observations of Titan which would show more
structure, with less saturation, and to better show the structure in data over 2 bands.

– Analyzed VIMS observations to detect and characterize Titan’s clouds and their evolution.

– Modified and used radiative transfer codes, implemented in Fortran, to reproduce VIMS
spectra and derive Titan’s methane and haze distributions.

Observatório Nacional Brazil
Master’s research 2002 – 2003

– Applied the model developed on undergraduate research to analyze the rotation of asteroid
fragments created in collisions.

– Created movies of 3D renderings of the collisions.

Universidade Federal do Rio de Janeiro Dept. de Astronomia Brazil
Undergraduate research 1998 – 2002

– Developed a model to simulate the dynamics of a rubble-pile asteroid during a collision,
implemented in Fortran.

Education

University of Arizona Tucson
Ph.D. in Planetary Sciences
Thesis title: “Study of Titan’s methane cycle”

2003 – 2008

Observatório Nacional Brazil
M.Sc. in Astronomy
Thesis title: “Study of the angular momentum after the fragmentation of
a rubble-pile asteroid”

2002 – 2003

Universidade Federal do Rio de Janeiro Brazil
B.Sc. in Astronomy, Magna cum Lauda
Thesis title: “Interacting Ellipsoids: a model for the fragmentation of a
rubble-pile asteroid”

1998 – 2002
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Sebastien Rodriguez, Stéphane LeMouélic, Kevin H. Baines, Bonnie Buratti, Roger Clark, Phil
Nicholson, Ralf Jaumann, Christophe Sotin. The Astrophysical Journal Letters 702, 2, pp.
L105-L109 (2009). doi:10.1088/0004-637X/702/2/L105

21. Evidence for a Polar Ethane Cloud on Titan. C. A. Griffith, P. Penteado, P. Rannou, R. Brown,
V. Boudon, K. H. Baines, R. Clark, P. Drossart, B. Buratti, P. Nicholson, C. P. McKay, A.
Coustenis, A. Negrao, R. Jaumann. Science, 313, 5793, pp. 1620-1622 (2006).
doi:10.1126/science.1128245

22. The Evolution of Titan’s Mid-Latitude Clouds. C. A. Griffith, P. Penteado, K. Baines, P.
Drossart, J. Barnes, G. Bellucci, J. Bibring, R. Brown, B. Buratti, F. Capaccioni, P. Cerroni, R.
Clark, M. Combes, A. Coradini, D. Cruikshank, V. Formisano, R. Jaumann, Y. Langevin, D.
Matson, T. McCord, V. Mennella, R. Nelson, P. Nicholson, B. Sicardy, C. Sotin, L. A. Soderblom,
R. Kursinski. Science 310, 5747, pp. 474-477 (2005). doi:10.1126/science.1117702

http://adsabs.harvard.edu/abs/2013hsa7.conf..954R
http://dx.doi.org/10.1038/nature11165
http://dx.doi.org/10.1117/12.925665
http://dx.doi.org/10.1016/j.icarus.2011.11.034
http://dx.doi.org/10.1016/j.icarus.2009.11.003
http://dx.doi.org/10.1016/j.icarus.2009.08.022
http://dx.doi.org/10.1016/j.pss.2009.04.013
http://dx.doi.org/10.1088/0004-637X/702/2/L105
http://dx.doi.org/10.1126/science.1128245
http://dx.doi.org/10.1126/science.1117702


23. Observations of Titan’s Mesosphere. C. A. Griffith, P. Penteado, T. K. Greathouse, H. G. Roe, R.
V. Yelle. The Astrophysical Journal, 629, 1, pp. L57-L60 (2005). doi:10.1086/444533

24. Measurements of CH3D and CH4 in Titan from Infrared Spectroscopy. P. F. Penteado, C. A.
Griffith, T. K. Greathouse, C. de Bergh. The Astrophysical Journal, Volume 629, Issue 1, pp.
L53-L56 (2005). doi:10.1086/444353

25. Interacting ellipsoids: a minimal model for the dynamics of rubble-pile bodies. F. Roig, R. Duffard,
P. Penteado, D. Lazzaro, T Kodama. Icarus, 165, 2, p. 355-370 (2003).
doi:10.1016/S0019-1035(03)00216-1

http://dx.doi.org/10.1086/444533
http://dx.doi.org/10.1086/444353
http://dx.doi.org/10.1016/S0019-1035(03)00216-1

