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Summary

I have a PhD and over 20 years experience working at the intersection of science and engineering.
I have worked across the spectrum of mission lifecycle, from trade studies and orbit / targeting
optimization to operations and data processing pipelines, applied to remote sensing from radio
to the UV, including multi- and hyperspectral imagers, SAR and radiometers. I am often
brought into a mission to provide software engineering guided by my expertise in data science,
astronomy, astrodynamics, and remote sensing, including geometric and radiometric processing
and physics-based modeling, such as atmospheric and radiative transfer models.

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 datasets, process
and visualize them. This includes:

– Orbital dynamics applied to observation geometry processing, including complex cases of
observation planning optimization (ex: MAIA) and with observer flying through the observed
structures (ex: WISPR, SoloHI). Expert in NAIF’s SPICE.

– Development, implementation, deployment, and operation of automated pipelines to generate
and deliver remote sensing products (AIRS, Parker Solar Probe, STEREO, SMAP, ESCDS,
Cassini VIMS), for distribution to scientists, stakeholders, and the public, including through
NASA’s Worldview, GIBS, and Eyes on Earth.

– 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 - both real time streams as observations get
downlinked, and entire archives since the beginning of mission.

– Radiative transfer modeling of remote sensing observations, including to derive physical
methane abundances. Expert in MODTRAN and Discrete Ordinate algorithms.

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, MATLAB, C, C++, SQL, Java, Git,
Subversion, JIRA, NAIF SPICE, SEXtractor, Astrometry.net, GeoPandas, GDAL, xESMF,
rioxarray, dask, scikit-image, Polars, scikit-learn, PyTorch, OpenCV, MODTRAN, HITRAN,
DISORT, AWS EC2 and Lambda, Docker, CUDA, OpenMP, MPI, Cesium, handling a variety
of file formats for ingestion and delivery, including netCDF, HDF, HDF-EOS, shapefile,
GeoTIFF, GeoJSON, GeoCSV, KMZ, VICAR, FITS, WMTS, xlsx, and custom proprietary
formats.

– 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. Curator of the IDL Coyote website and library, including an archive of the
comp.lang.idl-pvwave newsgroup.

– Always interested in and quick to learn new tools and practices to develop better software
solutions. In person training: SPICE (NAIF), MODTRAN (SSI). Online (Coursera): Software
Architecture for Big Data, Satellite Formation Relative Orbits (U Colorado Boulder); MLOps
(Duke), GIS (UC Davis); ML (Stanford).

Professional Experience

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

Pasadena

Geospatial Data Processing and Visualization Developer 2016 – current

– Development of new algorithms and new implementations for Plume Tracker, a tool for both
GUI-interactive and pipeline-automated atmospheric retrievals (such as human-made methane
and volcanic SO2 plumes) from radiative transfer modeling of remote sensing observations,
both airborne (HyTES) and satellite-based (ASTER, MODIS, VIIRS, AIRS).

– Development and maintenance of the pipeline to create all L2 AIRS products delivered for
public access through Worldview, GIBS, including reducing the whole-mission processing time
from a year to 3 days.

– Developed the visualizations of the AIRS volcano monitoring tool.

– Creation of new visualizations of AIRS Near-Real-Time data of transient phenomena.

– 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 trade studies, science planning, image simulation and operations for
the Multi-Angle Imager for Aerosols (MAIA).

– 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.

– Software development and data product generation for localization of Mars Exploration Rovers
(Spirit and Opportunity) observations.

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

– Development of an online-accessible version of titanbrowse, a geospatial database for
hyperspectral observations with integrated visualization tools, which led to the first discovery
of tropical lakes on Titan, and detection of exposed ice-rich bedrock, which went unnoticed on
data that had been archived and examined for years prior.

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

Universidade de São Paulo Departamento de Astronomia São Paulo
Postdoctoral researcher 2008 – 2013

Education

http://www.idlcoyote.com/
http://www.idlcoyote.com/comp.lang.idl-pvwave/
https://ui.adsabs.harvard.edu/abs/2024AGUFMGC01..121R/abstract
https://go.nasa.gov/4mDr4mW
https://nasa-gibs.github.io/gibs-api-docs/
https://airs.jpl.nasa.gov/applications/volcano/
https://eyes.nasa.gov/apps/earth/
https://www.lmsal.com/solarsoft/
https://github.com/nasa/ominas
https://ppenteado.net/software-development/pp_titanbrowse/
https://www.nature.com/articles/nature11165
https://www.nature.com/articles/nature11165
https://www.nature.com/articles/s41550-019-0756-5


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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