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AO ID: 5338 

Project Title*: 
Microorganisms Associated with Mars-Bound Spacecraft: Preservation, 
Identification, Characterization.  

Desired Number of 
Participants*: 

3  

Background Information*: Mars is considered a likely place to look for extraterrestrial life, given its proximity 
to Earth, the presence of carbon and other essential major and trace elements, and 
the presence of water. Energy sources on Mars that could support microbial growth 
include sunlight, iron, sulfur, H2/CO2 and perchlorate. Of current debate is whether 
microorganisms can inhabit Mars by surviving the intense radiation, high oxidation 
potential and extreme desiccation present on the Mars surface. Knowing if 
microorganisms survive in conditions simulating the Mars surface is paramount 
because it addresses the issue of whether microorganisms from Earth, traveling on 
spacecraft, pose a risk to future life detection missions. 
Archiving of microbial cultures from spacecraft planetary protection 
implementation assays is a focus of planetary protection efforts at the Jet 

AO ID: 5335 

Project Title*: Astrobiology Website Redesign and Development  

Desired Number of Participants*: 1  

Background Information*: ICYWORLDS.JPL.NASA.GOV is the public face of NASA Astrobiology 
Institute's Icy Worlds Team, located at Jet Propulsion Laboratory. 
The JPL team consists of an interdisciplinary group of researchers 
who work together to examine bio-geochemical and geophysical 
interactions taking place between rock/water/ice interfaces in these 
environments to better understand and constrain the many ways in 
which icy worlds may provide habitable niches and how we may be 
able to identify them. The website is an important tool in sharing the 
work of these scientific researchers with the public. 

Project Description*: The student will assist in development, format, and display of 
content to share Icy Worlds astrobiology research information with 
the public. This includes using HTML to redesign aspects of the 
website and upload images, features on team members, research 
milestones, and online outreach activities. Scientific laboratory 
research in the fields of astrobiology and geochemistry will require 
content development for the website including the collection of 
published research, interviews with JPL scientists, and infographics. 

Web or Literature References*: http://icyworlds.jpl.nasa.gov/  

Suggested/required Background/skills, 
Courses*: 

Needs to know: HTML, web development 
Bonus: mySQL, PHP, HTML5  

Mentor URL (if applicable):   

Mentor Name*: Ivria Doloboff  

Mentor Section/Org: 3220  

Primary Discipline: Computer Science  

Secondary Discipline: Planetary Science  



Propulsion Laboratory (JPL). Currently, the archive facility at JPL contains over 3,500 
isolates collected during the assembly, testing, and launch operations of pre-flight 
Mars-based spacecraft ranging from Viking to the most recently launched Mars 
Science Laboratory (MSL) and two missions currently being built for launch. With 
the exception of the Viking isolates and recent summer work, these organisms have 
been simply stored in the microbial archive for future study. With the early phases 
of planning for the upcoming challenging planetary protection missions that may be 
planned (i.e. Mars or Europa life detection or Mars Sample Return) it is essential to 
understand the identification, frequency of isolation and biochemical profiles, of 
microbial isolates that NASA standard cleanliness assays are detecting. It is critical 
to preserve these organisms for long term storage, and to update the microbial 
archive database by providing additional biochemical data and sequence data for 
each isolate. Results from this study will yield details about the microbes that have 
been isolated from the surfaces of pre-flight spacecraft and, on a broader level, will 
gauge whether microorganisms from Earth have the potential to survive on Mars. 
Furthermore, the outcome of this study will benefit those involved in the planning 
of future Mars missions such as the Mars Sample Return Campaign by being able to 
correlate vast amounts of parallel genetic inventory datasets to NASA Standard 
Assays. 

Project Description*: The objectives of the proposed project, are to i) identify cultivable microbes 
collected from Mars bound spacecraft surfaces by 16SrRNA gene sequence 
investigations, ii) Perform NASA standard spore assay to determine bioburden on 
spacecraft surfaces iii) organize data for bioinformatics, The Biotechnology and 
Planetary Protection Group at JPL (BPPG) invites applications to understand the 
ecology of microbes found on spacecraft and to assess their potential for survival in 
extreme environments. The student will join an established group of researchers 
focusing on molecular systematic/population genetics of microbes isolated from the 
extreme environments of spacecraft assembly. The student will also be involved in 
the maintenance and enhancement of various microbial collections. Students will be 
exposed to state of the art molecular microbial techniques, sequencing, 
bioinformatics, etc.  

Web or Literature References*: http://planetaryprotection.nasa.gov/ 
http://digitalcommons.calpoly.edu/star/240/ 
http://lib.dr.iastate.edu/undergradresearch_symposium/2014/presentations/79/ 
http://online.liebertpub.com/doi/abs/10.1089/ast.2013.0989 
http://www.ncbi.nlm.nih.gov/pubmed/20584815 
http://www.ncbi.nlm.nih.gov/pubmed/17480169 
http://www.ncbi.nlm.nih.gov/pubmed/16332797 
http://www.ncbi.nlm.nih.gov/pubmed/14987476 
http://dx.doi.org/10.1016/j.mimet.2014.07.003 

Suggested/required 
Background/skills, Courses*: 

Relevant requirements for the project: Upper Division Junior/Senior, Microbiology, 
Molecular Biology, Bioinformatics, Biochemistry. Mentor's research: Microbial 
Detection; Molecular Microbial Diversity; Extremophiles.  

Mentor Name*: Parag Vaishampayan  

Mentor Section/Org: 352N  

Primary Discipline: Biology/Bioengineering  

Secondary Discipline: Environmental Science  

Other Discipline: Microbiology, molecular biology 

 
 



AO ID: 5341 

Project Title*: Surface Expression of Ocean Fluids  

Desired Number of Participants*: 1  

Background Information*: As part of the NASA Astrobiology Institute Icy Worlds program, we 
are conducting an experimental investigation designed to establish 
the extent to which chemical compositions of icy world surfaces are 
indicative of subsurface ocean chemistry/composition. Europa and 
other icy worlds containing vast global oceans beneath crusts of ice 
are key targets for understanding the impact of an extensive rock-
water interface on a body’s habitability. This Investigation is 
shedding light on the evolution of ocean materials expressed on the 
surface of airless icy bodies and exposed to surface temperatures, 
vacuum, photolysis and radiolysis. Our work illuminates the 
connection between observables on the surface to the habitability 
of these past and present aqueous environments. This Investigation 
will provide the means to interpret the data acquired by flyby, 
orbital, or in situ missions to icy worlds, and assess the potential 
habitability of these environments.  

Project Description*: The student will experimentally investigate the evolution of 
hypothesized ocean compositions as they are subjected to freezing, 
dehydration and radiolysis/photolysis using Raman and infrared 
spectroscopies.  

Web or Literature References*: https://astrobiology.nasa.gov/nai/teams/can-7/jpl/  

Suggested/required Background/skills, 
Courses*: 

Required skills include knowledge of chemistry and experience 
working in a chemistry lab (use of personal protective equipment, 
ability to handle chemicals properly based on MSDS, etc.). 
Experience working with cryogens and spectroscopic 
instrumentation is desired but not necessary.  

Mentor URL (if applicable): https://science.jpl.nasa.gov/people/Johnson/  

Mentor Name*: Paul Johnson  

Mentor Section/Org: 3227  

Primary Discipline: Chemistry/Chemical Engineering  

Secondary Discipline: Planetary Science  

 
 
 

AO ID: 5342 

Project Title*: Mars Data Analysis  

Desired Number of Participants*: 1  

Background Information*: The Jet Propulsion Laboratory is seeking highly motivated 
undergraduate students to participate in Mars data analysis 
focused on information returned by the Mars Global Surveyor, 
Mars Odyssey, the Mars Reconnaissance Orbiter spacecraft, and 
the Mars Exploration Rovers. Data to be studied will be from the 
Mars Orbiter Camera (MOC), Mars Orbiter Laser Altimeter (MOLA), 
Thermal Emission Spectrometer (TES), Thermal Emission Imaging 
System (THEMIS), High Resolution Imaging Science Experiment 
(HiRISE), the Context Imager (CTX), and instruments of the Mars 
Exploration Rover Athena Science Payload.  



Project Description*: Work will be directed at characterizing the geology and safety of 
candidate landing sites for future Mars missions, including the 
NASA Discovery Program, InSight mission to land on Mars in 2016 
and the Mars 2020 Rover. Safety issues focus on quantification of 
slopes of concern for landing safely in potential landing sites using 
MOLA data and digital elevation models from stereo images. Work 
will also be related to measuring rocks on the surface of Mars and 
understanding their context. This will include analyzing rocks visible 
in high-resolution HiRISE images and quantifying their size-
frequency distribution to better understand landing safety. HiRISE 
and CTX images will also be georeferenced to lower resolution 
images (CTX, THEMIS) and topographic maps (MOLA). Additional 
work may include analyzing craters on Mars to investigate rock 
distributions in their ejecta, how they change with time and their 
morphologic state as well as the geomorphology as a clue to the 
subsurface geology.  

Web or Literature References*: Information on the Mars landing sites and selection can be found 
at: 
Golombek, M. P., et al., 2003, Selection of the Mars Exploration 
Rover landing sites: Journal of Geophysical Research, Planets, v. 
108(E12), 8072, doi:10.1029/2003JE002074, 48pp. 
Golombek, M., et al., 2005, Assessment of Mars Exploration Rover 
landing site predictions: Nature, v. 436, p. 44-48 (7 July 2005), doi: 
10.1038/nature03600. 
Golombek, M. P., et al., 2006, Erosion rates at the Mars Exploration 
Rover landing sites and long-term climate change on Mars: Journal 
of Geophysical Research, Planets, v. 111, E12S10, 
doi:10.1029/2006JE002754. 
Golombek, M. P., and McSween Jr., H. Y., 2007, Mars: Landing site 
geology, mineralogy and geochemistry: Chapter 17, p. 331-348, in 
Encyclopedia of the Solar System, Second Edition, L. A. McFadden, 
P. R. Weissman and T. V. Johnson, eds., Academic Press/Elsevier, 
San Diego, 966 pp. 
Golombek, M. P., et al., 2008, Martian surface properties from joint 
analysis of orbital, Earth-based, and surface observations: Chapter 
21 in, The Martian Surface: Composition, Mineralogy and Physical 
Properties, J. F. Bell III editor, Cambridge University Press, p. 468-
497. 
Golombek, M., K. Robinson, A. McEwen, N. Bridges, B. Ivanov, L. 
Tornabene, and R. Sullivan, 2010, Constraints on ripple migration at 
Meridiani Planum from Opportunity and HiRISE observations of 
fresh craters, J. Geophys. Res., 115, E00F08, 
doi:10.1029/2010JE003628. 
Golombek, M., et al., 2012, Selection of the Mars Science 
Laboratory landing site: Space Science Reviews, v. 170, p. 641-737, 
DOI: 10.1007/s11214-012-9916-y. 
Golombek, M., Redmond, L., Gengl, H., Schwartz, C., Warner, N., 
Banerdt, B., and Smrekar, S., 2013, Selection of the InSight landing 
site: Constraints, plans, and progress (expanded abstract)?: 44th 
Lunar and Planetary Science, Abstract #1691, Lunar and Planetary 
Institute, Houston. 
Golombek, M., Warner, N., Schwartz, C., and Green, J., 2013, 
Surface characteristics of prospective InSight landing sites in 



Elysium Planitia (expanded abstract)?: 44th Lunar and Planetary 
Science, Abstract #1696, Lunar and Planetary Institute, Houston. 
Rock distributions and their importance in landing site selection can 
be found in: 
Golombek, M., and Rapp, D., 1997, Size-frequency distributions of 
rocks on Mars and Earth analog sites: Implications for future landed 
missions: Journal of Geophysical Research, Planets, v. 102, p. 4117-
4129. 
Golombek, M. P., et al., 2003, Rock size-frequency distributions on 
Mars and implications for MER landing safety and operations: 
Journal of Geophysical Research, Planets, v. 108(E12), 8086, 
doi:10.1029/2002JE002035, 23pp. 
Golombek, M. P., et al., 2006, Geology of the Gusev cratered plains 
from the Spirit rover traverse: Journal of Geophysical Research, 
Planets, v. 110, E02S07, doi:10.1029/2005JE002503. 
Golombek, M. P., et al., 2008, Size-frequency distributions of rocks 
on the northern plains of Mars with special reference to Phoenix 
landing surfaces: Journal of Geophysical Research, Planets, v. 113, 
E00A09, doi:10.1029/2007JE003065. 
Golombek, M., Huertas, A., Kipp, D. and Calef, F., 2012, Detection 
and characterization of rocks and rock size-frequency distributions 
at the final four Mars Science Laboratory landing sites: Mars, v. 7, 
p. 1-22, doi:10.1555/mars.2012.0001.  

Suggested/required Background/skills, 
Courses*: 

Most of the work will be done on personal computers utilizing 
mixed operating systems (Macintosh and Windows), so experience 
with them is important. The ability to measure and tabulate rocks, 
place the data into standard spreadsheets, and plot the results is 
required for the work on rock distributions. Experience with ArcGIS 
mapping software (10.x), especially georeferencing imagery, is 
preferred as our landing site data is specifically formatted to work 
with this GIS package. Additional knowledge of Integrated Software 
for Imagers and Spectrometers (ISIS 3.x), SOCET SET, or Matlab 
software would be a plus. 
Preference will be given to students with backgrounds in geology or 
planetary science and other related disciplines such as geographic 
information science, physics, chemistry, astronomy, engineering, 
and computer sciences. The students will spend most or all of their 
time at JPL. They can be from Caltech or other universities and may 
be supervised by one or two research scientists and may also work 
alongside other researchers and students. 

Mentor URL (if applicable): http://science.jpl.nasa.gov/people/Golombek/  

Mentor Name*: Matthew Golombek  

Mentor Section/Org: 3223  

Primary Discipline: Planetary Science  

Secondary Discipline: Earth Science  

 
 
 
 
 
 



AO ID: 5345 

Project Title*: ASTERIA Attitude and Pointing Control Hardware Testing  

Desired Number of Participants*: 1  

Background Information*: Arcsecond Space Telescope Enabling Research in Astrophysics 
(ASTERIA) is a 6U CubeSat that will be launched in the fall of 2016. 
It will be ejected from the International Space Station into low-
Earth orbit and will perform photometry on bright stars. The goal of 
ASTERIA is to demonstrate very stable pointing and thermal control 
of the optical payload.  

Project Description*: The attitude and pointing control hardware must be tested to 
ensure proper functionality before it is delivered and launched. 
Tasks and responsibilities include: 
Develop flight procedures to test the attitude and pointing control 
hardware. This will not only test the hardware, but it will ensure 
that it is operated in safe conditions and provide traceable 
documentation on how the hardware was handled and operated. 
Develop tools to send commands to and receive telemetry from the 
attitude control unit and payload. These tools include automated 
tests that can be performed to quickly assess the functionality of 
hardware throughout the integration and test process as well as 
interfaces to send commands and see telemetry in real time. 
Execute flight procedures to test functionality of the attitude 
control hardware (reaction wheels, torque rods, star tracker, IMU, 
Sun sensor, magnetometer, and GPS) and pointing control 
hardware (imager and piezoelectric stage). These tests are 
important to ensure the proper phasing of the hardware (actuators 
act in the correct direction and sensor outputs change properly 
with various inputs). The payload must also be calibrated to the as-
built mass of the focal plane and optical properties of the lens and 
imager.  

Web or Literature References*: JPL website: 
http://www.jpl.nasa.gov/cubesat/missions/asteria.php 
ASTERIA is a continuation of the ExoplanetSat project. Here are a 
few references on ExoplanetSat: 
http://digitalcommons.usu.edu/smallsat/2011/all2011/82/ 
http://arc.aiaa.org/doi/abs/10.2514/6.2012-4783  

Suggested/required Background/skills, 
Courses*: 

Skills: 
Familiar with electronics equipment: Power supplies, oscilloscopes, 
function generators 
Proficient with C, MATLAB (C++, Python, LabVIEW are also useful) 
Programming in a Linux environment 
Proficient with CAD to design ground support equipment 
Suggested background: 
Electronics 
Embedded software 
Linear systems and control 
Optics  

Mentor URL (if applicable):   

Mentor Name*: Christopher Pong  

Mentor Section/Org: 3443  



Primary Discipline: Electrical Engineering and Computer Science  

Secondary Discipline: Aerospace Engineering  

 
 

AO ID: 5346 

Project Title*: Human Interfaces Software/Design Engineers  

Desired Number of Participants*: 10  

Background Information*: The Operations Lab creates the software that is used to command 
all JPL spacecraft (like Curiosity rover), ranging from desktop to AR 
and VR systems. The Human Interfaces (HI) group researches, 
designs, prototypes and develops the ways users interact with 
these systems. The HI group has many opportunities for interns and 
full-time professionals in these areas:  

Project Description*: User Research 
HI Group User Researchers direct efforts to ground development in 
observation and evidence. User researchers define critical 
unknowns, and develop plans to study, interpret and document 
user needs. 
Interaction Design 
HI Group Interaction Designers direct efforts to evaluate and 
translate user needs into actionable insights and system 
capabilities. They rapidly prototype and evaluate paper and 
software prototypes, and simulation and role play. 
Visualization 
HI Group Visualization Developers direct efforts to create software 
that allows scientists and engineers to move, parse, analyze, 
interact with, and share discoveries with the massive data NASA 
instruments and spacecraft generate every day. They build systems 
that merge alien landscapes with ambiguous sensor data, create 
new kinds of interactive maps, and express complex robotic 
controls in compact visual language.  

Web or Literature References*: www.youtube.com/opslabjpl  

Suggested/required Background/skills, 
Courses*: 

Required: 
- Experience working in a collaborative development environment 
- Human Computer Interaction (HCI) project experience 
- Natural User Interface (HCI) design experience 
Desired: 
- Testing/demo support 
- Graphic design 
- Web front end design 
- Social communication 
- Robotics 
- Mobile development  

Mentor URL (if applicable): http://opslab.jpl.nasa.gov  

Mentor Name*: Victor Luo  

Mentor Section/Org: 397F  

Primary Discipline: Computer Science  

Secondary Discipline: Computer Engineering  

Other Discipline: Interaction Design 



 
 

AO ID: 5353 

Project Title*: 
Digital Signal Recorder and Matlab Processing Suite for Spacecraft 
Downlink Signals  

Desired Number of Participants*: 1  

Background Information*: With increasing processing capabilities the need for a 10GbE 
network based downlink processing suite has risen within Deep 
Space Network (DSN) Advanced Engineering. The DSN is responsible 
for maintaining reliable communications with various NASA 
spacecraft. By recording the spacecraft data, analysts are able to 
process the data with new algorithms and provide new capabilities 
for the DSN. In order to support this task, high rate recorders as 
well as parallelized processing software must be developed.  

Project Description*: The candidate will work with engineers and analysts to implement a 
high rate recorder on a portable instrument platform and extend 
the capabilities of an existing software algorithm suite used to 
process radio downlink signals from spacecraft. Capability 
enhancements for the software algorithm suite may include 
parallelizing Matlab software to run on multiple processors and 
translating/compiling custom MATLAB software to a C-based 
environment for release. The high rate recorder is a 10GbE network 
based recorder running under Red Hat/ Scientific Linux tasked with 
recording downlink waveforms to be processed by the software 
algorithm suite. This task may include C++ development to improve 
data throughput through the 10GbE network and the port of 
software to a portable Linux platform. This task may also include 
the testing a high rate 640Msps firmware receiver as well as 
extending its capabilities as the source for the digital recorder.  

Web or Literature References*: Andrews, K. S., A. Argueta, N. E. Lay, M. Lyubarev, E. H. Sigman, M. 
Srinivasan, and R. Navarro, "Reconfigurable Wideband Ground 
Receiver Hardware Description and Laboratory Performance," IPN 
PR 42-180, pp. 1-22, February 15, 2010. 
(http://ipnpr/progress_report/42-180/180D.pdf) 
Lay, N., A. Argueta, A. Tkacenko, M. Srinivasan, and K. Andrews, 
"Reconfigurable Wideband Ground Receiver Field Testing," IPN PR 
42-191, pp. 1-13, November 15, 2012. 
(http://ipnpr/progress_report/42-191/191A.pdf)  

Suggested/required Background/skills, 
Courses*: 

Required: strong background in electrical engineering, computer 
science; 
Experience in Linux, C/C++ and Matlab 
Or Verilog / VHDL  

Mentor URL (if applicable):   

Mentor Name*: Arby Argueta  

Mentor Section/Org: 332C  

Primary Discipline: Electrical Engineering  

Secondary Discipline: Computer Engineering  

Other Discipline: Computer Science 

 
 



AO ID: 5372 

Project Title*: Reduction and analysis of data on thermal emission from Saturn  

Desired Number of Participants*: 1  

Background Information*: Ground-based images of thermal emission have been made of 
Saturn for many years. These data are useful for examining the 
response of the atmosphere to external radiative equilibrium – that 
is, seasonal atmospheric heating – and to unknown non-seasonal 
effects. Most of the data have been reduced for thermal emission 
and assignment of geometry already.  

Project Description*: The student’s task will be to complete the reduction of the data to 
assign absolute radiance values and determine the latitude and 
longitude of each pixel by applying a program written in the 
Interactive Data Language (IDL). Subsequently, the student may (1) 
examine the data record to track differences in atmospheric 
heating over a long period and compare these with climate models 
for the atmosphere, (2) track the development of thermal waves in 
the atmosphere, or (3) track both the persistence and variability of 
clouds in Saturn’s deep atmosphere. An ongoing task will be to 
fulfill a NASA requirement by archiving the newest data with its 
Planetary Data System.  

Web or Literature References*: G. S. Orton, P. A. Yanamandra-Fisher, B. M. Fisher, A. J. Friedson, P. 
D. Parrish, J. F. Nelson, A. S. Bauermeister, L. Fletcher, D. Y. Gezari, 
F. Varosi, A. T. Tokunaga, J. Caldwell, K. H. Baines. J. Hora, M. E. 
Ressler, Y. Fujiyoshi, T. Fuse, H. Hagopian, T. Z. Martin, J. T. 
Bergstralh, C. Howett, J. D. Adams, M. Kassis, E. Tollestrup, J. Van 
Cleve. 2008. Semi-annual oscillations in Saturn’s low-altitude 
stratospheric temperatures. Nature. 453, 196-199. 

Suggested/required Background/skills, 
Courses*: 

This opportunity is open to students of physics, astronomy, 
computer science, and chemistry. Students must have some 
experience or course work in numerical or visual programming well 
past the routine application of utilities such as Word, Excel and 
Power-Point, e.g. FORTRAN, C, C++, Matlab. The programs to be 
used will be applications of source code in the Interactive Data 
Language (IDL) and FORTRAN.  

Mentor URL (if applicable): http://science.jpl.nasa.gov/people/Orton/  

Mentor Name*: Glenn Orton  

Mentor Section/Org: 3222  

Primary Discipline: Planetary Science  

Secondary Discipline: Astronomy/Astrophysics  

Other Discipline: Computer Science, Chemistry, Physics 

 
 

AO ID: 5373 

Project Title*: 
Analysis of Near- and Mid-Infrared Observations of Jupiter and 
Saturn  

Desired Number of Participants*: 1  

Background Information*: Images and spectra of Jupiter and Saturn from near- and mid-
infrared instruments are sensitive to temperatures, abundances of 



a major condensate (ammonia), opacity of clouds with large 
particles, and the variability of the molecular para- vs ortho-
hydrogen ratio. These define the fundamental state of the 
atmosphere and constrain its dynamics. This research will focus on 
observations obtained from a variety of instruments: MIRSI, 
NSFCam, and SpeX (NASA Infrared Telescope Facility), T-Recs 
(Gemini South Telescope), VISIR (ESO's Very Large Telescope), and 
COMICS (Subaru Telescope). These observations consist primarily 
of radiometrically filtered images. Much of these data sets have 
been reduced already, and the primary task of the student will be 
to format the data appropriately as input to an atmospheric 
retrieval code from which the various properties will be derived. 
Prioritized specific areas of investigation are given below.  

Project Description*: a. We want to examine long-term behavior of planetary 
temperatures and distribution of minor constituents using archival 
through current thermal images that were taken from 1995 to the 
present. These include some of the behaviors noted below, but the 
data are to be examined also in a more general sense for 
unexpected events or phenomena unrelated to changes that are 
detectable in the visible. A substantial amount of this work was 
completed through 2010 data by a previous student, and the task 
will involve corrections to the calibration of the data, combined 
with their interpretation to be put immediately into a publication in 
the open literature. 
b. The last few years have found Jupiter in a state described as one 
of "global upheaval", during which substantial and rapid changes 
are observed in the state of its visually prominent axisymmetric 
regions. Most recently Jupiter's normally dark North Temperate 
Belt (NTB) turned bright around 2002-2003 and in 2007 suddenly 
darkened again, coupled with the activity of two massive 
atmospheric plumes. Its normally dark South Equatorial Belt (SEB) 
lightened early in 2007 and then darkened later that year; late in 
2009 it lightened again. This task will be to examine whether there 
are temperature changes associated with these visual 
metamorphoses, even preceding them, along with variations of 
their dynamical states - tracked through clouds and chemical 
species - as a means of understanding whether large-scale 
dynamics are responsible or whether they can be explained by 
small changes of elevation that induce phase changes in the 
chemicals that color the clouds. 
c. An effort related to (b) above is to note whether there are 
temperature or compositional changes associated with the re-
darkening of the South Equatorial Belt (SEB) that began in 
November of 2007 in a series of spectacular events. Some early 
work on this will be accomplished by a student in the spring of 
2011, but there will be much work left over. 
d. For Saturn, besides the long-term response to seasonal 
variations of radiation, we are investigating the appearance of 
thermal wave trains in the atmosphere. 
e. For Saturn, we are examining the persistence and frequency of 
'patchy' thick clouds in its upper atmosphere that were detected by 
observations of thermal emission from deep clouds.  



Web or Literature References*: Data reduction and the retrieval process are described by Fletcher 
et al. (2009, Icarus 200, 154). 
a. Little work has been done on Jupiter in the past, but we did a 
similar study for Saturn, discovering a long-term (~15-year) wave 
phenomenon (Orton et al. 2008, Nature 453, 196). 
b. See Sanchez-Lavega et al. (2007, Nature 251, 437) for an 
introduction to our initial work in this area. 
c. Nothing has been done on this phenomena in the thermal. An 
account of the visible changes of the atmosphere were reviewed by 
Sanchez-Lavega and Gomez (1996, Icarus, 121, 1). 
d. We detected thermal waves in Saturn initially in 2003 from Keck 
Telescope data (Orton et al. 2005 Science 307, 696). 
e. Our initial work in this area was described by Yanamandra-Fisher 
et al. (2001, Icarus 150, 189).  

Suggested/required Background/skills, 
Courses*: 

The data reduction programs are written in the Interactive Data 
Language (IDL, which is close to Matlab in format). The analysis 
code is written in FORTRAN. At least rudimentary knowledge of 
these (or willingness to learn before the beginning of the research) 
is highly recommended. At least some programming experience is 
required of serious candidates. With a significant level of 
contribution, students are welcomed as co-authors on papers 
emerging from this research.  

Mentor URL (if applicable): http://science.jpl.nasa.gov/people/Orton/  

Mentor Name*: Glenn Orton  

Mentor Section/Org: 3222  

Primary Discipline: Planetary Science  

Secondary Discipline: Astrophysics ( Old )  

Other Discipline: Computer Science 

 
 

AO ID: 5385 

Project Title*: Occupational Safety Program Office  

Desired Number of Participants*: 1  

Background Information*: The Occupational Safety Program Office (OSPO) develops, 
manages, and coordinates JPL occupational safety, industrial 
hygiene/health, hazardous materials, pressure systems, explosives, 
and health physics (ionizing and non-ionizing radiation) safety 
programs. OSPO focuses on people, institutional safety practices, 
external regulatory agency requirements, safety training and safety 
equipment. Students will gain experience through field work and 
documentation of events.  

Project Description*: Devise sampling plan to evaluate occupational exposure to 
airborne concentrations of lead in soldering operations, evaluate 
exposure measurement data, and develop statistical analysis of 
exposure measurement sample results.  

Web or Literature References*: http://www.dir.ca.gov/ 
http://www.cdc.gov/niosh/npg/  

Suggested/required Background/skills, 
Courses*: 

Must have general knowledge in occupational health and safety; 
proficiency in Microsoft Word, Excel, and Power Point is required.  



Mentor URL (if applicable):   

Mentor Name*: Kristine Babaian  

Mentor Section/Org: 5020  

Primary Discipline:  

Secondary Discipline:  

Other Discipline: Environmental Health and Safety 

 
 

AO ID: 5398 

Project Title*: Intelligent Computer Vision and Parallel Processing  

Desired Number of Participants*: 4  

Background Information*: The Intelligent Sensor Processing Object Recognition & Tracking 
Systems (iSports) Lab in Bio-Inspired Technologies & Systems Group 
(349B) is conducting testing and optimization of the automatic 
object recognition for parallel processing and IR image processing. 
The research is directly applicable to autonomous guidance of 
spacecraft landing/docking/rendezvous and hazardous avoidance.  

Project Description*: We are interested in sponsoring 2 - 4 intern students for the 
Computer Vision and IR image analysis projects. The candidates will 
help to train intelligent computer programs to automatically 
detect, recognize, and track objects from CCD/CMOS imaging 
cameras. The autonomous target recognition (ATR) system helps 
the robots and autonomous vehicles to understand the 
environment, and perform autonomous maneuvers.  

Web or Literature References*: T. Lu, C. L. Hughlett, H. Zhou, T-H. Chao, J. C. Hanan, “Neural 
network post-processing of grayscale optical correlator,” Proc. SPIE 
5908, Optical Information Processing III, 2005.  

Suggested/required Background/skills, 
Courses*: 

Critical thinking, creativity, curiosity, good communication skills, 
C/C++, Matlab programming, Labview, Verilog and FPGA; 
Courses: normal undergraduate math, electrical and computer 
engineering 
Useful, but not required: knowledge of image processing, neural 
networks, computer vision.  

Mentor URL (if applicable):   

Mentor Name*: Thomas Lu  

Mentor Section/Org: 349B  

Primary Discipline: Electrical Engineering and Computer Science  

Secondary Discipline: Computer Engineering  

 

AO ID: 5405 

Project Title*: Classification of objects using learning algorithms  

Desired Number of Participants*: 1  

Background Information*: Urban environments provide a rich set of features in aerial imagery. High-
fidelity simulations should also reflect these features, including buildings 
and vegetation.  



Project Description*: Extract various classes of objects from aerial imagery for incorporation into 
fully synthetic imaging simulations. Build on capabilities in OpenCV and 
other available packages.  

Web or Literature References*: https://en.wikipedia.org/wiki/Object-class_detection 
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=5459169&tag=1 
http://opencv.org  

Suggested/required 
Background/skills, Courses*: 

Physics, applied math. 
Experience in Python or other programming language.  

Mentor URL (if applicable):   

Mentor Name*: Thomas Lockhart  

Mentor Section/Org: 398I  

Primary Discipline: Computer Science  

Secondary Discipline: Mathematics  

Other Discipline: Physics 

 


