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Student Research Opportunities with Steve Ellingson
Last Updated Feb 20, 2017
 
The list below are opportunities where there is an existing need.  Some projects have 
something at every level: Undergrad, Masters, and Ph.D.; others are more suitable for 
particular levels.  Paid and unpaid positions are available, although how many of 
which varies with time.  Self-funded & fellowship students: see especially the last 
item in the "Projects" list below. 
 
Requirements
============
-- GPA > 3.5 preferred. 
-- Hours: At least 10 hours/wk.  Experience has shown that it's hard to make 
significant progress otherwise. GRA positions are formally 20 hrs/wk. 
-- Minimum committment: At least one full semester; it's not really productive for 
either of us unless you can dedicate at least this much time.  To do something 
significant -- e.g., design/build as opposed to just helping someone else build -- 
requires a minimum 2 semester commitment IMO.
 
How to Apply
============
Send the following to me at ellingson.1@vt.edu: 
-- Resume (1 page is fine, no need for anything fancy)
-- Expected date of next graduation, and in what major/degree.
-- Current GPA, hours/week available, and semesters/summers available (see 
"requirements" above)
-- Why do you want to do this?  (Experience? (if so, in what?) Just sounds cool? 
Possible BS senior project? MEng Project & Report? MS Thesis? etc.)
-- Projects from the list identified below that you are interested in.  Be as 
specific as you can about what you think you would like to do. 
 
Projects (in no particular order):
========
 
Indoor Propagation Modification, also known as the "wall patch array" project.  
Described here:  
http://www.faculty.ece.vt.edu/swe/students/161101_WPA.pdf
 
Cognitive Beamforming Approaches to Optimize Army Communication Systems. See:
http://www.faculty.ece.vt.edu/swe/students/170202_ARL.pdf
Possibility of summer internship at ARL (Adelphi MD).
 
GBTrans: This project is using the NRAO 20-m radio telescope at Green Bank WV to (1) 
search for FRBs and (2) monitor the giant pulses of pulsars B0531+21 and B1937+21.  
Involves both software development and data analysis.  Here's a talk that discusses 
the project:
https://www.youtube.com/watch?v=OWwRX0-fiP4
Two specific efforts where students could be productively involved include (1) 
porting the current real-time dedispersion software to an OpenACC GPU implentation, 
(2) Data reduction (we have a massive backlog of data to analyze), (3) Side studies, 
including checking existing data for other classes of transients, and 
characterization of spectrum utilization and interference. 
 
Transients and Interference in Radio Astronomy: We are working on figuring out ways 
to optimally mitigate interference in radio astronomy, focussing currently on 
millisecond pulsars and hydrogen-line spectroscopy using the NRAO 100-m GBT at Green 
Bank, WV.  This is primarily a software project with computing-intensive signal 
processing aspects. The following web site gives some insight:   
http://www.faculty.ece.vt.edu/swe/rg/
 
Modified J-Pole Antenna:  This is a type of antenna that we stumbled upon while 
working on a solution to a larger problem -- see paper at the URL below.  Although 
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they have turned out to be very useful, we do not yet fully understand these antennas 
and do not have a reliable method for designing them.  If we did, we could imagine 
lots of other applications.  It would be a great student project to develop a 
suitable electromagnetic model and/or build/measure more of these so that we could 
sort that out. 
http://www.faculty.ece.vt.edu/swe/students/1707_MJP.pdf
 
Large Array of Small Arrays (LASA):  This is the latest revision of a concept that 
we've been working on for a long time.  An earlier version of LASA was called Argus 
and is described here:
http://www.faculty.ece.vt.edu/swe/argus/
http://www.faculty.ece.vt.edu/swe/mypubs/04447343_Argus.pdf
The latest version of the concept is described briefly toward the end of this video:
https://www.youtube.com/watch?v=OWwRX0-fiP4
One thing we are interested doing is prototyping and testing one of the "quads" (a 
set of 4 adjacent dual-pol dipoles), including integrated LNAs, to demonstrate the 
anticipated performance and to work out ways to make lots of these cheaply.  Another 
thing we are interested in doing is an analysis/design study of the dipole array 
"tile", working towards a design that optimizes bandwidth and sensitivity.  These are 
good student projects and are great training for lots of applications beyond 
astronomy.
 
"Small-D Large-B" radio telescope.  This idea has is related to, but different from, 
the GBTrans and LASA projects described above. We are interested in building a small 
(maybe about 3m) dish antenna with a very broadband (on the order of 1 GHz bandwidth) 
feed and backend to search for certain classes of very bright astrophysical 
transients, and then to make the design reproducible so that we could later make more 
of them and connect them together to form larger instruments.  Interestingly, 
candidate designs seem to be relatively modest in both cost and difficulty, and would 
make a great student project or combination of projects.  
 
Improved Measurement of Astrophysical Flux Calibration Sources at Long Wavelengths:  
More radio astronomy, but again with other applications. Work to date is summarized 
in this dissertation and paper:
https://vtechworks-lib-vt-edu.ezproxy.lib.vt.edu/handle/10919/72289
http://www.worldscientific.com/doi/abs/10.1142/S2251171716500045
I have an idea for increasing the number of antennas, increasing the frequency range, 
simplifying the system using SDR dongles (that's a recurring theme...), and 
wirelessly connecting them.  This is all with the goal of continuing to improve the 
measurements described in the dissertation.
 
Self-funded and fellowship students have some additional flexibility in choosing 
topics.  If you are one of these and have an idea about what you'd like to do and 
it's not addressed in the above list, let me know and we'll see if we can come up 
with something. Scanning my website might give you some ideas.
http://www.faculty.ece.vt.edu/swe/
http://www.faculty.ece.vt.edu/swe/pubs


