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1 Introduction
The search for extra terrestrial intelligence (SETI) has been an active interest for cen-
turies. Invention of radio astronomical instruments made it possible to listen to deep
space signal for SETI. Hence, radio astronomy community has been one of the most
active partners in SETI. And, SKA being one of the unique radio astronomy develop-
ments of our century, we (from SA-SKA) have been active in SETI research as well.

Most SETI data is collected using radio telescopes. In a great initiative recently
the data processing for SETI has been released for public participation in the popu-
lar SETI@home project1. This has made SETI popular in public and has generated
renewed interest in SETI and related signal processing schemes.

2 Project Description
In this project we propose to take the public participation in SETI to the next level and
design a receiver which a hobbyist can hack easily and then use it to receive data and
contribute to research. The motivation for this project are two-fold.

• First of all this will help in achieving the challenging goal in SETI research to
look at all the spots on sky at all the times. This is a goal which can not be
achieved just using radio telescopes.

• The second goal is to generate interest in the public for SETI and engineering in
general.

There are some such initiatives already existing. Most of these use software defined
radio (SDR) dongles. Setileague has been a place to collaborate on such projects2.

1setiathome.berkeley.edu
2setileague.org

1



The major limitation in such projects has been the lack of synchronisation. If indi-
vidual stations (by individual hobbyists) are not synchronised then they can only act as
stand-alone receivers. Given the fact that these systems will operate in RFI-heavy areas
such data, thought good for generating excitement, has little contribution to science.

We plan to investigate the following aspects of HackSETI.

• Is it possible to have a universal clock (either through GPS or telecommunica-
tion systems) which can help us to make independent HackSETI data streams
“reliably” synchronous? If so then what kind of best and worst case SNR can we
expect?

• Can we upload the data from individual HackSETI systems to cloud and then
do the synchronisation and beam-forming operations in a centralised server or
cloud?

• Can we design robust RFI filtering algorithms which the hobbyists can run in-
situ?

In this proposed MSc project the student shall work on the system design of a
HackSETI system, implement the first prototype and analyse its performance limita-
tions. Making a useful inexpensive instrument inherently makes any project multi-
disciplinary. Hence, the project will have substantial amount of work in the domains
of noise analysis, data communication, signal processing, machine learning and RF
circuit design.

3 Existing Expertise at UCT
The department of Electrical Engineering at UCT has got more than 25 years experi-
ence in system engineering in the domain of radio-applications and embedded systems.
Of late we are closely involved in the RFI-mitigation initiatives from SKA. RFI signal
characterisation is closely aligned to SETI research. Hence we are active member of
the international SETI collaboration. We also have a grant from Microsoft to use their
cloud services.

This project will be run in collaboration (mostly in terms of project feedback) with
UC Berkeley.

4 Conclusion
SETI-research is an exciting way to push the boundaries of both science and engineer-
ing. The skills learnt in a project like the current one are highly transferrable to many
other industries. And the system we plan to make might inspire generations of learn-
ers to choose engineering as a career path and popularise the concepts of electrical
engineering among general public.
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