
From Images and Signals to Information in Astronomy

Early 21st century as-
tronomy is exciting.
Large consortium
projects are the order
of the day: Macho,

2dF, Sloan, Vista, and many others.
Astronomy is very often in the public
eye: Hubble, Chandra, and others. We
are in a new era of big telescopes, big
surveys, big information services
(CDS, ADS, NED, and others, respec-
tively in Strasbourg, France; Harvard;
and Caltech). Our ideas for data analy-
sis, signal processing, and knowledge
extraction need to be similarly big.

Underlying astronomy is mathe-
matics, software engineering, pattern
recognition work, and signal process-
ing. Very much in the air, not surpris-
ingly, is discussion and debate on the
computational infrastructure which
supports astronomy. The computa-
tional grid, potentially allowing us to
tap computational power just like the
electric grid, is being massively ad-
vanced in a range of countries. Dis-
tributed work methods are leading to
“virtual astronomy,” the type of as-
tronomy that you can do by plugging
in to databases and software reposito-
ries somewhere in cyberspace and by
plugging in, when required, to com-
putational resources. Over the com-
ing few years, many of these ideas will
come to fruition.

The three articles in this special is-
sue offer an overview of the current
state of signal processing in astron-
omy, and insight is given into prob-
lems and their solutions. Progress has
been sure and steady over the last few

decades. Astronomers, software engi-
neers, and those involved in signal
processing will have exciting and re-
warding times ahead because of this
work. By no means have we included
everything in this field. In particular,
vision models, data fusion, and data

mining are only covered here in the
most general way.

Molina et al. present an overview
of image and signal restoration. In
this wide-ranging discussion, the the-
oretical bases are described simply

and comprehensively.
Starck and Murtagh review

how resolution scale and noise
modeling can be—maybe even,
must be—incorporated with
considerable practical benefit
into many aspects of astronomi-
cal signal restoration and trans-
formation. In addition, informa-
tion is used to provide a frame-
work for the finding of relevant
information in a signal.

In Csillaghy et al. the au-
thors describe perspectives in
solar physics and also the bur-
geoning issues related to the
“virtual observatory,” the abil-
ity to work in any place and at
any time, with no computa-
tional restraints.
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