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In 1998 an unpronounceable
acronym appeared: QCUIAG, the
QuickCam and Unconventional
Imaging Group, founded by a techie
called Steve Wainwright, represents
awebsite:

This is both a discussion forum
and a source of information and
images for people who want to use
modern chip technology to image
astronomical objects but who
generally shy away from CCD
cameras on cost grounds. Hence the
term Unconventional, which refers
to a variety of readily available or
inexpensive imaging equipment,
some of it intended for other uses.

The principal types of camera
used in the ealy years were
camcorders, low-light surveillance
cameras, digital cameras (or
digicams for short) and web cameras
(webcams). Wainwright and his co-
experimenters around the world
realised that CCD and CMOS
devices were inherently sensitive to
low intensity light sources and that it
was possible to devise computer
hardware and software that would
capture, collate and integrate images
from avideo stream.

Seven years on, and the once
edark art' is openly accessible to
anyone who wants to have a shot at
imaging galaxies and planets (see
aticle by Martin Mobberley in
Astronomy Now, February 2005).
Whereas the famous Philips ToUcam
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Pro has now become the poor
astronomer's device of choice —not
that poor, actually, because whereas
the diminutive camera costs less than
£70, a reasonably up-to-date
computer or lap-top is required —
there are still other ways of killing
the cat.

The technique | want to focus on
here | have called <Videoing the
Night Sky‘. This is fun in its own
right, but has a potential far beyond
waving a camcorder about on a clear
night, largely due to a trick called
Video Integration, which simple
means grabbing individua video
frames on the fly and summing each
successive frame in a 32 bitg/pixel
FTS filee. (The Flexible Image
Transport System is a universaly
recognised astronomical standard
file type).

This integration technique uses a
piece of software developed and
tested by Steve Wainwright and Bev
Ewan-Smith of COAA called
AstroVideo. It can do all sorts of
amazing things but discussion of it is
beyond the scope of this article.

Asfar as SA.S. is concerned, the
interest lies in the fact that when
Simon, Grant and others came up
with a list of items we wanted the
Awards for All people to buy us,
they included the remarkable
Mintron surveillance camera, model
12VIC-EX, which as its number
suggests operates on 12vDC, via a
transformer or from a field-battery.

The resolution of the ¥2" chip is
795 x 596 pixels and the frame
exposure is Ygth second. Its
C'mount lens thread takes a
Computar f1.4 x 6mm wide angle
lens and a plastic threaded adaptor
intended for mounting the camerain
a sandard 31.7mm telescope
drawtube but which is currently
gporting an old Ross photo
reconnaissance f2.9 x 53mm lens
with iris, mounted for me by
Douglas Renton-Cooper. This
provides a field of view which
embraces the Hyades and light
gathering power to record stars down
to mo.

Of course, showing a real-time
image of objects in the night sky on
a TV screen (or, in this case, a
dedicated  hi-res  monochrome
monitor) is one thing, but to obtain
observations useful for scientific
purposes a video cassette recorder
(VCR) is dso required. Therefore
the list of equipment to be purchased
with lottery money included a JVC
SVHS VCR which uses a superior
type of tape known, not surprisingly,
as S'VHS video tape. It took me a
while to work out how to connect
everything up —there is more than
one way of doing it —but Simon
pointed me in the right direction and
I have found the arrangement shown
in Fig.1 and Photos 1 and 2 to be
satisfactory.
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The camera has to be mounted on
its tripod, the wide angle lens
screwed in and the signal cable
connected to either the BNC output
socket or the 4-pin DIN output
socket shown in Fig. 2.

In the simplest arrangement,
without the video recorder, the other
end can simply be attached to the
BNC input socket on the back of the
monitor or to the video in phono
socket on the front of a TV. When
the supplied power cable is plugged
in and the monitor or TV switched
on, bingo, there is a fuzzy glary
image of a table leg, or whatever
happens to be in the way. When the
camera is taken outside (definitely
best to practice inside first) and
pointed a the stars a number of
things have to be done.

Firgt, the iris on the tiny lens has
to be partially stopped down to avoid
rampant coma, an optical defect
which flares bright star images into
little fans. Secondly, the focus ring
has to be turned to maximum <far’,
ie to infinity. Initidly the camera
needs to be a couple of metres from
the screen so that accurate focussing
can be achieved. This takes a little
time because the system does not
respond instantly to a changing view.
Thirdly, the contrast and brightness
controls on the TV need to be
adjusted for maximum edark sky'
effect (Photo 3).

You will notice that when the lens
is covered up there are a number of
bright estars that don't seem to
move or go away. These are
spurious points of light caused by
hot pixels. They can be eliminated
by using the AstroVideo software, so
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| understand, but | haven't got that
far yet! You need to know this
otherwise you might think a) you
have discovered supernovae in about
five constellations at once, b) think
the camerais useless.

When you have mastered the
basics, you will want to add in the
VCR and make some real-time tapes
of the night sky, using the
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arrangement | have suggested (Photo
4). Itisimportant to remember that
when everything is connected and
switched on, the video channel F1
needs to be selected using the remote
controller programme button (+PR-).

This is confirmed on screen.
When the field of view, which will
include at |east one constellation, has
been chosen and focus confirmed,
press the record button on the front
of the VCR to start the tape running.
You can watch what you are
recording, or go in and have a cup of
teal Because the FOV (field of view)
is so wide you can happily leave it
there for long periods without your
quarry disappearing off screen.

I recommend that the tape is
stopped between shots. If you move
the camera whilst recording you will
soon get fed up watching the sky
whirl round like you'd had a couple
of pints too many. To view the tape
merely rewind and press play on the
remote.
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Switching to a lens of longer
focal length, such as the 53mm lens
illustrated (Photo 5), will enable you
to get a lot more detail of a smaller
object, such as Orion's belt or the
Pleaides.

The Hyades asterism fits neatly
into the screen (Photo 6). In this
way you will easily see stars down to
magnitude 9, because the larger lens
collects more light, but not diffuse
extended objects, because the focal
ration is 1:2.9. Incidentaly, the
driven camera mount, is one |
bought for wide-angle astrophoto-
graphy and will easily keep an object
in frame for long periods. The
camera and a finder | made from old
binocular lenses sit side by side on a
plate which is easily screwed to the
mount (Photo 5).

So, this is where | have got to.
But what, you may ask, is the point
of making a video of fixed objectsin
the sky? These are the potential uses
of this system:

1. The camera will show more stars
on afully moonlit night than you can
see with the naked eye on a dark
clear night.

2. Using an actual view of the stars
makes it much easier to find small
objects through binoculars or a
telescope (clusters and  bright
nebulae show up using the fast f1.4
lens).

3. The incidence, exact paths,
brightness and times of meteors,
firebals and satellites can easily be
recorded without having to look
upwards for hours on a freezing cold
night.

Fast forwarding the tape next day
will quickly reveal the interesting
events, if any.

4. Thewide angle lens lends itself to
recording aurorae when they occur.
Again one could leave the tape
running + most aurorae get most
excited after midnight £ and go to
bed. Again the phases, charac-
teristics, directions and times can all
be accurately recorded, assuming
you remember to either time the start
of the recording or video a clock at
the beginning of the shot.

The monitor is lighter than a 14"
TV, but for field use a caravan TV,
such as the 5" Lloytron set shown
(Photo 7) is adequate. This can be
powered directly by 12v battery pack
also.

Future ideas include connecting a
microphone for timing and labelling
purposes as events unfold and
attaching the camera to my
Dobsonian telescope for enlarged
views of just about anything (not the
sun!). The latter application would,
of course, be made infinitely easier
by the use of a good driven telescope
mount.

Luckily, however, AstroVideo has
a programme for Dobsonian users
that can collate or stack lots of
frames providing an identifiable
object £ a star or a planet, say *
remains in view. | look forward to
reporting further progress when the
above steps have been taken.
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