memory access system, and error message logging are. in
progress. Design of the controller, essentially the heart of the
RTC, is nearing completion. Details of other modules are being
filled in as their interactions with the controller are determined.
Actual coding of the controller is set to start in June. ltis hoped
that much of the low-level library coding can be accomplished by
parttime, summer help. A next big step will be design and
coding of the telescope emulator system, when additional help
becomes available from the Software Group.

Short term plans are to take the development computer
system to the summit in June, to further test the interface to the
R-Buss. The nextbig goaliforthe RTC projectis to be able to fully
control and slew the telescope by the end of the summer. This
requires a functional controller, and several subsystems. Work
is also set to resume on new Digital and Analog Control Cards,
as more hardware manpower becomes available. These cards
will be integrated into the new software, as they are completed.

W. Cruise

Image Combination and
Pre-processing During
Data Acquisition

With the large amount of data being routinely acquired at
CFHT and the prospect of even more bytes coming as the new
generation of 2K CCDs is being phased in, CFHT is currently
developing new schemaes of “real time” data processing imme-
diately after the data has been acquired. The well known pre-
processing scheme for CFHT data taken with CCDs, coupled
with the availability of well tested software within the IRAF
environment and high performance computers lead us to setthe
following goals:

» Provide a combined image of large image sequences
when taking bias, flat and dark frames.

» Provide abias/Alat/dark/bad pixels correctedimage shortly
after it has been acquired on the sky. This will not only
enable the observers a better real time evaluation of the
data, but will also benefit some programs, like multi-slit
spectroscopy, by allowing a more careful object selection
and subsequent photometric reduction at the summit.

» Reduce the amount of data transfer both within CFHT,
and within the visitor's home institutions. A typical
imaging run witha 2K chipwill produce roughly 1 Gbyte
of raw data per night, with a large amount being taken by
the so-called calibration frames, i.e. biases, flats, darks.

The first step toward these goals is to provide a reliable
image combine option when abias, dark, or flat image sequence
is selected.

The new scheme makes use of another computer on the
network (itwillbe a sparc2in afew weeks) to compute these medians
andthe new program calls IRAF tasks instead of alocally developed
program. 1t is based on the IRAF/CCDRED package, namely the
FLATCOMBINE, ZEROCOMBINE and DARKCOMBINE tasks for
fiat, bias and dark image sequences respectively. The resuits
therefore provide the same accuracy and reliability as IRAF and
should be more widely accepted by the observers. The selected
algorithm to compute the combined image is the average sigma
clipping. Its principal advantage, compared with the median algo-

rithm, is that the final standard deviation is lower, with the average
value being almost the same.

The user interface is similar to the current one: a “combine”
option selected before the start of a sequence of image acquisition
in the “expose” window will initiate the “combine” script. We plan to
keep the individual images of a sequence on disc (and optical disc
in Waimea) for a testing period of 3 months following the implemen-
tation, and then, provided that tests show the process to be satisfac-
tory, keep only the resutting combined image.

A major concern was to improve the coherence between the
header of the median and its name. The new program, creates only
one image corresponding fo one single EXPNUM card.

The pixels of the combined image are coded with 32 bits. To
preserve the precision, the iraf image is converted to FITS format
using automatic scaling with IRAF/WFITS. Sincethe ccd controllers
produce a first line and column saturated, we use an image section
that does not include them before the FITS scaling takes place. This
new script takes about 6 minutes to combine 6 1024x680 images.
is only activated when all the images have been acquired. We are
planning to speed up the process by starting the conversion of the
single images from FITS to iraf format as soon as the first image is
recorded. This reduces the time taken by this process, since it
proceeds in parallel with the data acquisition. According to recent
tests performed withthe new HP/700 computersthat we areplanning
to install at the summit, a combined image of 10 2K CCD images will
be produced in 90 seconds.

This new combine scheme is the first of a series of new
tools. The next step is to give the observers the ability to
automatically pre-process ascience frame right after it has been
acquired using the standard IRAF/CCDRED package.

To pre-process the science frames, the observer will first
define a set of reference images :

« 1 bias image
» 1 dark image if any
« 1 list of flats, one flat per filter (B,V,R,|, etc.)

Once a combined image has been computed, the IRAF
format image coded with 32 bits will be stored in a database,
which will be used by the pre-processing program.

We plan to add a “pre-process” switch similar to the
“combine” one to select whether the object image has to be pre-
processed. This pre-processing will be executed with an IRAF
task built around the CCDPROC routine.

The new “combine” processing is now in its last testing
period and will be made available for general use for the second
semester 91. The pre-processing will be tested and released
later in the same semester.

E. Vallauri, B. Grundseth, O. Le Févre

Safety Issues at CFHT

Well at long last the “drum” section of the Heavy Metal
group has left CFHT! In other words, all eight drums of hazard-
ous material from our mercury spill last year, have now been
removed from the Summit by the firm Unitek Environmental
Services, Inc. The drums were transported to Hilo by truck, by
barge to Honoluiu and then shippedto an undisclosed waste site
on the Mainland.
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