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AbstractAbstract

       The aim of the project was to design an improved and more sophisticated version
of the All Sky Camera. This camera will replace the older one at Resolute Bay and is
an effort in the direction of setting up the AMISR at Resolute Bay, Canada. AMISR
stands for Advanced Modular Incoherent Scatter Radar. It is a radar facility and it is
designed to have a novel modular configuration which will allow the whole facility to
be relocated if needed with relative ease. The facility is designed to be used by
scientists all over the world to study upper atmospheric activity. The facility will also
have a remote steering and electronic beam steering system which will allow the
researchers sitting far away steer the radar beam to a direction they want to study the
space weather. The role of this All Sky Camera in this facility is to be the eye for it. It
will take pictures continuously of different wavelengths of the upper atmosphere. The
scientists sitting far away will look at these pictures and will know where to point the
radar beam to study the atmosphere. The All Sky Camera consists of a Fish Eyed
Lens, Filter Wheel, Focus Mechanism and a CCD Camera. The different parts are
integrated into one under a Graphical User Interface and the whole instrument can be
completely controlled by software written in C++. No user is required to run the
instrument and the software makes it follow pre–written scripts and perform all other
required tasks. The instrument can also be used to take single exposures using the
software. The specialty of the instrument is its Focus Mechanism which allows it to
take pictures of all wavelengths.
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              The REU project for the summer was to write the software for the All
Sky Camera. The software was developed using Microsoft Visual Studio
Developer and the programs were written in C++. The software creates a
Graphical User Interface which integrates all the different components of
the instrument into one under a single menu. Therefore all the components
namely the CCD Camera, Filter Wheel and the Focus Mechanism can be
controlled from that menu. The software enables to open and initialize the
devices, set the parameters and make them do their specific tasks
automatically without any instruction from the user. The user can also set
the focus position, filter-wheel position and the exposure time using the
menu according to specific needs. Also the software has an additional
option of running scripts which gives the observers the option of running
the instrument automatically without the presence of any observer. The
software runs these prewritten scripts, collects the data and writes them to
memory of the computer. The software also enables the scientists to
specify a time when to start collecting data and when to stop. The pictures
taken are all saved as fits file. The files when saved besides giving the
image also have additional information about the date, time, focus
position, filter-wheel position and exposure time of the image taken. The
software also gives the user the option of resetting the binning of image
and hence changing the size of the image and the readout noise
accordingly. On closing the software it automatically closes all the devices
and no external command is required for that.
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      This All Sky Camera is replacing the earlier version at
Resolute. The specialty of this All Sky is it Focus
Mechanism which will enable it to focus for all
wavelengths. We therefore won’t have to compromise
with the range of wavelengths of which we are taking
pictures. The Focus Mechanism can be completely
controlled by software. Also the CCD Camera used is a
more sophisticated and improved version which will
result in much brighter and clearer pictures of the upper
atmosphere.
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       The Filter Wheel lets only a particular
wavelength or a range of wavelengths to pass
through it. It has six different slots which let
different wavelengths to pass through it. We can
select the slot using the software.

       The Focus Mechanism focuses the wavelength
and gives us an additional advantage of being
able to focus any wavelength. It is a lens which
can be moved up and down and the position can
be controlled using the software.

       The CCD Camera takes the picture. Its
temperature, binning, exposure time etc. are all
controlled by software. Its temperature is set at -
60 degrees Celsius

      The Fish Eyed Lens looks up at the sky and light
from all directions fall on it because of its shape.
Light passes through this lens to the filter wheel

       The pictures taken are saved in memory by the
software as fits files. Along with the pictures it
saves the information about the date, time,
exposure time, Filter- wheel slot and focus
position.


