PESO - The Python Based Control System of Ondfejov 2m Telescope

Introduction

At the end of 2003 a new CCD camera system for
Ondfejov coudé spectrograph was bought. It was the
LN2-cooled VersArray 2048B with EEV 2kx2k thinned
chip from Roper Scientific (former Princeton
Instruments).  Unfortunately the provided data
acquisition SW is not suitable for astronomical purposes
(targeted rather to laboratory spectroscopy) and,
moreover, it is available for MS Windows only. As we
needed to incorporate the detector in a complex structure
of several Linux based computers, which is called by the
control system of another CCD camera as well, we
decided the write the whole new data acquisition
program from the scratch. After short evaluation of
requirements we have decided to use Python. Now we
see that this decision was very clever and the system was
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Abstract

Python has been gaining a good reputation and respectability in many areas of software development. We have chosen Python after getting the new CCD detector for coudé spectrograph of Ondfejov observatory 2m telescope. The VersArray detector from Roper Scientific came only with the close source
library PVCAM of low-level camera control functions for Linux, so we had to write the whole astronomical data acquisition system from the scratch and integrate it with the current spectrograph and telescope control systems. The final result of our effort, PESO (Python Exposure System for Ondfejov) is a
highly comfortable GUI based environment allowing the observer to change the spectrograph configuration, chose the detector acquisition mode, selecting the exposure parameters and monitoring the exposure progress. All the relevant information from control computers is written into FITS header by the
PyFITS module and the acquired CCD frame is immediately displayed in SAO DS9 window using the XPA calls. The GTK based front end design was drawn in the Glade visual development tool, giving the shape and position of all widgets in single XML file, which is used in Python by simple call of PyGlade
module. We describe our experience with design and implementation of PESO, stressing the easiness of quick change of GUI together with the capability of separated testing of every module using the Python debugger IPython.

PESO description

The PESO consists of four main tags containing widgets for controlling main areas of CCD acquisition process. The systems
requires the observer to do the things in a logical and chronological manner and complains if something important was left out
(e.g. observation of a star requires first its name to be given as well as names of observers). On the other hand, PESO works with
a number of reasonably predefined values (either built-in or read from configuration files and observing recipes) and can be
extended easily. PESO is a Python script that spawns several threads running in parallel. It reconfigures the widgets on-line
according to current state of the exposure (e.g. disables certain buttons, creates logs, history etc...). Thus it allows to turn the
grating or filters while changing the CCD parameters or allows to display previous exposures while integrating another and at
same time it shows the progress bar together with current frequency of photon counts from exposure meter. When the created
FITS file (using PyFITS) is ready it is sent for display in DS9 through XPA interface.

L PESO | T A SAOImage ds9 Jopx

Exposure tab

It is the main window. From here the exposure is started and its
progress monitored (sub-tab Execution) or the all previous frames
may be displayed together with most important header items
(sub-tab History).

The type of exposure (flat, zero, comp, dark, target) is selected
here, if it is the target the name of object is requested or a list of all
objects exposed in current session is shown. At the same time their
last exposure time or count value is preset. If calibration (flat,
comp) its recommended exposure time is preset according to the
spectrograph setup. Every exposure may be repeated several
times.

The stellar exposure may be finished either after elapsing given
time or after accumulating given number of counts from exposure
meter (option button [sec]/[Mcounts]). The FITS name is auto-
incremented according to strict scheme (first two letters represent
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The GUI development The calling of PVCAM functions Timing loops Debugging
One of the most time consuming task is the GUI design. We The detector control is done by calling internal functions In PESO there run several threads all the time (including gtk The IPython debugger is a module spawning just another
have done it in extremely easy and quick way using the hidden in PVCAM library from their C wrappers. The C event threads) and some are spawned upon request of particular thread attached to the terminal window from which a
GTK library together with Glade-2 development wrapper is C function returning pointer to Python object function (e.g. timer of exposure integration, spectrograph running process maybe be interactively controlled. The
environment. All widgets are simply prepared by their and accepting parameters in a special structure. Such a setting control - including checking individual timeouts for functions may be called with custom parameters, the
visual placing and changing their properties and the final library of C functions is then recognized as Python every device). To allow this complex behaviour the threading values of variables may be examined, the properties of GUI
GUI is written in single XML file PESO.glade. This file is module. All PVCAM functions are finally called as module must be used and if some changes in widgets are widgets changed etc. Very comfortable !
used by Python gtk.glade module to create the objects from functions of this module objects - even interactively from needed, the gtk.threads_enter must be called on entry and
all widgets. Thus the GUI is built after PESO startup in debugger window. gtk.threads_leave atter leaving this function.
memory. The change of widget objects properties is done
interactively and the current status of widgets can be
detected by the calls of this module as well.
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