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Introduction: In this paper, a new astronomical
observatory designed to study meteors and artificial
satellites is described. This multipurpose robotic ob-
servatory (hereinafter, Robotic Observatory) is consti-
tuted by a small autonomous observatory, a telescope
and an all sky camera (both interchangeable), a mete-
orological station and a computer. The observatory is
formed by a metal box of square section of 1.2 meters
and 1.3 meters high, with a tilted roof divided into two
equal parts, which can open and close the roof com-
pletely so that all-sky images can be taken. The open-
ing/closing control of the observatory and the activa-
tion of the telescope and camera all sky to capture im-
ages is regulated through the PC and the meteorologi-
cal station, which incorporates a Sky Quality Meter
(sky brightness), an Anemometer (wind speed) and a
Hygrometer (relative humidity). All instruments that
are part of this observatory have been programmed
through the control computerso that autonomous cap-
tures of meteor images and their spectra are made eve-
ry night and can be stored on the hard drives [1].

Instrumentation and methods: The Robotic Ob-
servatory 1 (in this paper two versions of the observa-
tory are presented) is configured to accept a double
configuration. In the first case (Figure 1) a 127 mm
aperture f/63 refracting telescope and an Atik 314 L+
CCD are available. With this system, it is possible to
obtain images of meteors and satellite objects.

Figure 1. Robotic Observatory 1,with refracting tele-
scope.

When integrating a wide-field camera or all-sly
camera with a CCD, the configuration of the robotic

observatory does not change. The image capture mode
is the same, and only the integration times vary de-
pending on the object to be captured.

The Robotic Observatory 2 (Figure 2) is equipped
with a Nikon 50 mm /1.2 lens providing a 15° field of
view together with the Atik 11000 CCD camera.

Figure 2. Robotic Observatory 2,with all-sky camera.

The optical systems integrated in the robotic obser-
vatory provide two equal observatories for capturing
meteoroids asthey enter the Earth's atmosphere and for
tracking and monitoring artificial satellites.

Very short image integration times (1 second or
less) are needed to image low-orbit objects, but for
satellite objects in medium or geostationary orbit the
times can be several seconds, as well as for imaging
meteoroids. To analyze the images captured, Max-
ImDL™ software is available [3].

This type of observatory integrates all its systems
under the Ascom protocol and has a weather station to
monitor the state of the sky in order to open or close in
the event of adverse weather. Due to its small size, the
Robotic Observatory can be easily deployed to differ-
ent geographic locations. Therefore, a network of sev-
eral units can be harmonized, allowing efficient orbit
calculation by triangulation of the objects whose imag-
es are taken [4].

Observations. The different possible optical con-
figurations allow for conducting all-sky surveillance
campaigns (meteors and artificial satellites), or to cap-
ture specific satellite objects whose orbit is known.

With Robotic Observatory 1, images of satellite ob-
jects were obtained with an integration time ranging
from 1 to 5 seconds (Figure 3). With Robotic Observa-
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tory 2, the images are wide-field and, in addition to
capturing satellite objects of artificial origin, they have
a large capacity to capture meteoroids and fireballs.

Figure 4. Fireball captured by the observatory's wide-
field camera 2.

Conclusions: The Robotic Observatory described
in this paperhasdifferent and complementary optics to
detect near-Earth satellite objects. It is a multipurpose
system because it can capture images of very different
objects, both naturaland man-made. These observato-
ries can work simultaneously at the same location or
create a network to improve the orbital calculation of
image-captured objects.

Their small size allows them to be moved and relo-
cated, which helps to plan observation campaigns in
different locations.
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