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Abstract

Asteroids@home (http://asteroidsathome.net) is a volunteer-computing project that uses an open-source BOINC (Berkeley Open
Infrastructure for Network Computing) software to distribute tasks to volunteers, who provide their computing resources. The project was
created at the Astronomical Institute, Charles University in Prague, in cooperation with the Czech National Team. The scientific aim of the
project is to solve a time-consuming inverse problem of shape reconstruction of asteroids from sparse-in-time photometry. The time-
demanding nature of the problem comes from the fact that with sparse-in-time photometry the rotation period of an asteroid is not apriori
known and a huge parameter space must be densely scanned for the best solution. The nature of the problem makes it an ideal task to be
solved by distributed computing - the period parameter space can be divided into small bins that can be scanned separately and then
joined together to give the globally best solution. In the framework of the the project, we process asteroid photometric data from surveys
together with asteroid lightcurves and we derive asteroid shapes and spin states. The algorithm is based on the lightcurve inversion
method developed by Kaasalainen et al. (2001, Icarus 153, 37). The enormous potential of distributed computing will enable us to
effectively process also the data from future surveys (Large Synoptic Survey Telescope, Gaia mission). We also plan to process data of a
synthetic asteroid population to reveal biases of the method.

Why distributed computing?

With huge amount of photometric data coming from big all-sky surveys as well as from backyard astronomers, the lightcurve inversion
becomes a computationaly demanding process. In the future, we can expect even more data from surveys that are either already
operating (Pan-STARRS) or under construction (Gaia, LSST). Moreover, data from surveys are often sparse in time, which means that the
rotation period — the basic physical parameter — cannot be estimated from the data easily. Contrary to classical lightcurves where the
period is "visible" in the data, a wide interval of all possible periods has to be scanned densely when analysing sparse data. This fact
enormously enlarges the computational time and the only practical way to efficiently handle photometry of hundreds of thousands of
asteroids is to use distributed computing. Moreover, the problem is ideal for parallelization — the period interval can be divided into
smaller parts that are searched separately and then the results are joined together.
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