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In this paper we report on the new algorithms that we have designed to identify asteroids, i.e., to find out when two independently discovered asteroids are in fact the same physical object. Such algorithms can be classified into two types. The first class is based upon the comparison of the orbital elements as computed by best squares fit to the observations, taking into account the uncertainty of the solution as represented by the covariance matrix. The other one is based upon the comparison of the predicted observations from one orbit and the actual observations forming the other discovery, taking into account the uncertainty of both the prediction and the observations. These two formulas are actually only a step in a complex procedure, which begins by the construction of a large catalog with the orbits of all the asteroids for which an orbit can be computed in the least squares sense; we are currently maintaining a catalog with more than one hundred thousand orbits. This in turn requires to maintain quality control over more than four million observations. The overall strategy to perform such a complex task in a computationally efficient way and with an extremely low rate of failure will be discussed. The results achieved by means of of the application of this procedure amounts to more than 6,000 identifications we have found so far and which have been published by the Minor Planet Center.
