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In the recent past, several different methods have been pub-
lished to determine similarities of crystal structures based
on the atomic or even molecular positions. These methods
can be divided into two basic groups - methods that use
so called fingerprints of the crystal structure [1], [2] and
methods that directly compare atomic positions [3], [4]. In
the first case, an appropriate fingerprint that reflects arrange-
ment of atoms, for example pair distribution function, has
to selected. Subsequently, the similarity between two struc-
tures is determined by the comparison of their fingerprints.
In the second case, it is necessary to find a transformation
between the compared structures, then to overlap them and
to compare the deviations of the atomic positions. Finding
this transformation between two crystal structures is the
most difficult task but the great advantage of these methods.
The Crystal CMP’s [5] method is based, similarly to the xPac
[6] and COMPACK [7] methods, on the comparison of a rep-
resentative molecular cluster where one type of molecule,
usually the largest one, is included. During the comparison,
the molecular clusters of the individual crystal structures are
overlapped and the similarity is calculated as the sum of av-
erage deviation of the centers of the overlapping molecules
with the average angle between them. Program uses either
semi-automatic mode for the comparison, where user has
to define a small fragment of the central molecule that will
be used for finding the transformation between molecular
clusters, or the automatic mode, where the program finds
this fragment itself. When the small fragment of the cen-
tral molecule is known, the comparison can be calculated.
After the development of the automatic method, the pro-
gram was used to compare molecular packing of identical
molecules in the whole CSD. First of all, the python script
using CSD Python API [8] was used for finding series of
crystal structures containing identical molecule in the unit
cell. After that, CrystalCMP automatically compared the
molecular packing in every series.
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