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Tensor train (TT) format has been recently proposed in [6] as a new method of data-
sparse representation of the high-dimensional data (d–tensors, i.e. arrays with d indices)
based on separation of variables. TT format has the advances of both canonical and
Tucker formats: the number of parameters does not grow exponentially with dimension,
decomposition/approximation problem is stable and can be computed by methods based
on SVD.

To break the curse of dimensionality for high-dimensional data it is necessary to pro-
pose the approximation methods that do not require all elements of initial tensor. For
matrices such an algorithm are well known and used, for example in mosaic/H–matrices
formats [8]. They interpolate the given matrix on the positions of several columns and
rows and then check the approximation accuracy over the random set of elements. The
choice of the proper positions for the interpolation depends on the distribution of matrix
elements and is very important. In [1] it is shown that a good positions can be selected
using the maximum-volume principle, in [2] properties of maximum-volume and closely
related dominating submatrices are studied in more details. For three-dimensional ten-
sors cross interpolation algorithms in Tucker format (it is algebraically equivalent to the
TT for d = 3) are proposed in [5] and also are based on maximum volume principle.

For arbitrary dimension the interpolation method for the TT format is proposed in [7].
However, recent research show that sometimes the convergence is not satisfactory even
for data with “good” structure. To improve this, we propose to combine the maximum-
volume interpolation idea with the DMRG approximation scheme that is very popular
among the quantum chemistry community. We will apply the resulted algorithm for the
fast compression of high-dimensional data and high-scale data using the quantization
idea proposed in [4, 3].

This is joint work with Ivan Oseledets, supported by RFBR/DFG grant 09-01-91332
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