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The covering radius of the sampling design is a key factor in L error bounds for
function approximation (1 ≤ q ≤ ∞); see for instance [2, Prop. 3.2], [9, Chap.11]. Constructions of designs with small covering radii have received a lot of attention, in particular those
forming regular patterns such as lattices [1]. Incremental constructions, although of major
practical interest, have received less attention. There exist bounds on the covering radius
(also called dispersion) for low discrepancy sequences used in Quasi-Monte Carlo methods [3,
Chap.6], but they are extremely pessimistic and the performances of these constructions are
rather deceiving.
Several incremental constructions will be presented in the talk, based on minimization of a
relaxed version of the covering radius [6], on minimization of a Maximum-Mean-Discrepancy
by kernel herding [7, 5], on greedy maximization of an integrated covering measure that denes
a submodular set function [4], or on geometrical considerations leading to the greedy-packing
algorithm and its boundary-phobic variants. In the later case, performance guarantees can
be provided [8].

Abstract:

q

This work is partly supported by the ANR project INDEX (INcremental Design of EXperiments), nb. ANR18-CE91-0007.

References
[1] J.H. Conway and N.J.A. Sloane. Sphere Packings, Lattices and Groups. Springer, New York, 1999. [3rd ed.].
[2] F.J. Narcowich, J.D. Ward, and H. Wendland. Sobolev bounds on functions with scattered zeros, with
applications to radial basis function surface tting. Mathematics of Computation, 74(250):743763, 2005.
[3] H. Niederreiter. Random Number Generation and Quasi-Monte Carlo Methods. SIAM, Philadelphia, 1992.
[4] A. Nogales Gómez, L. Pronzato, and M.-J. Rendas. Incremental space-lling design based on coverings and
spacings: improving upon low discrepancy sequences. Journal of Statistical Theory and Practice, 2021. (to
appear, hal-02987983, arXiv:2106.05833).
[5] L. Pronzato. Performance analysis of greedy algorithms for minimising a maximum mean discrepancy. 2021.
hal-03114891, arXiv:2101.07564.
[6] L. Pronzato and A.A. Zhigljavsky. Measures minimizing regularized dispersion. Journal of Scientic Computing, 78(3):15501570, 2019.
[7] L. Pronzato and A.A. Zhigljavsky.

Bayesian quadrature, energy minimization and space-lling design.

SIAM/ASA J. Uncertainty Quantication, 8(3):9591011, 2020.

[8] L. Pronzato and A.A. Zhigljavsky. Quasi-uniform designs with asymptotically optimal and near-optimal
uniformity constant. 2021. hal-03494864, arXiv:2112.10401.
[9] H. Wendland. Scattered Data Approximation. Cambridge University Press, 2005.

