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Sparse Grids (SG) 1n a Nutshell TUT

Efficient representation, interpolation and Adaptive refinement used for high accuracy
quadrature of high-dimensional functions by fitting to the underlying data
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General Sparse Grids Toolbox developed
at the Chair of Scientific Computing, Munich
(C++ with wrappers for Python, Java, Matlab)
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http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.92.9392&rep=rep1&type=pdf
http://sgpp.sparsegrids.org/
http://sgpp.sparsegrids.org/

Results & Work 1n Progress (WiP) TUT
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» Applications of sparse grid-based interpolation and regression - WiP

+ Multidimensional SG interpolation for e
trajectory clustering .

+ Time series prediction using regression ol
(on a method by Bohn, Gribel et al.)
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https://dl.acm.org/citation.cfm?id=2016640
http://wissrech.ins.uni-bonn.de/research/pub/bohn/timeseriesanalysis_INS_preprint.pdf
http://garcke.ins.uni-bonn.de/research/pub/timeseries.pdf

Results & Work 1n Progress (Wi1P) — cont. TUT

> Applications of sparse grid density estimation (SGDE) - WiP
+ SGDE techniques for clustering-based stochastic collocation:

> adapt method from literature to parallel SG treatment

> apply several approaches to use the cheaply computed SGDE for clustering
> handle uncertainty in the data (e.g. representative clustering)
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> Other applications of efficient adaptive sparse grids — more to come

+ Uncertainty quantification for fluid structure interaction problems:

Farcas IG., Sarbu P.C., Bungartz HJ., Neckel T., Uekermann B. (2018) Multilevel Adaptive Stochastic Collocation with

Dimensionality Reduction. In: Garcke J., Pfliger D., Webster C., Zhang G. (eds) Sparse Grids and Applications - Miami 2016.
Lecture Notes in Computational Science and Engineering, vol 123. Springer, Cham
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Future work

+ SGDE in UQ problems with unknown or highly coupled distributions

TUTI

+ Large scale runs with the optimized regression/classification kernel for different applications

+ Scalable batch learner for SGDE with MPI parallelization

+ Scalable recommender system using SGDE clustering

> renewing legacy code

> Implementing new and efficient parallel algorithms
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(b) improved clustering

+ Expanding SG++: new clustering module, new HPC python module for rapid prototyping
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