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Disertacijos rengimo planas
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Einamieji studijų metai (III: 2021/2022).

Disertacijos rengimo planas
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Publikacijos
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Mokslinių tyrimų ir disertacijos rengimo etapai
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Disertacijos uždaviniai

Tyrimo objektas: Fraktalinis vektorinis Brauno laukas
Tikslas: Skirtų daugiamačiams duomenims ir jų sąsajoms vertinti,
generuoti, prognozuoti, taikyti, algoritmų kūrimas, remiantis Fraktalinio
vektorinio Brauno lauko modeliu, kai yra stebėjimų trūkumas.
Uždaviniai:

1 Sukurti FVBL’o modelį;
2 Sudaryti FVBL’o realizacijų generavimo algoritmą;
3 Sudaryti FVBL’o vertinimo algoritmą taikant didžiausio tikėtinumo

metodą (DT) ir palyginti jį su variogramos (V) metodu;
4 Sudaryti metodą daugiamačių duomenų ekstrepoliavimui taikant

FVBL’o modelį;
5 Pritaikyti sukurtą metodą praktiniams uždaviniams.
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Choleckio metodas
Examples of fractional Brownian field surfaces were generated by applying
the FBvf simulation method and choosing different values of the Hurst
parameter, e.g. H = 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, or 0.9, as
depicted in Pav 1.

pav. 1: Surfaces of FBvf and their dependence on the Hurst parameter.

This illustrates the dependence of the fractional Brownian field on the
Hurst parameter. If H > 0.5, it is characterised by short-term memory and
negative autocorrelation, which indicate that the surface is distorted and
difficult to predict. Otherwise, if H < 0.5 it exhibits long-term memory,
positive correlation, and smooth, more predictable surface and data. Note
that for H = 0.5, the process coincides with that of Brownian motion.
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Fraktalinis vektorinis Brauno laukas

Definition
An FBvf with a Hurst parameter, H ∈ [0, 1], is a spatial process based on
the Gaussian distribution and distances between the points of observation,
.

Z = (z1, z2, ..., zK), zi = z(xi), 1 6 i, j 6 K, A = [Ai,j ]Ki,j=1 and
calculated between X as a set of vector pairs:

A = ((xi − xj) · (xi − xj))H . (1)

Now, consider the column vector of ones, 1i = 1,
a = ((xi − x0) · (xi − x0))H :

F = 1a> + a1> −A (2)
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FvBl generavimas

In this work, we aim to indicate the importance and benefits of distance
matrix A. Hence, we present expressions of recursive algorithm. To obtain
values Z1 and Z2 the algorithm starts with indicated x1 and x2 .

Z1 = βchol · ζ1 · 20.5−H · ((x1 − x2)T · (x1 − x2))
H
2 ,

Z2 = Z1 · (1− 22H−1) + βchol · ζ2 ·
√

1− (20.5−H − 2H−0.5)2

·21−2H · ((x1 − x2)T · (x1 − x2))
H
2 .

Generalized expression of the recursive algorithm is the following and
properties of kernel matrix:

Zi = ẑA(xi) + βchol · ζi · βA(xi). (3)
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Krigingas

Suppose that the set of FBvf values Z = (z1, z2, ..., zK), zi ∈ Rm, m > 1
is measured at the mutually distinctive points X = (x1, x2, ..., xK),
xi ∈ Rd, d > 1, 1 6 i 6 K, b = ((xi − x) · (xi − x))H . Then, predictions
via kriging are obtained:

ẑF (x) = Z> · F−1 · (f + 1 · 1− 1> · F−1 · f
1> · F−1 · 1

), (4)

ẑA(x) = Z> ·A−1 · (b+ 1 · 1− 1> ·A−1 · b
1> ·A−1 · 1

), (5)
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Interpoliacija

Process of predicting values at unknown locations using values at
known location;

Transforms measurements of a continuous phenomenon into
continuous surface;

Interpolation predicts within region; Extrapolation predicts outside
region;

12 / 18



Interpoliacija

lentelė 1: Summary statistics of the results of extrapolation.
Cd Cu Pb Zn Elevation

RMSEF K 4.14 20.23 134.13 399.260 1.47
RMSESE 4.21 22.88 142.10 416.56 1.63
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LUCAS

The LUCAS Topsoil Survey of
the European Union;

1 site/200km2 sampling density;

Kriging was used to map;

SAGA GIS.
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Comprehensive R Archive Network (CRAN)

In principle, packages must pass
R CMD check without warnings
or significant notes to be
admitted to the main CRAN
package area.
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Comprehensive R Archive Network (CRAN)
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Ačiū!
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