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AUFGABENSTELLUNG: INTERPOLATION VON ¢
BEOBACHTUNGEN KONTINUIERLICHER PHANOMENE AREEHEEREHLLE
IM N-DIMENSIONALEN RAUM ¢
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PRINZIP: MONITORING JRDE st

¢
(&
Sampling
Hangt ab von: ‘l'
«  Komplexitit des beobachteten oo ’
Phdanomens, . ) -. . .
«  Menge und Verteilung der > Model Error - " .
Beobachtungen (in Zeit und Raum), . .
r . " . "o
«  Messgenauigkeit, | -
+  Eignung und Qualitat der jeweiligen : " . .
Modellierung oder Interpolation.
<€— Interpolation
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EMPIRISCHES VARIOGRAMM: PRINZIP JHDEHS&E?@E&%
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EMPIRISCHES VARIOGRAMM
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THEORETISCHES VARIOGRAMM o i

90
80 1
70t
60 |

50 |
v(d,t) 40|
30 |

20 ¢
10}

22.11.2016 Absolventenforum 2016 7



JADEHOCHSCHULE
Wilhelmshaven Oldenburg Elsfleth

KOVARIANZFUNKTION

Absolventenforum 2016

22.11.2016



C

COVARIANCE FUNCTION TYPES J“DEHOCHSSHULE
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Gaussian—
! Spherical—

Exponential—
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SYNTHETISCHES MODELL
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SIMULATION: MONITORING JRDE st
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Gerived Model \ G\enomenon/ \

« Resolution (spatial/temporal) Reference Model
« Accuracy/Variance Map -
« Format (synthe_'u; or real)
« Provision . Detgrm|n|st|c (Physical)
« Visualisation . Sﬁatlonary Process
Model * Dimensionality
Error » Dynamism (spatial/temporal)

* Trends/Patterns

\_ %

Ve
-

Sampling \

Interpolation

* Model « Density

* Parameters « Distribution

« Computational Complexity « Accuracy

« Update  Actuality/Delay

. J . J
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MONITORING: SIMULATIONSFRAMEWORK A s ®
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VARIANTEN / PARAMETER

* Methoden-Varianten (a, b, ¢)

» Parameter-Bereiche [x, y]

« Automatisierte Simulationslaufe

Zielsetzungen:

* Erfolgreiche Varianten ermitteln
« Ermitteln von Gesetzmaligkeiten

(z.B. Sampling)
o Effektivitat und Effizienz

22.11.2016

Dataset / Process

Property

Methodological Variation

[White Noise Field

Statistical Properties (Mean, Deviation, Skewness, ...}

Resolution (spatial /temporal)

L |Gradual Variation

Random Field Variogram

Variogram Type (spherical, exponential, gaussian)

Variogram Parameters (Sill, Range, ...)

Anisotropy consideration

[Filter

Multi-Dimensional Weighted Moving Average

Max. Range for Consideration of Sill Fraction [e.g. 0,93)

Parallelization

Continuous Random Field

Bounds

Statistical Properties

[Sampling

Density (spatial/temporal)

Distribution (random, contr. random, grid, stratified, adaptive)

Multi-Dim Pointset

Representativity

Compressability

[Empirical Variogram Generation

JTransfer Rules”

[Anisotropy Consideration

Dimensions

Empirical Variogram

Mumber of Points

Distribution of Points

[Empirival Variogram Aggregation

Aggr. Approach (K-D, Cluster, ...}

[Aggr. Parameters (k-d-parameters)

[Abort Criterion

Split Dimension Selection

Split Position Selection

lAggregated Empirical Variogram

Statistical Properties of Aggregates

Mumber of Aggregated Points

Distribution of Aggregated Points

Variogram Fitting

Variogram Type Determination

Weighted Least Squares, ..

Gauss-Newton

[Theoretical Variogram

Variogram Parameters (Sill, Range, ...}

Representativity (regional, global}

[Kriging

Continuous Variogram Adjustment (local Variogram)

Seguential Merging of Sub-Models

Derived Continuous Field

Resolution (spatial /temporal)

Value/Variance Map

[Error Assessment

RMSE

Deviation Map

Error Pattern Detection

Model Error

[Absolute RMSE

Error Patterns
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NACHSTE SCHRITTE g
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Weitere Anpassungen des Simulationstrameworks
Journal-Beitrag, Dissertation

Einsatz des Frameworks in kiinftigen Forschungsprojekten
Weiterentwicklung fur den Einsatz in der Lehre

Ggf. Veroffentlichung als OpenSource-Projekt
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Vielen Dank
flr die
Aufmerksamkeit!
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