Use of Functional Geostatistics for
the diagraphies analysis

N. Desassis




e It is currently more difficult for the coal companies
e They try to optimize the use of the available information

e How to use the diagraphies (logs) to estimate quality
variables ?

/4

Gecvariances



A Content

e Part | : Gregory Crinum study

v' The data
v k-mean classification
v Results

e Part |l : Functional geostatics

v' Method
v' A toy example
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e BMA data set : 6857 points
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B Gregory Crinum data set

e BMA data set : 6857 points
e 558 points with coal quality
e 1848 points with diagraphies
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BMA data set : 6857 points
558 points with coal quality

256 points with both
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) ) ) e 11 variables

. e focus on one coal seam
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e 11 variables
. e focus on one coal seam
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A 256 Gamma Ray curves

. e Restriction to the interesting
7 coal seam
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A 256 Gamma Ray curves
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e Restriction to the interesting
coal seam

Portion of the coal seam

e (Classification with k-means
algorithm on the curve values
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A k-means

e Input : k the number of clusters

e Initialisation : create randomly k groups of curves
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A k-means

e Input : k the number of clusters
e Initialisation : create randomly k groups of curves
e lterate :

v Compute the k means of the curves (by group)

v’ Reassign each curve to the group with the closest average
curve
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B lllustration




A [nitialisation




B Center of each cluster




B Reassignment




B Center of each cluster




B Reasignment




T
50 100 150 200 250
GAMMA RAY

T
0

weas [2o3au) o uon o

Gecvaria



Results with 4 clusters

Portion of the coal seam
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Portion of the coal seam
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Functional geostatistics




A Why and how ?

e Why do we need to develop specific methods

v Non-stationarities
v’ Strong anisotropies
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A Why and how ?

e Why do we need to develop specific methods
v Non-stationarities
v’ Strong anisotropies
e Steps of the functional geostatistics (Nerini et al., 2009)
v Interpolation (Linear, B-Splines, ...)
v' Polynomial interpolation (Chebychev, Legendre, ...)
v' Variography of the coefficients (Coregionalisation)
v Cokriging of the coefficients
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A Why and how ?

e Why do we need to develop specific methods
v Non-stationarities
v’ Strong anisotropies
e Steps of the functional geostatistics (Nerini et al., 2009)
v Interpolation (Linear, B-Splines, ...)
v' Polynomial interpolation (Chebychev, Legendre, ...)
v' Variography of the coefficients (Coregionalisation)
v Cokriging of the coefficients
v' Evaluation of the curves
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e A fictive deposit with 2 layers
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e Regularisation
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A A toy example
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B Cokriging
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B Cokriging
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‘ COkrlglng
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B Conclusions

A promising methodology

Next step : apply to the coal data

Extension to the simulations (facies simulations ?)
Several issues :

v" Number and types of polynoms
v Multivariate model and high dimension
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Thank for your attention.

Nerini, Monestiez and Manté (2009) Journal of Multivariate
Analysis Cokriging for spatial functional data
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