GeoScene3D - Interpolation

Basic Interpolation and Geostatistics

Interpolation in GeoScene3D



GeoScene3D - Interpolation

Agenda

 Interpolation defined

» General workflow in GeoScene3D

 |Interpolation methods: Nearest-Neighbour (NN)

» Interpolation methods: Inverse Distance Weighted (IDW)
* Interpolation methods: Kriging

* Summing up
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GeoScene3D - Interpolation

Interpolation
* A method of constructing new data points within the range of
a discrete set of known data points. *
* Interpolation is an estimation of values within known values
from a sequence of values (surrounding known values)
* Irregular datapoints are interpolated to a regular grid
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Known Data
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We have our data

We have our empty grid

We estimate values in each node
Using an interpolation method
Whithin have a search range

Which we use to define the data
to use in the interpolation.

And calculate an estimate
In the cell node!
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GeoScene3D - Interpolation

Agenda

 Interpolation defined

» General workflow in GeoScene3D

» Interpolation methods: Nearest-Neighbour (NN)

* Interpolation methods: Inverse Distance Weightning
* Interpolation methods: Kriging

e Summing up
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1. Choose you data for interpolation

[ 2D Grids
[ 3D Grids
E5 Points

...... i DataValues |mm

% Layers

= Data

= Lights

West
East
South
Camera 2

& Object Properties... ("DataValues")

4

he

Show Profile Window

Associated Objects Color...

Start Edit Session Ctri+Al+E
Stop Edit Session

Disable Object (unload data)
Refresh Data In Object

Intt&golate...

Activate Blanking

( Interpclation Wizard

Algorithm

Source Data

Variogram

Settings

Search

Grid Geometry

Destination

Finish

2. Choose interpolation algorithm

Algorithm

Select the interpolation algorithm. 20 algorithms produce 20 grids whereas 30
algorithms produce 30D Grids.

% 2D Algorithms. Produces 2D grid file and Surface object.

i) Inverse Distance Weighting
(71 Mearest Meighbaor

@ Kriging (¢SLJ8)
3D Algorithms. Produces 3D grid file and 3D Grid object.

i) Inverse Distance Weighting
(") Nearest Meighbor
(7 Kriging (GSLIB)
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3: Select and inspect data...

Source Data Window

Value Type: Value Name:

Point Elevation Elevation

Color Value (none)

Scale % (none) SI}UrCE Dﬂtﬂ

Scale ¥ {none) Press the "Get Data”™ button to collect the data values from the source that
-

Scale Z (none) you want to interpolate
E Scattered Data Source:

Grid Geometry

Select value to interpolate

Destination Mumber of data: 168

Point Data Info: ValueMaode ation;ValueName =Elevation

Export to CSV file

1 ID:E;¥:iZ:Value
2 0;1056275.29052734;1958875;117.177917480469; 117.177917480469
3 1:1056430.60717773:1958875;117.177817480469:117.177917480469
4 2;1057057.84716797;1958875;111.042945861816;111.042945861816
5 3:1057362.50671327;1958875;109.615856115723;109. 215956115723
ec a a a IS ICS 6 4;1057726.90332031;1958875;126.31901550293;126. 31901550293
7 5:1058294.40649414;1958875;107.361861364746:107. 361961364746
& 7:1059100.85791016;1958875;104.907974243164;104.907974243164
Frequency | Scatter 9 8:1059710.17675781;1958875;106.134871618652:106.134971612652
10 9;1060415.07568359;1958875;119. 631896972656;119. 631896972656
Count: 168 11 1071060833.23535156;1958875:114.7239227294927114.723922729492
Sum; 20800,3073452515 12 15.9509124755865115. 950912475586
Min: 101.724136352539 .
Mo 137, 75862121582 181,700 X 13 26.206693920698.-126.206693920896
Mean: 123.811356816973 5161 500 a3 . 14 26.206893920898;126.206893920898
Standard Deviation: 5.8013735832015 5161500 - » 15 $121.37931060791;121. 37931060781
Sample Variance: 33.6559354518652 it " . o ] 16 15;1058137. 17255156,1955625 127.931037902832;127. 931u37902£34
R 6161300 LR
MinX -MaxX: 1056150.0 - 1061650.0 1o 200 L i - 17 16;1058938.2199707;1958625;128. 275863647461; 128, 275863647461
Mint -Maxt: 1854665.7 - 1958754.3 181,100 - 2 5 17;1059603.14160156;1958625;124.482757568359;124.482757562359
MinZ -MaxZ: 101.7 - 137.8 B
5181 000 - » & 19 1871060001.046275:1958625:103. 448200334473;103. 448280334473
5180 500 . bt - 20 18;1060461.78027344;1958625;126. 275863647461;128. 275863647461
e o fe e 2 - 21 2071060765.44482422;1958625;:129. 6551666259777129. 655166625977
":::x b %3 22 21;1056407.75622559;1958375;126.551719665527;126. 551719665527
o160 500 §:g 6; 23 22:1057363.43493652;1958375:124. 8275909423837124. 827590942383
6160 400 £ F 24 23;1058374.51513672;1958375;123. 103446960449;123. 103446960443
616030 “s «:% 25 2471059136.28808594;1958375:129. 6551666259777129. 655166625977
5160 200 :; 2 B . .. cne rnenrosarmanroans ansesacaEarenTme e asasaran
6.160.100- 12 »
8160000 1
8:153.800- o 10 »
8153 800- “an 9
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X
_—————————————————
RS I0 G R % W S W TS W S 0 A5 M N m 5 WS 95w




OGEOSceneBD GeoScene3D - Interpolation

...by 1eGIS

4: Specify settings for the algorithm selected...

tion Wizard (Bund_Sand

Algorithm Algorithm

Select the interpolation algorithm. 20 algorithms produce 20 grids whereas 30
algorithms produce 3D Grids.

Source Data

Settings
Search “ 2D Algorithms. Produces 2D grid file and Surface object.
Grid Geometry (@ Inverse Distance Weighting
Destination (7 Mearest MNeighbar
Finish (7 Kriging (G5LIB)

3D Algorithms. Produces 3D grid file and 3D Grid object.
(7 Inverse Distance Weighting
(7 Mearest Neighbar
() Kriging (GSLIB)




GeoScene3D - Interpolation

5: Define Search Range...

The search options defines what data peints to consider in the interpolation.
2D algorithms searc in XY only whereas 3D algarithms also search in the Z
(vertical) direction.

Search Ellipsis Search Ellipsis Angle
: 50000,00 [fg] Angle 1: 0,00 A

: 50000,00 [%g angle 2: 0,00 A
- Angle 3: 0,00

O 00O OO0 OO OO0 O
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Grid Geometry and Data Extent

Algorithm Grid Geometry
Spedfy the size and geometry of the resulting output arid. 2D grids must have YMax .. @@ @
SITEEL S identical node spacing in XY. : , , i
Variogram
Settings Grid Extent {corner node coordinates)
Search X Min:  1055400.00 X Max: 1062300.00 [ adjust | 2
Grid Geometry — o
— ¥ Min: 195430000 ¥ Max: 1959800.00 Data Extent =
Destination =
Firich ZMin: [0.00 4] zmax:[s5.00 |Z||| [ 5cene Extent | O
Mode Spacing Mode Count Grid Info
x: 10000 [B]] x [ty  width (x): 6900.00
S Height (¥): 5500.00 Ymni i
. . mn & - -
v: w000 (B v se o ? : : : :
z: |[s.00 & | = |2 |fZ|| MNodes: 3320 ) X node spacing
— — Xmln Xmax

Grid columns

| <gak || mext> || cance

Define Resulting Grid
* How detailed features do you wish (or are able) to resolve ?

 WARNING: Small grid cells potentially leads to very large grids !
Be conservative!
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Destination

Interpolation Wizard

Algorithm Destination

= Data The interpolation creates a grid file that is saved to disk, This file is then
ource La automatically added to the scene using the dataset name and object name

Variogram spedfied here,

Settings (@ Mew Surface Object
Search

Grid Filename(*.grd): . 0
Grid Geometry D:{Thailand\InterpolationGridsTopSand. ard Save In a p rOJ S Ct fo I d er

Destination Surface Object Mame: Grid Dataset Name: Be cons | Ste nt |

TopSand TopSand_Grid . . .
Avoid clutter in your project structure !

Finish
Ohject Group Mode (optional):
Surfaces

(7 Replace Existing Surface Object

TopSand

< Back ” Mext = l’ Cancel




GeoScene3D General Presentation

Agenda

 Interpolation defined

* General workflow in GeoScene3D

 |Interpolation methods: Nearest-Neighbour (NN)

* Interpolation methods: Inverse Distance Weightning
* Interpolation methods: Kriging

e Summing up
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Nearest Neighbour

Description ¥ % e
At each grid point a value is assigned the value Gddnods—s| 7 Sy
of the nearest data point within the search f _\

radius. L TR [ e
\ */
° \\_ ¢ VAR .o
Parameters e X N _|°*
* None ° °*°\_Daapoint ° °
Advantages

* Simple and fast
* Keeps high and low extreme values in the
interpolated surfaces.

Disadvantages
* Maybe to simple ©
e Results in high frequency “noisy” surface
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Nearest Neighbour in GeoScene3D
e vt . ==

Algorithm

Select the interpolation algorithm. 2D algorithms produce 2D grids whereas 30
algorithms produce 3D Grids.

Source Data

Settings

Search “ 2D Algorithms. Produces 2D grid file and Surface object.
Grid Geometry (71 Inverse Distance Weighting
Destination (@) Mearest Neighbor
Finish ©) Kriging (SSLIE) = §
() Inverse Distance Weighting -
(7 Nearest Neighbor .ﬁ.|g|Dr|ﬁ'|IT| S'E'ttl “gs
() Kriging (GSLIB)

cource Data In this page the selected algorithm is configured,

Settings

Search Mo settings available for nearest neighbor

Grid Geometry

Destination

Finish

< Back H Mext = l’ Cancel
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g0

When would this be an appropriate way to interpolate data?



GeoScene3D - Interpolation

Agenda

 Interpolation defined

* General workflow in GeoScene3D

* Interpolation methods: Nearest- Neighbour (NN)

* Interpolation methods: Inverse Distance Weighting
* Interpolation methods: Kriging

e Summing up
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Inverse Distance Weighted (IDW)

Description

At each grid point a value is assigned based on a
weighted mean of the values within the search
radius. The weighting is done by distance lifted to
a Power.

Parameters

e Search Radius

e Exponent (Power)

 Smooth factor

e Search direction

* Point Limits / Quadrant Search

Advantages
* Simple and relatively fast
* Gives nice smooth picture

Disadvantages
* Smoothing removes extremes from data
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GeoScene3D - Interpolation

Inverse Distance Weighted in GeoScene3D

73

.I terpo

Algorithm

atic izard

Select the interpolation algorithm. 2D algorithms produce 2D grids whereas 3D

algorithms produce 3D Grids.

% 2D Algorithms. Produces 2D grid file and Surface object.

(@ Inverse Distance Weighting

(7 Nearest Meighbor
() Kriging {G5LIB)

3D Algorithms. Produces 3D grid file and 3D Grid object.

(0 Inverse Distance Weighting

() Nearest Meighbor
(2 Kriging (GSLIE)

terpalation Wizard [Tﬂp_sa nd_

In this page the selected algorithm is configured.

< Back |[ Next > ][ Cancel

Algarithm SEtti“ﬂs
Source Data
Settings
Search Exponent:
Grid Geometry
Destination Smooth Factor:
Finizh Point Limits
@ Mone

(71 Quadrant Count

(7 Max Count

4,00 A
1,00 A

[=]
-
=

<t (o> ] [ oo
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Inverse Distance Weighted in GeoScene3D

Max Count
* Defines a limit of max number of data points within a defined search radius. A
kind of a “dynamic search radius”

ey

Example:

* Search Radius =250 m

* 6 points within Search Radius

* Max Count=4

* ”Real” Search Radius will be smaller than
250 m (approx. 180 m)
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Inverse Distance Weighted in GeoScene3D

Quadrant Search
Divide the search neighborhood into 4 quadrants and specify the maximum

number of samples per quadrant

If a quadrant has samples less than the maximum, it keeps all samples.
Otherwise keeps the closest ones

Quadrant search accomplishes some declustering

Search Strutegy

- —
|
% 3 2 |
7 683 78 730 2
- 1
24 ol 1 B3 38 2 '
' 1
! '
- * P
- ! 70 * » Y 700 619 ‘e 534
B18 g% 00784 594 810 e e
g’ 7 m”:‘ \
________ L____________ Sepet ....“.,,,:  BEGRto—e :0
"% o2 | 2R
' - b= 24
254 ' 224 |
] )
] |}
I
]
|
|
' 3
L 3 ! » ® e 7‘
0 ! e & 4 78 %
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Interpolation — distribution of data points & s

Summary ‘ Frequency| Scatter

15.000
14500
14.000
13.500
13.000
12.500
12.000
1 .500
11000
10.500
10.000
9500

S.000

§.500

§.000

7.500

7.000

6500

6000

5.500

5.000

4500

4.000

3.500

3.000

2500

2000

1.500

1.000

500

Aauanbial 4 aanwns

W M| = 51 | 52|

@ xr
@ xval
) yval
© zval

£.130 600

5.130.400
£.130.2004
o
5.130.000
£.129 800

£.1249 600
5.129.400

61292004
6.129.00048"

£.123 800
. £.123 600
6128 4004
5.128.200
5.128.000
6127 &00-
£.127.6004
B.127 4004
5.127.200
5.127.000
£.126 800

6126 6004

552000 552.500 553.000 583.500 £54.000 584.500 £85.000 555
X
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]n‘ler;x:laﬁonv\\‘izard (Bottem_Layer_3)

Search

The search options defines what data peints to consider in the interpolation.
ree Ua 2D algorithms searc in XY only whereas 3D algorithms also search in the Z

fuertical) direction.
)

[ %] ] H(Eﬁ:m

Interpolation — Inverse Distance (example 1)

Interpolation Wizard (Bottom_Layer_3)

SR =100 S
- Algorithm Grid Geometry ade s 000
Source Data Specify the size and geometry of the resulting output grid. 2D grids must have
Ce I I Size — 100 identical node spacing in XY, pde 2 [0,00
- Settings
Search Grid Extent (corner node coordinates) Angle 3: (0,00

XMin:  581700,00 XMax: 587200,00 Adjust
¥Min: 5126400,00 ¥ Max: §130600,00 Data Extent
zMin: (0,00 B4 zMex: (5,00 7 [scene Extent |

Destination
Finish

Spacing Node Count Grid Info
xf w000 (¥ X: 56 Width (X): 5500,00
Height (1): 4200,00
t. .
vA 100,00 v 43 @G <ack || met> | [ cancel

[ sk | pew> | [ conce

TN I
J N 7/ Y
AN e VoA \
N NANS N S \
NS il / 3

800 1.000 1,200 1400 1.600 1.800 2,000 2.200 2.400 2,600 2800 3.000 3.200 3,400 3.600
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The search options defines what data points to consider in the interpolation.
20 algorithms searc in XY only whereas 3D algorithms also search in the Z
(vertical) direction.

Interpolation — Inverse Distance (example 2)

S R = 1 00 Interpolation Wizard (Bottom_Layer 3) : | % |earchElipss Search Elipsis Angle

Cell Size = 10 | Agoitm | Grid Geometry [om B || o

Source Data Spedify the size and geometry of the resulting output grid. 2D grids must have |, 100,00 @ Angle 2 0,00

identical node spacing in XY.
| settnss | ange 3

Grid Extent {corner node coordinates)

XMin:  581700,00 ¥ Max: 587200,00 Adjust
¥ Min: 6126400,00 ¥ Max: 6130600,00 Data Extent
Zvin: [0,00 B4 2Max: [5,00 [#4] [ 5cene Extent |

Node Count Grid Info
¥ 551 Width (x): 5500,00
— Height(v): 4200,00 <gock || Mext> | [ cancel

v 421 Depth (2): 5,00
z [z Nodes: 231971

e (o> ] [
P S
N v
Py AR V=N 5
/\ AN Al
T NN TN S AV
N NGTliAN oVl | N \
< R S \
pe VAN
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Interpolation — Inverse Distance: Search Radius

SR=30 SR=50
| s
\.\ -
. N - - - - - -
\, / \ /
/ \ / A \
- \—/_-_, e - -
SR=1300
() .
- N WilX) =
° s - = x)*+(y = y)* + s%)P
- P \\

e As search radius increases more data are included in the interpolation
* Weighting has an exponential growth as we approach the location of data points
* Smoothing counteracts this...
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Grid Geometry

Spedify the size and geometry of the resulting cutput grid. 2D grids must have
identical node spacdng in XY.

Interpolation — Inverse Distance (example 3)
SR =1000 TR | et e e oo

C I I S . - 100 Search XMin:  581700,00 X Max: 587200,00 Adjust
e I ze — | The search options defines what data points to conside ¥ Min: | 6126400,00 | ¥ Max: 6130600,00 [ Data Extent ]

2D algorithms searcin XY only whereas 3D algorithms 2
inas (wertical) direction. Z Min: |0,00 Z Max: |5,00 | [ScaleEmt ]

o L3 .o
Point Limit = None : E—
Spading Mode Count Grid Info
ngle 2: | B !
Angle 3: (0,00 o
e z: ‘ z: |2 ‘ Nodes: 2408

[ <o [[ o> | [ cone

N VY / VAN
./

Scale: 33,0

600 &0 1,000 1.200 1400 1.600 1,600 2,000 z.200 z.400 z.600 2.800 3,000 3.200 3400 3.600
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Interpolation — Inverse Distance (example 4)

-
Interpolation Wizard (Bottom_Layer

Search

The search options defines what data peints to consider in the interpolation.
2D algorithms searc in XY only whereas 3D algorithms also searchin the 2

(vertical) direction.

[ Interpolation Wizard (Bottom_Layer_3)
SR = 1000 Setti ! Search Ellpsis Search Elipsis Angle
. — mm\s;\:lggjeselectedalgonmmlsoonﬁgured.l 10%8.00 | ki
Ce" Slze - 100 1000,00 Angle 22 |0,00
. . a 50,00 Angle 3:
Point Limit =5
Point Limits
() Mone
e |
@) Max Count v |
< Back ][ Next > I[ Cancel
<ot ) [Cir ] [
Vot s
A J A N
AN N Vo S/
Y SN T A
A A A

2.200

2.400

2.600

2.800

3.000

3.200

3.400

3.600

Seale: 33,0
1.200 1.400 1.600 1.800 2.000

600 a00 1.000
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Interpolation — Inverse Distance (example 5)

SR = 1000

Cell Size =100
Point Limit =5
Exponent = 25

GeoScene3D - Interpolation

r
Interpolation Wizard (Bottom_Layes

——
e e {Boﬂom_l.ayﬂ_ﬂ_
| — P g

The search options defines what data peints to consider in the interpolation.
2D algorithms searc in XY only whereas 3D algorithms alzo searchin the 2

(e || Settings T P
In thig page the selected algorithm is configured. Grid Geometry X 1000,00
¥: 1000,00  [%]
e |
- 7. |so,00

Grid Geometry

Search Ellipsis Angle

ange 11 [o,00
Ange 2 [0,00
Ange3: 0,00

gk [ mext> | [ conce

Vo \ /S A\
A AN ¥
pd \

NS i/

1.000 2200 2400 2,600

1400 1.600

1,300 2000

1.200

2,800 3000 3.200 3.400

3.600
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Interpolation — Inverse Distance: Smooth Factor
IDW General definition:
Interpolate a value, u, at a given point x based on samples for u; = u(z;) fori =0,1,..., N

1
d(x, x;)P

u(x):Z ?(x)m ,  where weighting function is: w;(x) =

i=0 Zj:ﬂ w;(x)
In GeoScene3D, a smoothing factor, s, is introduced in the weighting function as:

1

W (x = x)2+(y — y)? + s2)P
S: Makes weight smaller close to x.

w;i(x) =
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r
Interpolation Wizard (Bottom_Layes

Interpolation — Inverse Distance (example 6)
SR = 1000

Cell Size = 100

Point Limit = None
Smooth Factor = 100

The search options defines what data paints to consider in the interpolation,
2D algorithms searc in XY only whereas 3D algorithms also search in the 2
(wertical) direction.

Search Elipsis Search Ellipsis Angle
X:  1000,00 Angke 1: (0,00

Settings
In thiz page the selected algorithm is configured.

Grid Geometry

!!

¥:  1000,00 angle 2 [0,00
Z:  |50,00 Angle 3:  [0,00

=

<gack [ mear ] [ cona

1.000 1.200 1400 1.600 1.800 2,000 2,200 2400 2,600 2,600 3.000 3.200 3400 3.600
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GeoScene3D - Interpolation

12599
1201
1151
1101
1051
1004

85 - 95@@':9'5 """"""""""" R

0 5EIEI 1 EIEIEI 1 SDEI 2 EIEIEI 2 5EIEI 3 EIEIEI 3 SDD 4 EIEIEI 4 SDE

* Smoothing factor counteracts this — see formula:
1

& — 22+ — y)? Hs2)P

w;(x) =
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Inverse Distance Weighting

* Works best for dense, evenly-spaced sample point sets.
* Does not consider any trends in the data
* if actual surface values change more in the north-south direction than they do in the
east-west direction the interpolated surface will average out this bias rather than
preserve it (Quadrant Count can to some extent compensate for this).
e Cannot make estimates above the maximum or below the minimum sample values.
For an elevation surface, this has the effect of flattening peaks and valleys (unless their
high and low points are part of the sample).
* Interpolated value will correspond to data value in data point — if grid and point are
overlapping.
* Smooth Factor counteracts spiking...
e Check your search radius if experiencing interpolation artifacts...
* Check your data distribution in the statistics — high differences might call for a higher
Exponent...



GeoScene3D - Interpolation

Agenda

 Interpolation defined

* General workflow in GeoScene3D

» Interpolation methods: Nearest-Neighbour (NN)

* Interpolation methods: Inverse Distance Weightning
* Interpolation methods: Kriging

e Summing up
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Kriging
Description . 1. e
At each grid point a value is assigned basedona| .- ‘/’_ racius

weighted using a statistical approach. Uses

Bridnds—, e \
GSLIB. | N s\

Parameters o Lo dwmee [,
* MANY ! © )
Advantages ¢ +\_Daapart * °

* Based on statistics
e Supplies a measure of uncertainty — variance grid.
e A statistical approach

Disadvantages

* Time consuming — slow performance
 Complicated — requires knowledge !!

Data must have Normal - Gaussian - Distribution




" €
\S GEOScene3D
...by I1eGIS

Gauss Distribution and Central Limit Theorem

Many physical phenomena in nature arise from a number of additive variations. The

distributions of the individual variations are often unknown, however, the histogram of the
summed variable is often observed to be approximately Normal.

Central Limit Theorem.

Few ROws

Fe'w ROWS
Few Trials

ManyTrials

FREQUENCY / \ FREQUENCY

—F

I

SCORE SCORE

Notwery good!

Closer!

..\l/
'.II
1
MORMAL
CURVE
\\ Many Rows

*

Marny RoWS
Few Trials

FREQUENCY FREQUEMNCY

SCORE SCORE

Mot too good Good fig!

SAMPLING FREQUENCY !!
Example

Bean Machine — beans are dropped and randomly falls into binns. As by magic the
Gaussian distribution appears ©
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Kriging
Interpolation based on an assumption that the data describes the sampling of a normally (Gaussian)
distributed phenomena.

1.5 T

interpolation ———
95%: confidenoe intervals

observations [ | We get:
e A value estimate
* An uncertainty estimate

All based on the assumption
of a GAUSSIAN distribution

of our data !!!

Kriging example in 1 Dimension

Example of one-dimensional data interpolation by kriging, with confidence intervals. Squares indicate the
location of the data. The kriging interpolation is in red. The confidence intervals are in green
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Kriging User Inter face and methodology in GeoScene3D

------ [~ ™ DataValues mm
¥ 5 2D Grids
¥ 5 3D Grids
v = Points

A

Rl
K

[i]

T

I

v [F Data
7E Lights

' West
East
South

@ Object Properties... ("DataValues")

Show Profile Window

Associated Objects Color...

Start Edit Session Ctrl+Alt+E
Stop Edit Session

Disable Object (unload data)
Refresh Data In Object

Intt?olate...

Activate Blanking

( Interpclation Wizard

Algorithm ﬁlgﬂrithm

Select the interpolation algorithm. 20 algorithms produce 20 grids whereas 30
algorithms produce 30D Grids.

Source Data

Variogram
Settings = 2D Algorithms. Produces 2D grid file and Surface object.
Search () Inverse Distance Weighting
Grid Geometry (") Nearest Neighbar
Destination (@) Kriging {E"E';LF}

Finish —
3D Algorithms. Produces 3D grid file and 3D Grid object.

i) Inverse Distance Weighting
(") Nearest Meighbor
(7 Kriging (GSLIB)
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Variogram | Variogram Editor - collapsed

Algorithm Variogram

In this step a variogram model must be fittet to data. Click the Edit button to
open the Variogram Editor.

Source Data

j T
Search 30_: _________ 4‘ ____________________________
Grid Geometry i |
a5 ff--------- A
Destination B |
Firish W
15 pp-n R
g oo
st oo :
R S A
0 2,000

T T T T T T T T T T T
o 500 1.000 1.500 2000 2.500 3.000 3.500 4.000 4.500 5.000 5.500 6.00

Expanded Simulation
Advanced

e Scale:

dvanced Variog

[ 1000,00

Model | Experimental
Statistics:
Lags: Lag Distance: Value Min: -30.0
30@ 250 Value Max: Z&6.4
Value Mean: 0.8
Contr., Anglel  Angle2 Angle3 AHMax AHMin  AHVert

Gaussian 33.78500 oo [CENNNEEDN -- EEEEH SR ¥.Min: 0.0
K.Max: 1000.0
X.Cell.Size: 10.0
: K.Cell Num: 100.0
: v.in: 1000.0
] : : : ; ; ; : ; . . ¥ Max: 0.0
i 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,0 Structure ¥.Cell.Size: 10.0
Structures Structure Type: Anisotropy Angles ¥_Cell Num: 100.0

[T Mugget: Contribution: Structure Type: Angle 1: Angle 2: Angle 3:

33.78(%) [Gaussian - 000 [ ool [ 0003
Contribution (scale]:
Type contr. Anglel Ange2 Angle3 AHMax AHMn  AHVert T nnm Range

Gaussian 33,78500 oo [EHNNEENN - EEEH EER ; AHMax AHMin: AHVert:
[ Enable Anisotrop 113.60[%) 113.60[%] 113.60(34]

o
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Variogram Simulation

180

170 Scale:

160 * 1000,00(%)
S T T * Lamarars Stalistics:

140 .

1 v o |[value rin: -37.8
o] . | Value Max: 36.¢
120 | | [Value Mean: -0.1
110 I |
100 X Min: 0.0
o t X_Max: 1000.0

a wll . ¥.Cell.Size: 10.0

erlca | ¥ Cell Num: 100.0
70 J
o1 ¥.Min: 1000.0
50 ¥ Max- 0.0
40 5 [r.cell.size: 10.0
a0 i [¥-Cell Num: 100.0
20
10
0

o s00 1.000 1.500 Z.000 2.500 F.000 3.500 4.0

x
"3 scale:
1000,00(%4]
160 . o . R Statistics:
150 4 et T L
Fanl N N Value Min: -40.0
140 / : : Value Max: 41.5
1z | * x3 alue.Mean: -0.Z
1z0
110 f. X Min: 0.0
i X_Max: 1000.0
o Ie TS (% Cell.Size: 10.0
H { X.Cell. Num: 100.0
Xponentia oyf
70 ¥ Min: 10000
60 Y.Max: 0.0
s0 Y¥.Cell.Size: 10.0
a0 ¥_Cell_Num: 100.0
30 '
20 e
o
0 500 1000 1500 2000 2500 3.000 3500 4.0

a0 : . Scale:
160 . et 1000,00[%5]
150 i + + - 3 M ¥ T Statistics:
140 ¥ .
[ .. . . Valus.Min: -31.4
130 J . Value Max: 25.4
120 f - Value Mean: 0.4
110 B |
100 I X Min: 0.0
ol d H-Max: 1000.0
H X_Cell Size: 10.0
*Gausslan 80 { . X.Cell Num: 100.0
7o
0 | ¥ Min: 1000.0
50 ! Y. Max: 0.0
J Y Cell Size: 10.0
40 { ¥.Cell.Num: 100.0
30 ’
20
10
:
o so0 1.000 1.500 z.000 2.500 3.000 3.500 4.0
[ o |

*NOTE: a nugget of 0.01 added!
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AZ=0

AZ=45

AZ=90

Variogram

0 500 1.000 1,500 2,000 2,500 3,000 3.500 4,000 4,500 5000 5.500 6.0

500 1.000 1.500 2.000 2500 3.000 3.500 4.000 4.500 5.000 5.500 6.0

0

500 1.000 1.500 2.000 2.500 3.000 3.500 4.000 4500 5.000 S5.500 £.000

GeoScene3D - Interpolation

Simulation

Kriging Result

*NOTE: a nugget of 0.01 added!
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Settings

In this page the selected algorithm is configured.

Source Data

Variogram

Settings Kriging Type Variance
Search () Simple Kriging Variance Grid File
Grid Geometry @ Ordinary Kriging

Destination Data Count Per Search Value Trimming Limits

Finish Min: 1 [ Max: 50 Upper:  1E21

Block Discretization (1=Paint Kriging) Lower:  -1E21

1 @ Octant Search (D=off)

Max: 0

uext:»][ Cancel
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GeoScene3D - Interpolation

Settings
In this page the selected algorithm is configured.

Variance Grid:
Check to produce a Variance Grid for the result.

Variance

Variance Grid File

Kriging Type

(@) Simple Kriging

() Ordinary Kriging
Data Count Per Search

b B EW_250
----- ¥ [2 Regions

Value Trimming Limits

A

Min: 1 Max: 100 Upper:  1E21

Block Discretization {1=Point Kriging) Lower:

-1E21

i
2

4[5 Surfaces
i|w ) TopSand Bl

LT W Terrain B

QOctant Search (0=off)
— 4 [ [5 2D Grids

...|¥ ™ TopSand_Variance W
----- ¥ F2 3D Grids
a-[¥ [5 Points

¥ X Topsand mm
----- ¥ [ Layers

Interpolation
Attribute Grids

Attribute Grids Interpolation

Properties
# MName 1.00

Opacity:
[
Transp. Color

Surface Bitmap Mode
Type (bitmap origin):

1 TopSand_Variance

Apply Transparent Color

Resolution [pixels] :
o) (1024 7]

Color

Color Scale
From Map
Eitmap Dataset

WA

——— * Use it to check result
opsws * Distribution of points

|Refiesh Data... |

Uncertainty analysis
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Search

e

Search

The search options defines what data points to consider in the interpolation.
2D algorithms searc in XY only whereas 3D algorithms also search in the Z

Variogram (vertical) direction.

Search Ellipsis Search Ellipsis Angle
X 15000.00 Angle 1: 0.00
Grid Geometry —
Y- 15000.00 FE Angle 2: 0.00
%

<ot e ] [

Define the Search Ellipses

Remember distribution of data in Scatter plot !!

Y axis
A

Lag Distance\
\ Lag Tolerance

» X axis

Unit Lag Separation Distance

Use “Data Count Per Search” to restrict to many points
If using an Angle — experiment first with the experimental variogram to check for anisotropi !
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Search
e Grid Geometry 1t1bp O O O O OO O O O O
source Data ;Sdﬁiglmnzdséz:;ryng?sr;s?y of the resulting output grid. 2D grids must have P o 0 o o o (o) 0 o o 0
S , _ F 0 0 0 0 000 O 0 O
Settings Grid Extent (corner node coordinates)
Search X Min:  1055400.00 XMax: 1062300.00 [Bg] | adjust | O O 0O O O 0 © 0 O o
Grid Geometry s . 06 |
E— Y Min:  1954300.00 Y Max: 1959300.00 @ |Da13 Extent 0 o o o o o o o o o
Finish Z Min; Z Max: |5.nn |Z]| [ScenEExtaqt] > L. 0 0 00000 0 0 O
04
Mode Spadng Mode Count Grid Info R
X 100.00 s Width (X): 6900.00 @ e 99 90Q Oe 9
Height (Y): 5500.00 i
Y: 100,00 ¥: 56 De:m(z}:&un 0.2 '- © 0 00 00 0 0 0 O
7: |5.00 |Z{| |2 : Modes: 3920 O 0 O 0O 0 0O 0 O 0O O
op O O O 0O 0O O ©0 O O O
<o ][ tet> ]| coned (l) olz o4 ofe ‘ofal =
X

Define Resulting Grid
e Again - remember distribution of data in Scatter plot !!

* How detailed features do you wish (or are able) to resolve ?
 WARNING: Small grid cells potentially leads to very large grids !
Be conservative!
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Interpeolation Wizard

Algorithm Destination

The interpolation creates a grid file that is saved to disk. This file is then
Source Data

automatically added to the scene using the dataset name and object name
Variogram specified here,

Settings
Search

@ Mew Surface Object

Grid Filename(*.grd):
Grid Geometry D \ThailandYInterpolatonGrids{TopSand. grd
Destination surface Ohject Mame: Grid Dataset Mame:

Finish TopSand TopSand_Grid

Ohject Group Mode (optional):
Surfaces

(7 Replace Existing Surface Object

TopSand

Caeis ] [ conce
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General Rules of Thumb

* Check the data distribution —is it Gaussian?

* Check the spatial distribution of data

* Use the simplest model to fit the variogram

* If “islands” appears in you results, check the range used in the modeling !!
* Check that SILL corresponds to the variance you are expecting

Be aware that your choices in building the variogram deeply impacts the final result

Many variables to consider — SO be careful |

Kriging is a form of ART!
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Agenda

 Interpolation defined

* General workflow in GeoScene3D

» Interpolation methods: Nearest-Neighbour (NN)

* Interpolation methods: Inverse Distance Weightning
* Interpolation methods: Kriging

* Summing up



We have our data

We have our empty grid

We estimate values in each node

Using a interpolation method

Which have a search range

Which we use to find the data
to use in the interpolation.

And calculate an estimate
In the cell node!

>
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\% GEOScene3D {

NN

« Simple - assigh nearest value

IDW

* Provides smooth surfaces - assigns a value based on distance weight
* Removes trends in data

« Beware of range issues - can be handled using smoothing factor

« High Power=High Frequency; Low Power=Low Frequency

Kriging

 Statistical method - gives a value AND a measure of uncertainty

« Possibility for conserving trends in data (anisotropy)

« Variogram - a statistical tool for examining the data



