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advangeo® 2D/3D Prediction Software

* Applications:
* Mineral Predictive Mapping in 2D and 3D Space
* Georisk Analyse
* Processing and Interpretation of Remote Sensing Data

* Time Series Analyses

* Available Machine Learning Algorithms:
* Artificial Neural Network
* Random Forest
* Self-Organizing Maps
* Weights-of-Evidence

* Fuzzy Logic

QOovVONQeoD®

Pradiction Software

sssssssss

Supported by: @
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advangeo® MapWizard for advangeo®2D Prediction odvangeo:

Pradiction Software

* Software Development:

* Standalone Application

* Assessment Tools based on MapWizard Tools of GTK |«
(https://github.com/gtkfi/MapWizard)

* Connection to advangeo® 2D Prediction
Status: Created
Grade-Tonnage Model

“B Tract Delineation
Undiscovered Deposits
14 P
Status: Created

Supported by: (eit RawlViaterials
beol( Connectlng matters
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https://github.com/gtkfi/MapWizard

advangeo® MapWizard for advangeo®2D Prediction

M advangeo® MapWizand - [New Mode]
e Module

&

ﬂ advangeo - [Project]

Application  Data Processing

2L =
=@ Projects
- FP_Boden_Meissen
' Gold: NW-Ghana
(-3 Base Data
g Source Data
l g Processed Source Data
g Model Input Data
12 Parametrized Model
KSB 4d Advangeo
- g Base Data
& Base Raster
-- Project Area
-Bd:| Project Area Original
Source Data
Processed Source Data
Model Input Data
Parametrized Model
jectSOMSpace
rain_Dominanzarten

-

?mn

=R

((H(H(ﬁ(‘

— o
=3

ﬁ
=eEr
DOnF=E-

Extensions | GIS Teols Help

Erosicn
Minerals
DEM Derivatives

File Name:

Data Path

Info Emar

3
2

QdvoNQeos

Prediction Software

o 2 advangeo ® MapWizard

File  Medule

©

| Projects

a customized QO‘VO[‘[Q@O' pradud, designed and developed by bﬂd(
LA,

|FP_Boden_Meissen

| FPBoden_Mei advangeo

| D:\0_Projekte’20150172_FP_Boden“Advangeo'FPBode

advanageo fur das FP Boden, Blatt Meissen

Open Project New Project

BEAK hertwig

a customized Odvmgeoa product, designed and developed by bQOI(
Ton L TANTS

Message

RawlViaterials

beok
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advangeo® MapWizard - Modules

* partly
independent

* switching between
the modules

* status information

N advangeo ® MapWizard

Descriptive Model
Grade Tennage Model
Tract Delineation
Undiscovered Deposits
Monte Carle Simulation
Aggregate Tract Result
Reporting

EIB Descriptive Model
Status: Created

EIB Grade-Tonnage Model

Status: Created
EIB Tract Delineation

EIB Undiscovered Deposits
Status: Created

ElﬂMonte Carlo Simulation
E‘B Aggregate Tract Result

Elﬂ Reporting

a customized C).(jv‘(:lrlge(jqa product, designed and developed by b%d(m

Supported by: (it

RawlViaterials
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WAL

M/"’ﬂml ﬂcsD\"(’z
Assessment
Platform

advangeo® MapWizard — Grade-Tonnage Model

* calculation of
probability density
functions for grade
and/or tonnage

* input: csv with id,
deposit, tonnage
and grades

beok

CONSULTANTS

11 advangeo®MapWizard - [Grade -Tonnage Model] - m] x
File Module Help
& AU 5
" advangeo®MapWizard - [Grade -Tonnage Model] - o X
N R B — Input  Results
h 5 g p - [Grade- Model] Fle Module Help
Grade Summary Grade Plots | Tonnage Summary |
File  Module © *0
i Ll Summary comparison of the pdf rep ing the t
o
Pdf type: normal Grade Summary Grade Plots Tonnage Summa
Pdf is not truncated. 0.4 5 ~
Input  Results Number of discovered deposits in the model: 73
Deviance = -22.2354
075
This table pertains to the log-transformed tonnages
Column Gatm refers to the actual tonnages in the
grade and tonnage model; column Pdf refers to the
pdf representing the tonnages.
- Gatm Pdf
1AP\Testdaten\GTmodel\CrogenicAuGT.csv Minimum 99 51
0.25 quantile  13.6 131 L |
Median 14.414.4
0.75 quantile 155 15.7
Maximum 195232
Mean 144144
Standard deviation 19 1.9 = £
2 Boz
This table pertains to the (untransformed) tonnages ) g.
Column Gatm refers to the tonnages in the grade a|
tonnage model; column Pdf refers to the pdf
representing the tonnages. 02
Gatm  Pdf
Mininmum 2.00e+04 1.642+02
0.25 quantile 7.70e+05 4.94e+05
Median 1.86e+06 1.78e+06
He @ RewiVaterss B
[———
025
01 I
M _II I-_ a
12404 12408 1408 12405 12407 10
Ore tonnage, in metric tons. Ore tonnage, in metric tons. v
p . <0 il >
(Elt RawMaterials [l a customized (J(j\,"()_rlge(Jqa product, designed and develope
S Prediction Softwara WAL g e bmk
NS eit ) RawMaterials [l s a customized OdVOﬂgGO’ product, designed and developed by
2 ot mactars hestudi e~ Auti i

Supported by: (&I ) RawMaterials

Connecting matters



WAL

Mineral Resov™™*
Assessment
Platform

advangeo® MapWizard — Tract Delineation

* Permissive tract definition

" advangeo ®MapWizard - [Tract Delineation]

File  Module

Madel

Ll
g Tract Poly

L= ﬁ advangeo - [Trainingsscenario]

Tract Delineation Tract Statistics

Application  Data Processing  Extensions GISTools Help

daxrREMmCE PR O

E{o Projects "

-@» FP_Boden_Meissen Location [Projects\Goid: NW-Ghana!F ized Model\Prediction\Model 005 I

etic + F

ic + Magnetic

[I-4@ Gald: NW-Ghana

Name: =1
2 Base Data [Training (Model 005 Electromagnetic = F + Magnetic)

File Name trainEMRM_M5 Data Type Rast
% Processed Source Data | n = | al

% Model Input Data Data Path
= D:\emp*Ghana_Gold_NW105_ParamModels'Prediction\PM_005'trsinEMRM_M| Legend
‘# Parametrized Model | | % - E

z

=68 Prediction Description P
%%, Model 001 Radiometric

Model 002 Radiometric + Magnetic

Model 003 Radiometric = Magnetic + Tectonic
Model 004 Radiometric + Magnetic + Tectonic + Geology -

Model 005 Bectromagnetic + Radiometric + Magnetic Result " - i

" Training (Model 005 Bictromagnelic + Radiomelrc + Magnetic) Plots  Weights Emor  Model Data MNetwork Topology Leaming Parameter Training Parameter Balancing
Mode! 006 Al Last Run by [BEAK ek | Date of Last Fun [23.05.2013 12486
Model 007 Radiometrics + Magnetic + Tectonic + Geology + Rock Contact
Mode| 007a Radiometrics + Magnetic + Tectonic + Geology + Rock Contact [
Mode! 007b Radiometrics + Magnetic + Tectonic + Geology + Rock Contact Hean |0'm1M4 ‘ " |1 ‘
Mode| 007c Radiometrics + Magnetic + Tectonic + Geology + Rock Contact Standard Deviation
Mode| 007d Radiometrics + Magnetic + Tectonic + Geology + Rock Contact
Model 007e Radiometrics + Magnetic + Tectonic {nomax) + Geology + Rock Contact {nomax)
Model 007e_1 Radiometrics + Magnetic + Tectonic {nomax) + Geology + Rock Contact (nomax
Made! 008 Tectonic

%5 Model 008 Tectonic invers
iS00 Model 009
-5 Model 010

5500 Madel 011 0 01 02 03 04 05 06 07 08 08 1 0 o1 02 02 04 05 06 07 08 08 1
Valie Value

[0.16517511803575 || Minimum [0.00525036436533655 |

Tin Hammerlein/Erzgebirgel Histogram for all Training Data Histogram for Training Data (Value = 1)

ol538E

=-8-E-E-8-E-E-E-E-8
cHEG8E

Percent
Percent

- SOM Model 012

11-50M Model 013
f=ioaieo

-5 Model 014 I e 2 |

RawMaterials | B a customized Odvongeoe product, designed and developed by be

Prediction Software LONSULTANTE

Supported by: (&I ) RawMaterials
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advangeo® MapWizard — Tract Delineation

* Tract Delineation derived from advangeo® prediction model by
setting:

* Threshold for the binarization

* Minimum area size of the permissive tracts

[10-05
MO05-055
05506
B OG- 065

. [0,65-07
[10,7-075
[0,75-0,8
[0,8-0,85

- [025-09 _
", EH09-095 Supported by: (&It ) RawNiaterials
b I( 055 -1 Connecting matters
coO

sssssss Prediction map calculated with ANN in advangeo® 2D Prediction

Permissive tracts - blue outlined



Deposit Density Summary

General deposit density (Singer 2017)

10000 :
® [ ° . ;
advangeo I\/IapW|zard — Undiscovereco Dep05|ts |
4
1000 < ® Alldepo
" advangeo®MsplWizard - [Undiscovered Deposits] = ® Paodiforr
File  Module E #: o 7 ® Cyprusn
-:> §. s b ./’; // e kuro:on
. . . . ® Porphyn
* Estimat f numb f und dd t AT ' -
stimation OoT nu er or unaiscovere eposIts gt | el 3 == * s
Deposit Density Summary  Deposit Density Plot Summary Plot 8 H LA ® Francisc
2 45 |2 “ // ® Cuban
£ . [ low sulfi
> o =
N - N 2 - = ') © Placerg
") advangeo®MapWizard - [Undiscovered Deposits] - [m] > Tract name: TractFinnAu2 A b = ® Tungste
File Module Help Number of 1 el ——Power
umber (
.:> undiscovered deposits Confidence P! SR
48 10%
~a //
17 50%
Dej it Del i il i i et - i i
pos| nsity Megative Binomial ﬂ advangeo ® MapWizard - [Undiscovered Deposits] s s0% Mm: = a customized ggymomngeog product, designed and develc
File  Medule :
m .:> Model: General
m Input  Results Median deposit tonnage (Mt): 100000 ) advangeo®MapWizard - [Undiscovered Deposits]
File  Module
Tract are (km?): 5600000 o

Deposit Density

%
Number of deposits: 10
P opur resuts [

Deposit Density Summary Deposit Density Plot Summary P|0t i

A B.

O RawMaterials flrriede 0.20 Count
Cowscung mazars 1001 * Ly

90 a0

" advangeo®MsplWizard - [Undiscovered Deposits]
File  Module

©

Input  Results

015

Deposit Density Summary Deposit Density Plot ; Summary : plot

'Summary of the pmf for the number of undiscovered deposits
within the permissive tracts.

Type: NegBinomial

Mean: 39.0531

Variance: 2159.08

Standard deviation: 46.4659

Mode: 0

Smallest number of depaosits in the pmf: 0
Largest number of deposits in the pmf: 347
Information entropy: 4.63607

=
=

Add Expert

Name Weight,N90,N50,N10

Probability
Elicitation percentiles
B
o
o]

RawMaterials [l s
[

.
atzars

Fewhaterols [l s a customized O,dVO_ﬁgeO" product, designed and devel

Predicton Saftwara

beok
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advangeo® MapWizard — Monte Carlo Simulation

* set of simulations of

undiscovered
deposits

probabilistic
estimation of the
amount of
undiscovered
mineral resources

edq)

CONSULTANTS

o 2 advangeo ® MapWizard - [Monte Carlo Simulation]

File

©

Input

Module

Results

AP\Testprojekte\Test1\GTModehgrade.rds
NTestprojekte\Test1\GTModeltonnage.rds

Rawhlaterials
Convecing macars

I Bt s gty 161
ol e Erapans

" advangeo ®MsplWizard - [Monte Carlo Simulation]

File  Module

©

+]
L+

0056_MAP\Testprojekte\NegBinT\oPmf.rds I:I

a customized Cl(j\[.‘c]_r‘ge(:)qa product, designed and developed by be

Prediction Sofware

| izard - [Monte Carlo Si

Fle  Module

<

Input  Results

{summary  Total Deposits

[summary of the pdf for the total ore and resource tonnages in
\all undiscovered deposits within the permissive tract.

Q005 Q01 Q025 Q05 Q075 Q0% Q095 Mean PO)|
Ore 0 2.82e+06 4.05e+07 2.00e+08 5.61e+08 1.13e+09 1.58e+09 4.24e+
Au 0 7.08e+00 5.71e+01 2.21e+02 5.42e+02 9.96e+02 1.37e+03 3.88e+i

Explanation

"Q_0.05" is the 0.05 quantile, "Q_0.1" is the 0.1 quantile, and so on.
“Mean" is the arithmetic mean. "P(0)" is probability of zero tonnage.
“P(>Mean)” is probability that the tonnage exceeds the arithmetic mean|

\Comparison between statistics estimated from the multivariate

et resuts I

Summary Total

A B
1e+10
06
H
2
1608
0.4 g
= L=
@ al
2 g
5 g
2 £
5
]
0.2 e
= /
I B 16406
B
P — I I_
1e+08 1e+08 1er10 1 10 100 1000
Tolal Ore tonnage, in metric fons Total Autonnage, in metrictons
oA o.
06
1000 /j
)

(Marg

Simulated Deposits.

Frobability of zero tonnage = 0.06

pdf and statistics from analytic formulas. HE"WE“E”MEE I a customized (](j\/(]_r]ge()e product, designed and dev
e Pradicton Somuara
Mean vectors
Pdf Formula
(Ore 4.24e+08 4.24e+08
/Au 3.88e+02 3.88e+02
standard deviation vectors "\ sdvange®MapWizard - [Monte Carlo Simulation]
Pdf Formula File  Module
(Ore 6.29e+08 6.31e+08
Au 473e+02 4.79e+02 .:>
\Composite correlation matrix Input Results
- Summary ;Total { Marginals Simulated Deposits
(eit ) Rawiviaterials s
[ro—"
04

= Material £ Material

@ F

2 — o =050 — o

g
=] e — M
02
025
CONAULTANTS
S 0.0 0.00
1e+01 1e+05 1e+08 1e+01 1e+04 1e+07 1e+10

Total tonnage, in metric tons

FewMaterials Il
Cuescang mazaee

Total tonnage, in metric tons

a customized (](j\/(]_r]ge()e product, designed and dev
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WAL

Mineral Resout™™
Assessment
Platform

advangeo® MapWizard — Report Tool

0 MapWizard - [Reporting] - b X TRACT A Estimated number of undiscovered deposits
File  Module Help
Estimated total undiscovered resources in TRACT A’ permissive tract
')
- ST iioeovere depesbs vienin the permissie st T
Tract Report | Assesment Report Caledonian orogenic beft all undiscovered deposits within the permissive tract.
- 1 T [
Palaco - Mesoproterozolc rocks
Rapakivi granites
[0 Sedimentary rocks Q_2.e5 Qe.1 Qe.25 Qe.5 Qe.75 Qe.9 Qe.95 Mean
N Oolerites. p{@) P(>Mean)
Palaeoproterozolc rocks Ore 1.49e+@6 3.21e+96 B.80e+@6 2.26e+07 5.27e+87 1.11e+08 1.78e+88 5.09e+07
B Infuaive cocks 2.80755 2.26
[0 supracrustal rocks Au  4.71e+8@ B.37e+88 1.77e+@1 3.46e+01 6.14e+81 9.83e+01 1.31e+82 4.72e+01
I Granuiitic rocks 8.88755 °.36
‘Archaean rocks
Intrusive rocks and gnelsses.
Suptacsialocks. Explanation
"Q @.85" is the ©.85 quantile, "Q @.1" is the ©.1 quantile, and so on.
@ Orogenic Au deposit “Mean” is the arithmetic mean. "P(@)" is probability of zero tonnage.
A Orogenic Au occurrence "P(>Mean)" is probability that the tonnage exceeds the arithmetic mean.

Comparison between statistics estimated from the multivariate
pdf and statistics from analytic formulas.

Mean vectors

pdf Formula
Ore 5.89e+87 5.21e+87
Au  4.72e+01 4.76e+81

Standard deviation vectors
Pdf  Formula

Ore 1.17e+@8 1.35e+08

Au 4.75e+@1 4.3%=+01

Composite correlation matrix
Ore Au

Ore NA ©.872

Au  8.853 NA

Explanation

1. The upper triangle of the composite correlation matrix
is the upper triangle of the correlation matrix that is
estimated from the pdf.

2. The lower triangle of the composite correlation matrix
is the lower triangle of the correlation matrix that is
calculated with analytic formulas.

YKJ X cocedinate

Figure 1. Location of tract TRACT A.

Supported by: (&I ) RawMaterials
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advangeo® MapWizard — Results

* First release finished, available commercially from BEAK
Consultants GmbH

* Contact us for enquiries and more information about advangeo®
Prediction and the MapWizard integration via email:

* advangeo@beak.de

* peggy.hielscher@beak.de
* andreas.knobloch@beak.de

* Thanks to all our project partners for their cooperation and EIT
RawMaterials for their funding and support Supported by: @

RawlNVaterials
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