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Legal Disclaimer

The product described in this documentation may be connected to, and/or
communicate information and data via, a network interface, which should be
connected to a secure network. It is your sole responsibility to ensure a secure
connection to the network and to establish and maintain appropriate measures
(such as but not limited to the installation of firewalls, application of authentication
measures, encryption of data, installation of antivirus programs, etc.) to protect the
product, the network, your systems, and the interface against any kind of security
breach, unauthorised access, interference, intrusion, leakage, damage, or
corruption or theft of data. We are not liable for damages or losses related to any
such security breach, unauthorised access, interference, intrusion, leakage,
damage, or corruption or theft of data.
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Overview

Isatis.neo is a powerful, intuitive, and highly customizable software solution in
geostatistics. It provides geologists and resource teams with an unrivaled range of
geostatistical tools, machine learning, and Python coding to enable precise
resource modeling and confident decision-making. Isatis.neo allows in-depth data
analysis and visualization, complex geological and geometallurgical analysis, and
in-situ and recoverable resource estimation. The software also enables extensive
uncertainty and risk analyses based on simulations.
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Licensing

Before installation of the new lIsatis.neo version, please check that your license is
still covered by a maintenance contract and/or your license key is still available. By
default, license keys are valid for 12 months. They are compatible with all the
software versions that will be released during the validity period of your
maintenance contract.

Site licenses need to be installed on your license server by your license
administrators. For the cloud licenses, a new license file will be automatically
deployed on Geovariances' servers.

For Isatis.neo-mining, we now provide a version on Datamine’s Freshdesk website
and on Geovariances' website compatible with Datamine License services and
Geovariances License Manager (RLM). You will only have to choose one of the
License system during the installation.

Please contact us at support@geovariances.com for any information regarding
your license and maintenance contract.

Project compatibility

Your projects are automatically converted into the new format when you open
them.

Platforms and Requirements

Before installing Isatis.neo, please make sure that the following software products
are also installed on your Personal Computer:

e Windows 10 or 11 (64 bits only) or Linux Ubuntu 20.04 or higher — on PCs with
Intel compatible processors are supported by Isatis.neo.

e An HTML 5.0 compliant browser such as Google Chrome (recommended,
Firefox or Microsoft Edge are also supported).

Note: NVIDIA graphic cards with the most recent drivers are recommended for
the use of the 3D Viewer. AMD/ATI cards with recent drivers are also supported.
Intel graphic cards are known to cause some problems during 3D graphic
rendering.
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Further Information

This document includes cumulative release notes for Isatis.neo. Release notes for
other versions of lIsatis.neo are available via the Support Portal or via the
Geovariances' website.
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Isatis.neo 2024.12

Home

Python
Isatis.neo 2024.12 has additional packages added to the distribution:

e netCDF4: A Python library for creating, reading, and writing NetCDF files,
commonly used for scientific multi-dimensional data.

« xarray: A library for labeled multi- dimensional data analysis, extending
NumPy with metadata and NetCDF-like functionality.

« pyarrow: A library for efficient, columnar memory storage, data serialization,
and interoperability with big data tools. It can be used to read / write to
Apache Parquet and Apache Feather formats.

Import / Export

In Isatis.neo Mining edition, the interoperability of Isatis.neo with other products
has been improved by the addition of:

« A SEG-Y Import / Export task to deal with geophysical data.

The SEG-Y Import interface is designed to load into Isatis.neo seismic data
from a seismic cube stored in a SEG-Y binary file. Only one seismic attribute
may be loaded at one time. Only SEG-Y files in which specific fields are filled
can be read. It will create a grid file, traces or points, depending on the file
content, in the current project of Isatis.neo with one variable only.

The SEG-Y Export interface is designed to save data coming from Isatis.neo
and defined on a regular 3D grid into the SEG-Y format.

o A LAS Import task to load log curves stored in LAS v2* files into Isatis.neo.
More information about LAS file format can be obtained on Canadian Well
Logging Society Web site.

These tasks were already available in the Standard and Petroleum editions.
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In the Eclipse import / export (available in Standard and Petroleum versions), a
new field has been added to specify the numerical value which encodes the
undefined values.

B Import Eclips.e GRDECL | o x P Export Er;'.l'lpse GRDECL o x
Input i\ Input
| GRDECL file \Desktop\Stratigraphic_grid.grded €3 [ || crid B Guifsks / Stratigraphic grid 0 @
Coordinate system € Local i) Global Variables
Undefined value  -9993,00 E| Variables Keyword &
D 1 @ FIPNUM  FIPNUM ]
| GridFile New Stratigraphic grid [ x] 2 M PERMX  PERMX
Display Grid 3 @ PERMY  PERMY
Bin @ 30 Scene 0 bt E! . PERMZ  PERMZ
Ready to run. 1115 . PORO PORO
? P Run X Close L M DVTMILINA | DYTMLINA
Output
Edipse file \Desktop\Stratigraphic_grid.grded € [
Horizontal unit  Meter e Mare...
Vertical unit Meter e Mare...
. Undefined value -5393.00 El
Ready to run.
Q P Export A Close
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Import Supervisor improvements - multi-
domains

The import of variograms from Supervisor has been improved. This import can now
take into account a combination of several variables / domains in order to create a
selection variable representing the samples used to calculate the variogram.

The following logical conditions are supported for the import (categorization in
Supervisor):

« == or!=for Numerical, Categorical, and Alphanumeric variables

e <, <=,>,>=for Numerical variables

« IN, NOT IN for Categorical and Alphanumeric variables

Statistics

Multivariate data imputation

Heterotopic data analysis is very common in resource estimation processes, for
instance due to historical database completion. Multivariate transformations such
as PCA, MAF or PPMT are more and more used in order to model complex
geological deposits but require homotopic samples, i.e. samples where all the
variables are defined. By consequence, you take less information into account that
you have.

To help using all the available information, a new Multivariate Data Imputation task
has been created to complete missing samples. It offers three different algorithms:
e one very basic which assigns the mean value of the variable

e one based on collocated simulations which works well in the case of linear
correlations

» the gaussian mixture model which proposes an alternative to handle more
complex correlations

The task shows an interface similar to the EDA interface with four sections: Input,
Charts, Parameters, and Controls.

The task generates cross-plots (with associated correlation coefficients) and
histograms to compare the results before and after the computation.
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Exploratory Data Analysis - Display
variograms

You can Activate or not several directions: the activated directions will be drawn in
the graphics and the other ones will not.

Note: All the experimental variograms in all the directions are computed and
used for the variogram fitting step (even when not activated). This feature is
mainly used to compare variograms on a direction-by-direction basis without
having to recompute for each change of direction.
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:‘: Advanced direction definition m] X
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Reference orientation D5°N..p30c ~ | €} ¢ N§5..45° ~ ¥} Add direction Experi tal variogram
Number of reqular directions 4 - * Set anisotropy from YMap  |Load parameters...
— B [nese x
Height angular tolerance 30.00° &
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B Use the normal direction ‘ Neamberof B : .

regular directions
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Free direction(s) N65°, N65° P45°
Activated a a a a a a a a
Advanced direction definitions. ..
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k| 5m . % i wom o2 t000m o o i
Use slider ] a a a a a a a
Maximum distance 1000 m & 1000m & 1000m & 1000m & 200m & 200m & 200m & 200m i I
Slider step 5m # 5m # 5m ¥ 5m F1m F 1m ¥ 1m # 1m 3
O Keep only pairs of same category 6 Object Number 0

Lag tolerance

MNb lags to be refined
[ Max. number of samples 1000000
Refined lag value
Angular tolerance  22.50° & 22507 & 22.50° o 22.50° & 45000 45000 4 45.00° 4 45.00° 3 Variogram cloud [OFF]
Planeslicing width  500m & 500m 4 500m t 500m Context

i
&

i

Planeslicing height 20 m # 20m £ 20m ¢ 20m & Use residuals Mo residuals avaiable
Slicing radius 20m 4 20m ¢ 20m % 20m o Model option | Compute raw & gaussian models £
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Fareport oK == |
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Support Correction - Display SMU
Gaussian experimental variogram

The quasi- experimental SMU Gaussian variogram obtained from a Gaussian
change of support (DGM2) can now be displayed through the Geostatistical Sets
Explorer.This allows you to verify if the automatic model fitted from the Support
Correction task is appropriate. If needed, you can edit the SMU Gaussian variogram
model and modify the associated parameters.
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Gaussian SMU Variogram Model

Variogram Model
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PPMT - Performance improvements

The Projection Pursuit Multivariate Transform (PPMT) tool has been improved in
multiple ways:

« The calculation of Legendre polynomial derivative was incorrect: the
derivative of a constant term now returns O instead of 1.

e An error appeared when the weight variable was undefined on some samples:
the temporary selection created now excludes the samples where the weight
variable is undefined.

« The Spearman correlations were calculated when not necessary: we now only
calculated Spearman correlations when the user selects this option.

« Forward-transform performance are now better than the previous versions:
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Statistics by category with macro-
selection

The Statistics by Category feature has been improved to allow categories to be
defined using amacro selection, including cases with overlapping domains. When
a macro selection is chosen, the system creates temporary selection variables to
intersect the main selection with each macro index, ensuring accurate
categorization. This process enables the calculation of detailed statistics or
quantiles for each category, enhancing flexibility and precision when working with
complex data sets.

Interpolation

Grade tonnage curves improvements

The Grade Tonnage Curves & Tables task has been completely remodeled and
looks like the other tasks as Estimation Validation or EDA. The same functionalities
have been maintained, but the new task offers more flexibility:

e You can compute multiple tables or curves,
» Duplicate parameters between the different data sets,
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« Easily define several categories / domains,

« Customize the tables to meet your specific needs and to directly copy the
results in your reports,

» Display at once curves with macro simulations as an envelope. You can
choose to highlight the mean or a realization of your choice.
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Faults in Quick Interpolation

A Take faults into account option is now available in Quick Interpolation
(compatible with all the interpolation types). This method enables taking into
account geographical discontinuities in interpolation. Basically, faults are used as
"screens" when searching for neighbors during estimation. A sample will not be
used as neighboring data if the segment joining it to the target intersects a fault.
When checking the option in the first page and clicking on next, an additional page
will ask you the definition of the faults to be considered. Two kinds of faults can be
selected: 2D faults which are defined as polylines or 3D faults which must be
defined as meshes.
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Input
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Output
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Discretization Steps Mumber MU =1 : My =1 : MW =1 : L]
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B Take faults into account i
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[ use Parceling
Ready for next step: Faults Definition.
? < Back Mext = P Finish A Close

Simulations Post-processing

A new Simulation Post-processing task has been created to perform statistical
calculations on the results of numerical simulations (macro variables), such as the
average of simulations, confidence intervals, probability of exceeding a threshold,
etc. The tool offers the same post-processing results as in the Simulations task, but
you can easily add a new statistical output without recomputing the entire set of
simulations, which can be time consuming.
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) simulation Post-processing O X
Input

Data table | ﬁ Block model 25x25x5m o |
Selection |BOrebody [ I .ﬁ’i

Simulation macro-variables o

Simulation #1 |!r TBS-Fe-Gimu Q v| i@
Simulation #2 |!f TBS-A1203-5imu 0 v| x
w
Output
Context | | Pattern |'¥ncontext—‘}’nuar—“}’nlabel (%] | o
Name Label g Preview
Mean Mean ¥ TBS-Fe-Simu-Mean
Standard deviation StdDev 4 TBS-Fe-Simu-StdDev
[ variance Var ¢ TBS-Fe-Simu-Var
O Minimum Min t TBS-Fe-Simu-Min
O Maxirnum Max i TBS-Fe-Simu-Max
CQuantiles q ¥ TBS-Fe-Simu-q[5.00 %]
Confidence intervals Cl & TBS-Fe-Simu-CI[90.00 %]
[ Mean above threshald Mean-Th ¢ TBS-Fe-Simu-Mean-Th[30,00 %]
[]  Proba above threshold Proba-Th ¢ TBS-Fe-Simu-Proba-Th[30.00 %]
Accumulation above threshold Accu-Th & TBS-Fe-Simu-Accu-Th[30.00 %]
Parameters
Quantiles | 5.00; 25.00; 50.00; 75.00; 95.00 % v| £
Confidence interval |90.00; 95.00 % v &
Density |1kg/m? =
(7 Thresholds on main variable (@) Thresholds per variable
Thresholds variables List of thresholds L
TBS-Fe-Simu 30.00; 35.00; 40.00; 45.00; 50.00; 55.00; 60.00; 65.00; 70.00 % L
TBS-AI203-Simu 10.00; 20.00; 30.00; 40.00 % v £
|:| Qwverwrite Macro
[ Ready to run, |
? ':ﬂstore chart file P Run X Close

Negative Kriging weights improvements

A new Reset negative weights to zero option has been added in the Kriging and in
the Cross-Validation tasks. The aim of this option consists in resetting negative
weights values to zero when applying an Ordinary Kriging or a Simple Kriging.
Modifying the weights generally avoids getting values outside the original range of
values (greater than the minimum input value and smaller than the maximum input
value).
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P - - -
) Kriging - Main Parameters a X
Input
| Geostatistical set Fe (raw + gaussian) o w Print |

Data table Drillholes / Composites 15m
final lithology-sel o ~ Richore ,‘F

Selection

Estimate @) Raw Variables () Gaussian Variables Residusls (C) Conditional Expectation
Stationarity option Ordinary Kriging

Raw variable Fe

| output
| Datatable FE Grid 75m x 75m x 15m [ >
|

Selection B orebody [ ,‘F

Calculation Mode

© Fointkriging () Block Kriging i

Spedial Options

Collocated cokriging i [ Use local anisotropies i Use customized block sizes B Resetnegative weights to zero
Rescaled cokriging [ Use uncertain data i Use sampling density variance

(] Filtering model components i [ Take faults into account i Multiple kriging

Advanced

[ Use parceling i

Ready for next step: Neighborhood Definition.

9 < Back Next = P run X Close
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Defect Fixes

ING-5010 - Collocated Co-Kriging

When running collocated co-Kriging with a global (unique) neighborhood,
some auxiliary statistics were computed without including the collocated
point, leading to incorrect values for these variables. This affected the
covariance between true and estimated values, variance of the estimator,
slope of regression between true and estimated values, and the correlation
between true and estimated values. The calculations have been corrected to
include the collocated point.

ING-5024 - Windows decorations
In a Windows 11 environment, certain decorations were no longer visible:

« in the kriging task, when you want to view the various objects, the blue
square disappeared.

 in all 3D views, when you want to invert colors or display the compass /
gnhomon, the blue square also disappeared.

We now use another style to display those decorations (This bug will be
completely fixed when the QT version will be modified).

ING-5031 - PCA/MAF

An issue in PCA/MAF caused a misleading "Generating charts" message to
briefly appear in the progress bar when unchecking the normalization option,
even though chart updates were incomplete. The message has been removed
to avoid confusion, ensuring the progress bar reflects only relevant status
updates.

ING-5059 - Calculator

In the Calculator, when opening the task, the first column for aliases was by
default very small and we only saw the cross to make empty the field.
Moreover, if you clicked a bit on the left to expand the column, it clicked on
the bulb icon, which could reset to automatic all the aliases that you had just
changed. Some improvements have been made to avoid this bad interface
behaviour:
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« Add back the label on alias column so that is more explicit and larger by
default,

« Remove the Clear icon in the alias column (indeed in any table trying to
remove the X from the table in string fields),

« Do not animate the auto button on mouse hovering if also on the resize
handle, do only check for mouse release on the auto button if originally
mouse pressed.

ING-5073 - Quantiles calculation

The calculation of the quantiles of a variable could be slower than expected in
some cases. This was most severe on very large data tables in which many
(but not all) of the values were equal to a constant.

ING-5076 - SPDE

An error occurred when running the Simulations task (SPDE mode) without
local anisotropy due to an incorrect number of neighboring points in the
mesh building process. The process now adjusts the number of neighbors
dynamically, ensuring consistent and reliable results.

ING-5078 - Estimation Validation

Deleting one of the columns in Estimation Validation's table of variables did
not work properly, with the final variable not being deleted, and possibly
duplicated.

ING-5079 - Estimation Validation

When activating some weights or using subblocks plus a selection on one
dataset, the calculation of the Swath Plots could crash the application.

ING-5080 - PluriGaussian Simulations

When manually creating a lithotype rule, the application could crash after
deactivating the automatic computation of the lithotype rule (cleaning task
missing).

ING-5081 - Compositing

In the Compositing task, if you set a domain variable but you choose to apply
the same parameters for all domains, you will only see one histogram in the
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last page (Statistics & Output), while the statistics are displayed by domain. So
we change this behavior to have the same as in 2023.12.2, which means
several histograms displayed in the last page (one for each domain).

ING-5082/ING-5083 - PluriGaussian Simulations

While trying to use Local anisotropies in PGS, a speed provider warning and
an error were displayed.

ING-5084 - Sequential Indicator Simulations (SIS)

SIS returned an error if the Local Anisotropies were used on variogram only,
and not on the neighborhood as well:

Cannot get the neighborhood rotation convention

ING-5085 - Kriging

An issue in the Kriging task caused the super block rotation to incorrectly use
the previous run's rotation instead of aligning with the output grid rotation
when using SSDV. The grid rotation is now correctly displayed and applied to
ensure accurate alignment during the task.

ING-5086 - Copy Statistics

The output pattern in Copy Statistics required %var to be included, which is
not necessary when there is only one input variable. Also, the %label was
mandatory even if only one output is asked for.

ING-5087 - Support Correction

Support correction Information Effect SMU variances did not update when
switching from manual to automatic mode.

ING-5088/ING-5150 - PGS and SIS

The constant proportions were not updated when changing the input
selection.

ING-5092 - Kriging

Saving kriging weights with the collocated cokriging option caused the kriging
variable to be empty due to an undefined sample number. The issue is fixed
by assigning -1to the additional sample and skipping it during saving.

N
:- ISATIS.NEO 3 DATAMINE




Isatis.neo 2024.12 22

ING-5093 - Support Correction

When running the Support Correction task, a Statistics table is displayed in the
Messages window.

It was unclear wherever the Support Correction displayed in it is a Real Block
Support Correction (r) or a Kriged Block Support Correction (s). Indeed, when
it has information effect enabled, it was only the Kriged Block Support
Correction being dumped when both factors are interesting to get.

The letter of the formulas is now indicated, and two lines will be present in the
case of Information Effect.

ING-5096 - Import DXF Meshes

DXF files containing 3DFACE objects with three vertices were imported
incorrectly. The DXF format should have 4 vertices for each face, with the last
vertex possibly being one of the three first vertices. In some hand-crafted
DXF files that don't respect this format, the last vertex was considered to be
(0,0,0), resulting in a lot of extra triangles going to the origin. In such a case,
no extra triangle would be generated now.

Note that this could break the unlikely case where a 3DFACE has a 4th vertex
that is really (0,0,0), but the library we use does not give us the choice to do
better.

ING-5097 - Geostatistical Sets & PGS

A crash happened when editing the stationarity option of the Geostatistical
set created in the PluriGaussian Simulations task.

ING-5099 - Installation

Previous versions of Isatis.neo embedded a debug version of liblzma, which
prevented users from writing python script that use the Izma module directly
or using other modules depending on it.

ING-5101 - Backup files

When running a backup operation, no message was present in the messages
window.

Now the information about the location and backup file size are displayed in
the messages and debug messages. It is now easier to diagnose problems
looking at the messages window (or message log file few days later).
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ING-5102 - Sampling Density Variance

Since Isatis.neo 2023.12.2, when using Sampling density variance, the
customize block size option was forced on BUT its user interface in Page 2
was missing.

ING-5103 - PluriGaussian Simulations

The variables names linked to the Geostatistical set saved at the end of the
PGS task were not consistent with what is inside the PGS task.

ING-5104 - Kriging

A crash in the Kriging task occurred when using uncertain data (interval) due
to inconsistent checks for splitting the Gibbs sampler. The issue is resolved by
storing the split condition as a boolean, ensuring consistent behavior and
preventing crashes.

ING-5105 - Border Analysis

An input selection is applied in Border Analysis/Contact Analysis, and an
output soft boundary is created. But the soft boundary selected samples
could be outside the input selection.

ING-5106 - 2D Map

An issue was identified where changing coordinate units on a map with large
coordinate values (>1e7) resulted in incorrect axis labels due to a caching
problem with the axis scale labels. The update logic has been adjusted to
ensure axis labels are recalculated correctly when coordinate units are
changed, resolving this display issue.

ING-5107 - MIK Post-processing

In MIK Post-processing when using the "Class mean" option, the counts of the
order-relations errors, printed to the Messages after the calculation, were
often incorrect (the output error code variable saved to the data table was, by
contrast, correct). This has now been fixed.

ING-5108 - Uniform Conditioning

In Uniform Condition and Localization, an unclear error message was shown
if the output pattern would lead to variable names with the same name, as
may happen if %label or %var were omitted. There is now a status error
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message in the window that shows the missing required keyword(s).

ING-5109 - Variable Properties

The dropdown list of color scales in the Variable Properties window was too
narrow, with much of the text abbreviated. The dropdown list has been made
wider.

ING-5110 - Export Vulcan

Macro variables could only be imported when “Export all variables” was
selected, and not when they were explicitly selected for export.

ING-5111 - Unfolding

When using the method "Bend" on and intermediate reference surface from a
block model, an error was displayed: Invalid reference surface

Indeed the surfaces unfolded did not build/compute the intermediate surface
in this case.

ING-5112 - Multiple-Points Statistics

In the MPS task, the consistency check for the connectivity map incorrectly
flagged valid maps as invalid when they contained undefined values, and
changes to inputs or selections sometimes caused outdated results due to
caching issues. The check has been fixed to handle undefined values
correctly, and the caching system now updates reliably when inputs,
selections, or connectivity maps change, ensuring accurate and consistent
results in the MPS task.

ING-5113 - Copy Statistics

Copy Statistics calculator from a fine 3D grid to a coarse 2D grid crashed.
Now, it perform the statistics on every cells of the corresponding columns in
the fine grid.

ING-5115 - Import Boreholes (CSV/XLS)

When importing drillholes from CSV in "Add Drillholes" mode from batch, the
dip option was set to "Positive Downwards", even if it was set to "Positive
Upwards" in the batch file.

ING-5117 - License

Under Linux, trying to verify a license key crashed the License Activation Tool.
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ING-5121 - Export Vulcan

The performances of the Export Vulcan task were really bad: with a 10 millions
cells grid, it took more than 10 minutes to export 1 realization of a macro.

ING-5123 - Variography

Activating- Deactivating regular directions in advanced mode erroneously
triggered variogram model fitting updates.

ING-5124 - Convex hull

Convex hull extension values to create a 3D mesh do not need to be sorted in
descending order.

ING-5126 - PluriGaussian Simulations

In the lithotype rules page, the Next button was authorized even if the number
of Gaussians provided by the variogram models and by the rules were not the
same. So, we add an error message to avoid further issued in the calculator.

ING-5127 - Import Datamine

When trying to import a Datamine file that is readonly, one would get an error
about the file needing read / write access with no good reason for this.

ING-5128 - UC/LUC

An issue was identified in UC tasks where Kriging/VarEstim variables were
incorrectly selected when the automatic state was set to 'no', leading to
unintended default behavior or missing error messages. The logic has been
updated to respect the automatic state for variable selection and correctly
save the pattern in the task configuration.

ING-5141 - Simulations

When taking into account faults in the Simulations task, the status ignored the
change of parameters and the user could be blocked in the Faults definition
page because of the wrong status error.

ING-5142 - Unfolding

Unfolding from block model could lead to non-flat block model data in
unfolded space due to a wrong fitting of the generated reference surface.
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ING-5143 - Quick Interpolation

When using the Nearest Neighbor method with the parcelling option on, it led
to a blocking status error:

Please extend the parcelling size

We moved this message in the Neighborhood page instead of the Parcelling
page.

ING-5144 - Calculator

A tooltip was added in the Calculator interface to explain the variables'
behavior.

ING-5146 - Multiple-Points Statistics

Simulated results using MPS were rotated incorrectly when a global rotation
was applied, leading to inverse rotations in 2D (clockwise instead of counter-
clockwise) and scrambled angles in 3D. For local rotations, results were
inconsistent depending on the rotation convention, with the DeeSse
convention working correctly, but other conventions producing similar inverse
or scrambled outcomes. The rotation mechanism has been corrected to
ensure alignment with the specified rotation directions and conventions,
delivering accurate and predictable simulation results.

ING-5147 - Calculator

In the Calculator task, when there are input macro variables, it is possible to
use an option "repeat code for each macro index". However, if the macro
variables had incompatible indices, then an unclear error would be shown.
This has been replaced with an error message describing the problem of
incompatible indices.
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