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QGIS Plugins Development for 3D Geological modelling
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1. Loop Project
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An integrated and interoperable platform enabling
3D stochastic geological modelling

Providing solutions for subsurface resources management:
Increasing confidence in subsurface resources & materials management
Accelerated decision making and testing (the ability to make quicker,
more efficient decisions and to test them early)
Understanding and reducing risk in resources management

Un ) Uncertainty Mapping & Risk Mitigation Lead-ClI
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Project Leader
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1.1. Uncertainty Analysis: loopUI
. Open Source indicators
. Localize geological uncertainty
. Identify dissimilarities across ensemble of models

Uncertainty Propagation
Main sources of uncertainty

Uncertainty Analysis - Indicators

Local Global
Data Conceptual Algorithmic 3D volumes Summary statistics (histogram, connectivity, ...)
— J20maps |
Scenarios — s m— i .
lithocode Entropy 2D multi-dimensional scaling

s representation of histogram dissimilarities
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LoopStructural

-002 000 002 004
Dimension 1
From Pirot et al. (2022)

Working on two main themes:

1) Improving uncertainty propagation through the
modelling workflow

2) Characterizing prediction or outcome uncertainty
to support decision making

https://github.com/Loop3D/loopUl
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1.2. Joint inversion platform: Tomofast-x

. Open Source
. Parallelised 3D Inversion Code
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https://github.com/TOMOFAST/Tomofast-x
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1.3. Map Deconstruction: map2loop

. Open Source
Automated extraction of geological information from maps
. Unbiased repeatable process

200

map2loop

Cartographic
Display

o -0 Simple translation

Query Engine \
) |
| ]
Projection f
Manager

L f | o 2D GIS Map Analytics
e

Current Usage: manual method with one model built
map2loop: automated which allows multiple hypotheses https://github.com/Loop3D/map2loop-2
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1.3. Map deconstruction

Faults

3ndino doojzdew

"~~~ Groups

,--- Formations -4/,
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1.4. 3D modelling engine: LoopStructural

. Open Source _ . _ o
«  Uses full field dataset 1ime-aware Geometrical modelling — combining structural frames

*  Contacts Poly-deformation: ) -
 Bedding * Modelling events step by step .S_ZV \ j
. * Time-aware process: youngest
Cleavages event is modelled first, then the
. Fault offsets second youngest, etc... until the s1* Fasat W
. . . grimary foliation (most often j
*  Timing relationst edding) is modelled %

s0*
s Modellinﬁ is geometry based

S1 —\/—\l
(not mechanical) F1
S0*
* Event types: ‘-/ g

* each fault or family of faults
* Folding event

* Unconformity

* Intrusions

Laurent et al., 2016, EPSL sy

https://github.com/Loop3D/LoopStructural
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2. QGIS Plugin Development
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QGIS

A Free and Open Source Geographic Information System

. Free and open source
I
. Fast and extremely easy installation on both (&G lS 3°30 S 1 H e rtog e n bOSC h@
window and Linux & Mac hég been re|eased!

. Lots of plugins and extensions, reliable and
constantly updated

New release: 3.30!

Get the for your Operating System and read the

. Design your customized QGIS Plugin

g Very simple and effective GUI to work with Create, edit, visualise, analyse and publish geospatial information on Windows, macO$, Linux, BSD and mobile devices
. For your desktop, server, in your web browser and as developer libraries
. Seamless to connect with databases and export
and import spatial data to and from. B— D——
. . Download Now Support QGIS
Version 3.30.1 Donate now!

https://github.com/Loop3D/qgis-loopplugin
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2.1. Proposed Workflow Development

Solar eclipse Apr 20, 2023

-------

Communications currently in dev

-

In dev/testing phase (version v0.5)

Working in progress

Map2loop

Remote server

Remote server in testing phase

A9NI3§ IJ0WIdY
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Automated
data processing &
data clipping
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Pdf copy to follow this link for animation

— https://github.com/Loop3D/qgis-loopplugin




BB THE UNIVERSITY OF .
\ WESTERN AUsTRALIA —ertrefor EXPLORATION
NY/ TARGETING M"‘Ex CRC

MInEX crc

2.4. What is an end point solution?
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2.4. What is an end point solution?

(2 Loop processor X E
g h 0
Layers (G
v @ % Y " ‘ \PrOJect Directory |C:/Users 00110133 UIWAYQGIS_PLUGIN TestingData
X v Uy
P
v @ structure clip V(%) Geology
v faults dip
By VA Fault
V. Structure .
L]
Safe solutions to test:
Python Console v 5 o7M
SRy RestAPI
i Orientations
Websocket

3 @ Ror
4
Drillholes ssccscee
Sections
Folds
hostname
o username

password

Save Config File Run mapZloop Run LoopStructural

centre for EXPLORATION
TARGETING

Processing Toolbox
3002

_EX Seardh...

X Recently used
b @ Cartography

b () Database

b () Filetools

b Q6

» (@ Interpoltion

b () Layertools

b @ Mesh

b @ Network anelysi
b () Plots

b ) Raster analsis
b () Raster creation
b () Restertemain .
b () Rastertools

b () Vector analysis
b () Vector creation
b () Vector general

Vector selection

<
b () Vectortable
b Q) Vectortiles
b & GOAL
b Openlog
) @ sach

A

MinEx crc

[Data Source

1- More testing

2- Connect Loopstructural
3- Save user new dictionary

QGIS (Eluging

L

Clutpt
Wiz

Data Prep
[

Preprocessing

Loop
Link

Server

Docker container (compute
instance/Cloud Server)

Loop Engine
data input

_ | WVisualization

Loop Engine
autput

Loop codle

Tonls

Best solution for remote communication
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Understanding User needs
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Loop3D - usability questionnaire

The Loop team is working towards building an interactive Loop3D WebApp, to increase
usability and improve the overall user experience. As such, we want to build on your
experience with Loop. Your feedback is invaluable to help us develop tools that are tailored
for our users' needs.

@ mark.jessell@gmail.com (not shared) Switch acc~-* i
A
* Required . . .
Loop3D - security questionnaire
The Loop team is working towards building an interactive Loop3D WebApp, to increase
Which organization do you represent? * usability and improve the overall user experience. This questionnaire will help us
understand potential security conflicts for users when interacting with Loop and GIS
software.
Your answer
A  mark.jessell@gmail.com (not shared) Switch account &
* Required

What is vaour role in this oraanization? *

Which organization do you represent? *

Your answer
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3. Upcoming training opportunities
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2023 Per‘th 6t International Archean Symposium

25 —27 July 2023
Fremantle, Perth, Australia

I(‘ Z
Followed by R Gz%;rz

it - - - Bl - T

NEW WORKSHOPS AVAILABLE
Visit 6ias.org/workshops/

6ias Workshops

Archean Fault Rocks: 23 — 24 July 2023
3D Modelling and Loop: 22 — 23 July 2023
Archean-Proterozoic boundary core workshop: 25 July 2023

Supported by R £
€ Geo BHP @ A & 2

onferences BUSINESS J(z GOLD
(WA} Inc EVENTS ntertek V
— 7= ROAD  LABWEST

PERTH ANGLOGOLDASHANTI



* Interested in new sport, please join us:


https://www.meetup.com/en-AU/Fury-River-Dragon-Boat-Club/

