About
Since 2015, Solve Geosolutions has been trusted by the minerals exploration and
mining industry to provide specialist geoscientific data science and high-powered
computational geophysics and geoscience advice and services.
As Australia’s first dedicated geoscientific machine learning consultancy, we have seen the
market react to and adopt new technologies to improve new and existing workflows that
make the most of the rapid increase in the volume and diversity of geoscientific data.
We need a new generation of tools to harness the complexity of this data and extract
everything we can from our dataset. At Solve, our aim is to develop and implement data
science-based solutions that improve how we mine and explore large and complex
multivariate datasets.
We believe that education in the burgeoning field of geoscientific ML is the key to bringing
the right technologies to the right processes, driving our industry forward.
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driven by the desire to be technical leaders in
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backgrounds and specialise in both
geoscience, data science, mathematics and
mining, which means our data science
workflows are grounded in a strong
understanding of geology.
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What we do
Solve uses a wide variety of mathematical, statistical, computational and
machine-learning workflows to obtain geological insights for our mining and
exploration clients.

This process generally begins with exploratory data analysis to understand the
structure in the data. Once the problem is clearly understood, there are a number of
solutions that Solve can provide, which are centred around the characterisation and
prediction of geoscientific data.

Read on to learn about some of the broad areas in which we operate; exploration,
orebody knowledge, traditional and machine-learning boosted geoscience.

Greenfields targeting
Greenfields terranes present explorers with a unique set of challenges, from
collating and integrating public and proprietary disparate datasets, through
to determining the best allocation of limited resources.
At Solve, we help explorers make the most out of all scales of data, from
globally-available remote sensing products, to state or national geophysical
compilations, through to drilling and surface geochemistry databases.
These data, along with terrane subject matter expertise enter our data
modelling and machine learning workflows to provide products including
mineral prospectivity analysis, refined data products and geophysical data
modelling and inversions.
Our greenfields processes lead to refined geological mapping, improved
camp-scale targeting, better understanding of large-scale geological
structures, and can help direct drill programs.

Left: Underappreciated expression of mineralised BIF unit in the Pilbara, Australia.
Right: Sn/W prospectivity in north-east Tasmania, Australia. Bottom: Multi-model
prospectivity analysis showing overlap of disjointed models.

Brownfields targeting
Brownfields teams face different problems; their goal is to identify extensions
to known deposits or find satellite deposits close to existing infrastructure.
Improved understanding of these extensions or satellite systems can be
obtained by leveraging the knowledge of existing or near-by mineral systems.
At this geological scale, we typically operate in a more data-rich environment
than in the greenfields setting. This enables us to focus on identification and
characterisation of key data relationships that inform geological and
mineral-systems understanding. This is typically an informed-modelling
process, where we ask scientifically reasonable questions from our data.
Such informed modelling processes include geologically constrained
inversion models, data gap analysis, proximity modelling and 3D geology
model validation, resulting in improved resource and drill targeting, guidance
of future data acquisition campaigns, and target ranking.

Near-mine, multi-scale, multi-data, analysis of orebody
expression.

Orebody knowledge
Resource definition, classification and estimation are critically important in determining
mine planning and scheduling, whilst determining the financial viability and profitability of a
project.
As a project progresses towards an advanced stage, there is a sharp increase in the
quantity and variability of new data that drives characterisation of the variation in
lithological, mineralogical, metallurgical and geotechnical character of the ore body.
Solve aids the process of improving orebody knowledge by integrating disparate datasets,
building near-miss indication models, performing quantitative and qualitative
machine-driven models, and assessing data inconsistencies.
The results of these processes are data and expert-driven orebody models and near
real-time OBK insights. These are driven by productionised machine learning and
computer vision (see Datarock) workflows that supercharge resource-intensive work and
provide previously unobtainable, orebody-wide datasets.

Top: lithogeochemical domains. Middle:
data-driven geomet domains. Bottom: Recovery
risk model.

Geoscience
Our team has a strong geoscientific background, including significant experience across a range of
geoscientific disciplines. We offer technical and project management services across the following:
●

●

●
●

Geophysics
○
Survey management, QC, processing, forward and inverse modelling, interpretation
○
Airborne, ground, downhole
○
Gravity, magnetic, radiometric, electrical methods, passive seismic, wireline
Hyperspectral and multispectral
○
QC and processing
○
Satellite and airborne
Geological and structural modelling
Bulk mineralogy modelling

Geoscience
Geoscientific principles and spatial context are at the core of all machine learning
and advanced modelling that Solve undertakes.
In addition to employing existing state-of-the-art geoscientific and geospatial
processing algorithms, we have developed several advanced routines to extract
new insights from existing data.
These processes span the geophysical, remote sensing, analytical geochemistry
and mineralogy disciplines. The goal is to provide the best-possible representation
of data, facilitating improved geoscientific understanding.
An example of one such processing algorithm is shown, where a variably isotropic
filter is applied to airborne gravity gradiometry data (left) in order to minimise
geologically irrelevant signal while retaining signal with maximum coherence along
the localised prevailing geological strike (right).

Solve Labs is a suite of cloud-hosted software and web apps that help users with their data-related problems. Our apps range
from bespoke solutions for individual clients, through to off-the-shelf apps that help carry out general tasks commonly found in
the mining industry.
We believe that you are best-suited to understand the complexities and relationships in your data; we are here to help by
providing easy access to cutting-edge algorithms across the data science and geoscience spectrum.
Solve Labs currently has three ready-made apps available for beta-testing, with more on the way. You can read more about
these apps below.
Contact us if you would like to assist as a beta tester, or get in touch if you have specific software requirements that we can
help with. Once testing is complete, apps will be available via subscription.
No matter how big or small the problem, our unique combination of data science, high-powered computing, and decades of
combined geological experience means that you will get the most suitable outcome for all your geoscientific software needs.

Solve Labs

Autoplan

Bowser

Link

Ratchet

Design and cost
geophysical and
geochemical surveys

Impute missing data in
geoscientific datasets

Identify patterns in your
data using unsupervised
classification

Combine datasets
quickly and easily

Courses
We host public and private educational courses to raise awareness of the
possibilities and pitfalls of applied data science and machine learning in the
geoscientific context.
Courses can be tailored to your own data, or we can use relevant publicly available
data. Courses can focus on theory and present case-study examples, or mix in
hands-on, low or no-code practical exercises.
Our aim is to enable clients to ask informed questions about their data and have a
clear understanding of the applicability of machine learning.
Solve has hosted more than 50 public and private courses over the last 5 years, and
has been a proud contributor to geoscientific data science workshops at industry
and student events.

GIS for geoscientists
Over one or two days, we introduce you to the key functionality of QGIS open
source software, and show you how you can use it for your mining and exploration
projects. Key learnings include:
●
●
●
●
●

Familiarisation with the QGIS interface
Map making/cartography
Manipulation of raster and vector datasets
QGIS plugins
Database connections

Some experience with GIS is preferred but not required.

Intro to data science
Over one or two days, we introduce and demonstrate powerful data science tools
to help you get the most out of your data. Key learnings:
●
●
●
●

Familiarisation with the Orange software package
Data manipulation & visualisation
Multivariate statistical analysis
Supervised and unsupervised machine learning

No programming or coding experience required

Advanced data science
Over two days, we introduce the Python and/or R programming languages and
basic coding skills to get you started on the journey out of Excel. Key learnings:
●
●
●
●
●

Familiarisation with R or Python and IDEs
Basic programming in R or Python
Data cleaning
Basic statistics
Data visualisation

Intro to data science course or basic programming experience is required

Custom courses
Want to learn how to interact with your own data using data science, machine
learning, or other computational geoscience or geophysical processes?
Have a particularly tricky problem that you would like a solution workflow for the
future, instead of a one-off answer?
Contact us to discuss your goals. Together, we can work on a bespoke course,
tailored to address your issues and give you confidence and understanding of the
processes that you can utilise.

Solve Geosolutions is a geoscientific data-science consultancy

We have serviced the mining and exploration industries since 2015.
Based in Melbourne, Perth & Hobart, we operate on global projects and across all commodities.
We have a geoscience-first mindset, solving mining and exploration problems by combining the
specialised application of geoscientific domain expertise, with established and cutting-edge
machine-learning processes.

For more information:
w: www.solvegeosolutions.com
e: information@solvegeosolutions.com
p: +61 (0) 415 348 249

