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Introduction

In recent years, Generative Al became one of the most sought of technology. One of the most popular
use cases of Gen-Al is text generation AKA Chat Bots.

However, implementation of Gen-Al is not limited to text, it is also capable of generation of other forms
of content, such as, images, sounds, animation and 3D models.

And so, it can be utilized in use cases in several industrial operations including the ones in mining
industries.
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What is Generative-Al

Generative Al is a subset of artificial intelligence that focuses on the creation and generation of new
content. Al models, before the conceptualization of Gen-Al, primarily focussed on classification or
prediction based upon past data. Gen-Al models, on the other hand, are capable of learning from the
existing data and eventually generate content, which is novel and resembles the features of the training
data. The content can be videos, text, images or music.

There are several Generative Al models being used and the tech is evolving rapidly to improve the existing
models and bring more techniques and models into the Al space.

Generative Adversarial Networks (GANs) is a common Gen-Al model that is uses two internal models —
Generator and Discriminator. The generator model creates new content from the input data and the
discriminator model analyses the generated output and the real data together to distinguish the fake data
from the real data. By continuous learning and improvement, the generator model aims to create fake
output as real as possible and the discriminator model aims to separate out the fake output successfully.
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There are various other models being used for Gen-Al, such as,

Variational Autoencoders (VAEs) model, which is a probabilistic model that uses an encoder network to
map the data and a decoder network to reconstruct the data.

There are auto-regressive models as well. These are based upon conditional probability of each element
in the sequence of elements used in training. These are most commonly used in images and audio
generation.

We also have Transformer-based models, which are related to Natural Language Processing. GPT and GPT
2 are common examples of Transformer-based models.
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Generative Al in Mining Industry

Mining Industry, being one of the starting points of the overall industrial value-chain, remains a focal

point of technological advancements to ensure optimal efficiency, safety and sustainability. Al has already

been tested successfully in Mining Industry in multiple use cases related to forecasting, classification

enabled decision-making. With the extended capabilities of Gen-Al, further enhancements can be

achieved in multiple area, such as, exploration, plant operations, operational safety and environmental

sustainability.

Augmenting Exploration

One of the key processes in mining industry is mineral exploration. Traditionally multiple exploration

methods are used, such as, geological mapping, geochemical sampling, geological surveys and drilling.
Gen-Al can be leveraged extensively to optimize exploration by utilizing its modelling and imaging

capabilities.

Artificial (Synthetic)
Data generation:

Gen Al can be used to
create synthetic or
artificial data sets that are
similar to actual mining
data. The generated data
sets can augment the
existing geochemical and
geological data sets,
which can further be used
to improve the decision-
making and predictions,
generally achievable by
machine learning models.

Target modelling:

Gen Al algorithms can analyse
vast amount of geospatial data,
including geological data,
satellite images, geophysical
signatures and geochemical
features to learn the patterns
and generate hyperspectral
images and 3D models of
underground formations and
potential target areas with grade
and distribution of mineral
deposits. This can maximize the
probability of mineral discovery
and help in allocation of
resources optimally.

Optimal sampling and
survey zoning:

By using the geospatial
parameters, cost and
resource factors, Gen Al
can provide strategies for
Sampling and Surveys by
suggesting optimal
locations for\ mineral
discovery, thereby,
reducing the overall
sampling or surveying
costs and improving
resource utilization.
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Enhancing Operational Efficiency

Real-time data from sensors, and various equipment can be used to train Gen-Al models to achieve
operational excellence.

Optimal Mine Planning: By considering geological constraints, resource availability, deposit
characteristics and operational requirements, Gen-Al can be utilized in creating optimal mine

0 plans, layouts, simulations and extraction sequencing. This can help in reducing waste,
reducing costs and optimizing resource allocation.

Predictive Model generation: The Gen-Al models using the training data can be used to
generate predictive models that can predict potential equipment failure, mineral processing
parameters, forecasted yields. This can be used to further optimize maintenance schedules,
adjusting parameters (temperature, pressure, etc.) and resource allocation. Some of the
examples of these operations can be drill and blast optimization, Ore processing, flotation an
leaching operations and material handling.

mineral processing. These models can simulate realistic operations helping in analyzing and

° Digital Twin Modelling: Gen-Al can create digital twins of equipment and systems in
testing various operational conditions virtually.

Automated Report Generation: Gen-Al can automatically generate reports required for
various operational analysis. This can provide insights into metrics from production,
performance and quality perspectives.

Improved Safety

Safety is a crucial aspect and one of the key concerns in the mining industry. Gen-Al can significantly help
in improving the safety in mining operations.

e Predictive Safety: Gen-Al can analyze historic safety data, incidents and conditions and create
predictive models that can help in preventing accidents and removing safety hazards.

¢ Real-time monitoring: Gen-Al can use real-time sensors, computer vision feeds and equipment data
such as air pressure, vibrations to detect hazards, damaged equipment, security breaches and take
preventive action.

e Simulation and Training: Gen-Al can create realistic simulations of different operational conditions
and emergency situations. This can help in training and readiness of mining personnel and creating
crisis management plans.

e Automated Risk Assessment Reports: Gen-Al can analyze data parameters from equipment, past
accident reports and incidents to create automated risk assessment and metrics reports which can be
used for key insights and planning.

www.evalueserve.com

Sensitivity: Public



Environmental Sustainability

Mining Industry has been on the forefront of maintaining and promoting environmental sustainability and

Gen-Al can help in benefiting the industry in making operations further sustainable.
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Energy Management: Generative Al can analyse energy consumption patterns in the mining
operations and generate models that can optimize energy utilization. This can further help in
reducing carbon emissions and reduce waste of resources.

Reduce ecological impact: Generative Al can analyse the geological and environmental data to
optimize the mine placement and facilities that can target to minimize the risk of environmental
and habitat destruction. It can generate models for habitat protection and restoration, helping
minimize the impact on flora and fauna.

Minimize waste: By analysing historic data, practices and geological characteristics, Generative
Al can optimize the resource extraction methods and material usage while reducing the waste
and ecological impact from it. It can be well used as a tool to implement circular economy
practices in mining industry.

Maintaining Air Quality: Generative Al can analyse satellite images along with other
environmental data to implement practices to maintain AQI, reduce air pollution and prevent
poisoning.

Water Conservation: Utilizing water optimally can be achieved with the help of Gen-Al. Gen-Al
models can analyse the water usage and measure water pollutants to generate optimal water
conservation, recycling and management plans.

Tailings management: Tailings-the by-product of mining can be effectively managed with the
help of Gen-Al models. Gen-Al can analyse the data points to provide safe disposal plans and
opportunities to reprocess the by-products. This reduces the risks associated with storage of by-
products.

Automated Environmental Impact Assessment: Gen Al can analyse data from multiple data
points from both internal operations and external environment to create automated sustainability
reports and ElAs. This can improve the accuracy of reporting and help in taking required
measures and improvement plans.
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Conclusion
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Generative Al can help in transforming the mining industry
by optimizing exploration and operations, improving safety
and stimulating sustainability. Mining industry can utilize
Gen-Al to reduce costs, wastes and optimize allocation of
resources to improve productivity and maximize value
generation while reducing the risks and environmental
mutilation. The major requisite to unleash the full potential
of Gen-Al is the availability of high-quality and relevant data
that can be used to train the models again and again in an
endeavour to achieve perfection. With ongoing
advancements in technology and Al methodologies, the
future of mining industry looks promising in revolutionizing
global industrial landscape.
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Evalueserve Disclaimer

The information contained in this report has been obtained from reliable sources. The output is in
accordance with the information available on such sources and has been carried out to the best of our
knowledge with utmost care and precision. While Evalueserve has no reason to believe that there is any
inaccuracy or defect in such information, Evalueserve disclaims all warranties, expressed or implied,

including warranties of accuracy, completeness, correctness, adequacy, merchantability and / or fitness of
the information.
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About Evalueserve

Evalueserve is a leading analytics partner to Fortune500 companies. Powered by mind+machine™,
Evalueserve combines insights emerging from data and research with the efficiency of digital tools and
platforms to design impactful solutions. A global team of 4,500+ experts collaborates with clients across
15+ industries

Connect with us
Connect with us on m

If you are interested in speaking with Evalueserve about

how your organization can adapt for tomorrow, please E VA L U E S E RV E

contact us at info@evalueserve.com or for more
information, visit www.evalueserve.com.
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