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The Al+ Mining Certification explores the transformative impact of artificia
Intelligence on the mining industry, offering you an in-depth understanding of A

CERTSs®

fundamentals. You will learn how machine learning and deep learning are applied in

key areas such as exploration, operations, predictive maintenance, and workforce

development. This certification emphasizes not only the technical aspects of Al but

also I1ts ethical implications, ensuring you can navigate the landscape of ethical Al

and regulatory comp

lance. Furthermore, 1t explores Al-powered Augmented Reality

(AR) and Virtual Reality (VR) for workforce upskilling, equipping you with cutting-

edge tools to enhance training and development In Mining.

As you progress, you Will explore how Al can be strategically applied to dec

ma
rea

KING, risk mManagement, and supply chain optimization. The certification Inc

ISION-

udes

-world case studies from industry leaders such as Vale and Anglo-American,

which demonstrate the tangible benefits of Al integration in Mmining operations. By
the end of the certification, you will be prepared to leverage Al for safer, more

efficient, and sustalinable mining practices, positioning yourself to excel

competitive and rapidly evolving industry.

TThis certification will cover the following topics:

Introduction to Al In Mining

Machine Learning & Deep Learning for Mining

INn Mineral Exploration & Resource Modeling

for EQuipment Automation & Fleet Optimization
INn Predictive Maintenance & Asset Management

for Environmental Compliance & Sustainability

for Workforce Transformation & Ethical Al

> > > > > >

INn Mining Strategy & Implementation

N 3

Mining Industry Knowledge: Basic understanding of mining operations and

terminology Is required.

e Coding Skills: No prior coding experience necessary; templates will be provided.

IS helpful.

Data Analytics: Familiarity with fundamental data analytics and statistics concepts

e GIS/Geospatial Data: Prior exposure to GIS or industrial automation is a plus but

Nnot mandatory.

e Additional Recommendations: Exposure to GIS, geospatial data, or industrial

automation is a plus, but not mandatory.
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« Mining Industry Professionals: Those wanting to integrate data analytics and Al
INto MiNiNng operations.

e Data Analysts: Professionals looking to apply analytics in mining and geospatial
contexts.

e GIS Specialists: Individuals keen to work with geospatial data in mining
applications.

« Automation Engineers: Professionals interested in using data analytics for
automation in Mining.

o Aspiring Data Scientists: Anyone aiming to specialize in data science within the
MiNing sector.

e Technology Enthusiasts: Individuals interested in how Al and data analytics are
transforming mining.

e Master Al Fundamentals: Develop a strong understanding of Al, machine
learning, and deep learning techniques taillored to mining operations.

o Apply Al in Core Mining Areas: Utilize Al to optimize exploration, operations,
predictive maintenance, and workforce development.

« Navigate Ethical Al Challenges: Address ethical considerations and ensure
regulatory compliance when implementing Al solutions in mining.

e Leverage AR/VR for Workforce Training: Use Al-driven Augmented Reality (AR)
and Virtual Reality (VR) to enhance upskilling and training in the mining sector.

o Strategically Implement Al in Operations: Apply Al for informed decision-
making, risk management, and optimizing supply chaln processes.

e Analyze Real-World Case Studies: Learn from industry leaders like Vale and Anglo-
American on how Al has transformed their mining operations.
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Al Is transforming modern mining practices, bringing unprecedented advancements
In efficiency, safety, and resource management. By harnessing the power of Al,
mMining professionals can make smarter, data-driven decisions that optimize
operations and enhance overall performance.

The global adoption of Al in mining i1s growing, with significant regional variations Iin
Iits implementation. North America leads the adoption of Al in mining with a 28.8%
market share, followed by Asia-Pacific at 25% and Europe at 24.3%. The United
Kingdom Is seeing notable growth at 14.1%, while Latin America and the Middle East
and Africa (MEA) regions each hold a 5.4% share. These statistics highlight how Al's
Impact Is unfolding across diverse regions, demonstrating its growing role In
reshaping the mining industry. As Al technology advances, its influence will only
continue to grow, enabling mining companies to Improve resource management,
optimize decision-making, and drive sustainability In a competitive and rapidly

evolving market.

North America dominates
the market with 28.8%

L

The European region has a The Asia-Pacific region
market share at 24.3% share stands at 25%

Latin America
stands at 5.4%

Middle East and Africa

(MEA) region is growing

The United Kingdom is At 5.4%

growing at 14.1%

Figure 1. Market Share of Al from a Regional Perspective
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As Al continues to evolve, its influence on the mining industry is expected to expand,
significantly improving operational efficiency and safety standards. In the future, Al
will enable precise resource forecasting and optimize extraction processes, allowing
for more effective and sustainable mining operations. Integration with |oT, sensor
technologies, and big data will provide real-time insights into mining activities,
enhancing resource management, and streamlining operations.

Advancements in machine learning will help analyze environmental and operationa
data more accurately, enabling mining companies to reduce their ecologica
footprint and ensure compliance with Increasingly stringent environmenta
regulations. Al will also revolutionize workforce management, using predictive
analytics to optimize labor allocation, improve safety measures, and enhance skills
development programs.

As Al tools become more sophisticated, they will offer deeper insights into supply
chaln Mmanagement, risk assessment, and strategic decision-making, enabling
MIiNiNg companies to make more informed and efficient decisions. The future of Al In
mining will also prioritize ethical considerations, focusing on creating transparent,
safe, and sustainable Al systems that promote fairness and accountability, ensuring
the industry's long-term viability.

Al Is revolutionizing mining by enhancing efficiency, safety, and sustainability.
Through machine learning and data analytics, mining operations are becoming
smarter and more precise, Improving exploration, resource extraction, maintenance,
and workforce management. This transformation drives down costs, minimizes risks,
and promotes environmentally responsible practices.

o= e Al predicts equipment failures, reducing downtime, and repair
a—s costs.
 Machine learning enhances mineral discovery, optimizing exploration,
and minimizing environmental impact.
76\ o Al streamlines logistics, inventory, and material flow for greater
! efficiency.

@ e Al detects hazards in real-time, improving worker safety and preventing
QJ accidents.

hﬂL o Al analyzes data to reduce ecological impact and ensure regulatory
c‘f’Q compliance.

Figure 2: Exploring How Al Transforms Mining Practices
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With ongoing advancements In predictive tools and data analysis, Al Is crucial for
transforming mining operations iNnto smarter, more responsible practices for the

future.

Al Is transforming the mining industry by addressing key challenges such as
equipment failure, resource exploration inefficiencies, and safety concerns. Through
advanced data analytics, machine learning, and automation, Al enhances operational

efficiency, reduces costs,

and ensures safer, more sustainable practices. By

Integrating Al Into mining operations, companies can overcome long-standing
obstacles and stay competitive in an evolving market.

Unpredictable equipment failures
lead to costly downtime and
maintenance delays.

Traditional exploration methods are
time-consuming and expensive.

Mining environments pose numerous
safety risks, such as gas leaks and
equipment malfunctions.

High operational costs, especially in
extraction and transportation, reduce
profitability.

Mining operations often harm the
environment, contributing to waste and
pollution.

‘ Equipment
Failure and
\ Downtime

Al-powered predictive maintenance detects
potential failures early, reducing downtime
and repair costs.

Machine learning analyzes geological data more
accurately, speeding up resource discovery and
lowering costs.

‘ Resource
Exploration

\ Inefficiencies

‘ Worker Safety
and Hazard Al automates tasks like drilling and hauling,
\ Detection cutting labor costs, and improving efficiency.
‘ Operational
Costs and Al automates tasks like drilling and hauling,
\ Efficiency cutting labor costs, and improving efficiency.

1140

Environmental
Impact and
\Sustainability

Al optimizes energy use, reduces waste, and
ensures compliance with environmental
regulations, minimizing ecological impact.

Figure 3: Al Addressing Current Challenges in Mining Industry

he mining industry Is Increasingly integrating Al to drive innovation and solve

complex challenges. By adopting advanced Al technologies, mining companies are
enhancing operational efficiency, reducing costs, and improving safety. Al is playing a
crucial role In automating repetitive tasks, such as drilling and material handling,

with autonomous vehicles and
environments. Moreover, Al

robots performing these tasks In hazardous

Is also enabling real-time data analysis, allowing
companies to monitor operations more effectively, predict maintenance needs, anc
optimize resource extraction. Also, Al models are being used to analyze geologica
data, iImproving exploration accuracy, and helping companies discover new minera

reserves. This shift towards Al-driven operations Is helping the mining industry
become more agile, cost-effective, and environmentally responsible.
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How to Integrate Al into Mining Practices?

Integrating Al into mining practices involves a systematic approach that combines
the right technology, data, and expertise. The process begins with identifying areas
where Al can add value, followed by selecting appropriate Al tools and technologies
that integrate well with existing systems. Building a strong data infrastructure is
critical, as Al relies on high-quality, real-time data for effective decision-making.
Collaborating with Al experts ensures the chosen solutions are tailored to the
company's specific needs. Once implemented, the Al systems should be continuously
monitored and optimized to maintain performance and scalability.

Pinpoint operational challenges like maintenance, exploration,
and safety where Al can bring significant improvements.
Develop systems to collect, process, and manage real-time data

that will feed Al algorithms.

Choose Al solutions that align with your mining operations and
integrate seamlessly with existing technologies.

Implement Al solutions in small-scale, controlled environments

to evaluate their impact and refine them before full deployment.
Partner with Al specialists and mining technology providers to

ensure effective implementation and adaptation.
Continuously track Al system performance to identify issues and

make adjustments as needed.
Based on performance insights, refine Al models and scale them

across other areas of the mining operation for broader impact.
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Figure 4. Integrating Al into Mining Practices
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Jnderstanding Al in mining Is essential as it Is driving Innovation In the industry,
Improving efficiency, safety, and profitability. By gaining knowledge of Al, Machine
_earning (ML), and Deep Learning (DL), you will be able to harness these
technologies to streamline operations, enhance decision-making, and stay
competitive in a rapidly evolving market. The ability to predict equipment failures,
optimize resource extraction, and implement Al-powered automation will be critical
for future-proofing your mining operations.

This module introduces the fundamentals of Al, ML, and DL in mining, starting with
an overview of how Al is transtforming mineral exploration, extraction, and processing.
You will learn the evolution of Al in mining, its technological milestones, and its
Impact on the industry. The module also explains the differences between Al, ML, and
DL, their roles in mining automation, and how Al learns from mining data to optimize
operations. Additionally, 1t covers real-world use cases such as Al-powered
automated decision-making and deep learning for geospatial analysis, showcasing
their practical applications in improving efficiency and resource management In
mining.

Understanding Machine Learning (ML) and Deep Learning (DL) iIs crucial for
effectively applying Al In mining. These technologies are transforming mining
operations by enabling data-driven insights, enhancing exploration accuracy, anc
optimizing resource management. By grasping the differences between supervised
and unsupervised learning, you will be better equipped to Implement these
techniques In real-world mining applications. Additionally, understanding how ML
and DL are used to enhance safety, predict equipment faillures, and Improve
exploration efficiency will position you to leverage Al for a more productive and safer
mMiNing operation.

his module introduces you to the fundamentals of ML and DL in mining, starting
with how ML models learn from data to enhance exploration accuracy anc
operational efficiency. You will explore the differences between supervised andc
unsupervised learning and how each is applied to mining tasks such as data
classification and anomaly detection. The module includes practical use cases like
machine learning for mineral targeting and deep learning for improving safety In
underground mining operations. Additionally, you will examine a real-world case
study of Al-powered geophysical analysis and engage in hands-on exercises to apply
ML models in exploration and egquipment monitoring.
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Al Is revolutionizing mineral exploration by improving the efficiency of minera
targeting and orebody modeling. Understanding how Al integrates with geophysica
and geochemical data processing will enable you to leverage these technologies to
identity new mineral deposits more accurately. This knowledge Is critical for
enhancing discovery rates, refining prediction models, and optimizing resource
estimation. By learning how Al-driven geostatistical and 3D modeling techniques
work, you will be able to adopt smarter approaches in mineral exploration, making
your operations more cost-effective, productive, and sustainable.

This module explores Al's role in smart exploration and orebody modeling, starting
with the foundational technigues for identifying mineral deposits through advanced
data processing. You will learn how Al enhances exploration efficiency, orebody
characterization, and geophysical/geochemical data analysis for accurate deposit
identification. The module also covers how machine learning improves prediction
accuracy and how Al-powered geostatistical and 3D modeling tools optimize reserve
estimation. You will explore real-world use cases, such as Barrick Gold’'s Al-powerec
mineral targeting, and engage In hands-on exercises for geological analysis anc
model building.

Al-driven predictive maintenance Is transforming the way mining companies
manage their equipment, moving from reactive to proactive maintenance.
Understanding how Al monitors equipment health and predicts faillures before they
occur will help you reduce downtime, enhance safety, and increase operational
efficiency. With Al technologies like real-time sensor data collection, anomaly
detection, and reinforcement learning, Mining operations can optimize their fleet
management and machinery performance. This knowledge will empower you to
implement Al solutions that extend equipment lifespan, minimize unexpected
breakdowns, and improve overall productivity.

This module covers the role of Al In predictive maintenance and asset management,
focusing on how Al technologies are applied In equipment health monitoring, fleet
mManagement, and proactive maintenance. You will explore how Al automates tasks
such as robotic excavation, drilling, and material transportation, Improving precision
and safety. The module also dives Iinto how Al enhances underground mining
automation, reducing risks and improving efficiency. Use cases like BHP's Al-
powered self-driving trucks and Anglo American’s Al-driven predictive maintenance
provide real-world examples of how Al Is reducing downtime, lowering repair costs,
and optimizing equipment management. Additionally, you will engage in hands-on
exercises and group discussions to critically analyze Al's role In eqguipment
monitoring and maintenance decision-making.
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Al I1s becoming a powerful tool In ensuring that mining operations comply with
environmental regulations and contribute to sustainability efforts. Understanding how
Al can monitor air quality, water resources, soil contamination, and emissions wil
equip you to integrate these technologies into your operations to meet environmenta
standards. With the increasing global focus on sustainability, Al-driven environmenta
monitoring will help you manage risks, reduce carbon footprints, and optimize
resource usage, while minimizing the environmental impact of mining activities.

This module explores Al's role In environmental compliance and sustainabillity,
focusing on how Al technologies help monitor and manage environmental impacts in
mining. You will learn how Al detects air pollutants in real time, ensuring that mining
operations meet air quality standards. The module also covers Al applications in water
resource management, such as tailings dam monitoring for early failure detection, and
soll contamination analysis to detect heavy metal pollution. Additionally, Al's role In
emission reduction and optimizing carbon footprint reduction will be discussed. Use
cases from companies like Vale and BHP demonstrate Al's practical impact on water
quality and dam safety monitoring. You will also analyze Rio Tinto's Al-enablec
sustainablility Initiatives and engage In hands-on exercises using satellite data and
Google Earth Engine to assess environmental risks.

As Al continues to shape the mining industry, understanding its ethical implications
and role In workforce transformation is essential. Al has the potential to augment
worker capabillities, enhance safety, and improve productivity, but its adoption must
be done responsibly. By exploring Al-driven workforce augmentation, personalized
reskilling, and ethical considerations, you will be equipped to implement Al solutions
that support both business growth and fair treatment of workers. Understanding how
Al can be used for safety training and compliance will also prepare you to address
regulatory requirements and build a more skilled, adaptable workforce.

This module focuses on the ethical dimensions of Al in mining and its transformative
Impact on the workforce. You will learn how Al collaborates with workers to enhance
decision-making and productivity without replacing jobs, as well as how Al supports
workforce reskilling through personalized training. The module explores the ethical
considerations of Al adoption, Including transparency, accountability, and bias
prevention to ensure responsible use. You will also discover how Al powers immersive
AR/VR technologies for safety training in underground mining operations. Use cases
will illustrate Al's practical applications in enhancing worker safety and VR training
effectiveness. Additionally, you will analyze a case study of Anglo-American’s success
with Al-powered VR training for workforce reskilling and engage in hands-on exercises
using Al simulation tools for hazard detection and safety training.
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Al 1s revolutionizing strategic decision-making in mining, emMpowering companies to
make data-driven choices that enhance business growth, operational efficiency, and
risk management. Understanding how Al can improve production forecasting,
optimize supply chains, and mitigate financial risks will enable you to stay competitive
IN the mining Industry. By leveraging Al for regulatory compliance and legal risk
assessment, you can ensure that your operations remain transparent and in line with
iIndustry standards, ultimately fostering more informed and strategic business
decisions.

This module explores how Al iIs driving strategic decision-making in mining by
providing predictive insights that enable business growth and competitive advantage.
You will learn how Al improves production forecasting, helping predict demand,
mitigate supply chain risks, and analyze pricing trends. The module also explores Al's
applications In mMining finance and risk management, such as budget planning, fraud
detection, and investment risk analysis. Additionally, you will explore how Al supports
regulatory compliance, legal risk assessment, and the automation of compliance tasks.
Case studies, like Vale's Al-driven supply chain

While Al technologies offer significant advantages, businesses often face challenges
like skill gaps, data complexity, and integration difficulties during implementation. At
Al CERTs, we provide certifications to empower organizations to tackle these issues
effectively and achieve seamless Al integration.

Why do companies struggle to adopt Al Share of employers saying lacking Al
technologies? (2023) skills is a barrier to adopt Al (2023)
Skills Gap 33%
47% 48% 49%

37%  41% 42%

- 4 42%

Data Complexity 25%

Integration
22%

Challenges

Lack of Tools 21%

¥ &
- ) =

France
Canada
Ireland
Austria
Germany

Cost Barrier 21%

employers of the major
%of Employer 42% economies believe a shortage
of Al skills
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e Challenge: The adoption of Al In the mining industry faces significant
challenges due to the lack of understanding of how Al technologies can be
effectively Integrated Into mining operations. Many professionals, from
engineers to executives, struggle to fully utilize Al for optimizing resource
extraction, predicting equipment failures, or improving safety protocols. This
knowledge gap results In missed opportunities to enhance operational
efficiency, reduce costs, and increase sustainability.

e Solution: This certification addresses these challenges by providing specialized
training for mining professionals aiming to harness the power of Al In their
operations. The certification equips you with the skills to integrate Al into
various mining processes, from predictive maintenance to resource modeling,
enabling you to make more Iinformed, data-driven decisions that improve
productivity and reduce operational risks.

e Benefit: By completing this certification, you will gain the expertise to apply Al
tools effectively across different mining functions. With these skills, you will be
better equipped to optimize exploration, improve safety standards, and make
smarter decisions that drive profitability and sustainability, ultimately boosting
your competitive edge in the mining industry.

e Challenge: Many mining professionals face challenges due to the lack of access to
advanced Al technologies that can transform key areas such as resource
exploration, equipment maintenance, and safety monitoring. Without the ability
to leverage Al-driven Insights, mining companies may miss opportunities to
optimize production, reduce downtime, and enhance safety measures, ultimately
Impacting their efficiency and profitability.

e Solution: The Al+ Mining certification provides specialized training designed for
professionals in the mining industry. This certification offers hands-on experience
with Al tools that can be integrated into daily mining operations. You will learn
how to apply Al to enhance exploration accuracy, predict equipment failures, anc
optimize resource extraction, leading to more informed decision-making anc
strategic planning.

e Benefit: By mastering Al applications in mining, you will be equipped to
revolutionize your mining operations. You will be able to make smarter, data-
driven decisions, automate critical processes, and Improve safety and
sustainabilility in your operations. With these skills, you will stay ahead of industry
trends, optimize operational efficiency, and ensure long-term success In a
competitive mining environment.

At Al CERTs, we offer a strategic solution, fostering a culture primed for Al
integration and innovation. Our Al certification offers comprehensive training and
Industry-recognized credentials, empowering you to lead your company into an Al-
driven future.
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1.0ur meticulously designed certification equips you with a thorough
understanding of Al fundamentals and practical applications, ensuring Al
becomes an integral and accessible tool within your organization.

2.With a strong focus on lifelong learning, the certification empowers your
workforce to stay ahead of emerging Al trends and advancements, enabling your
organization to maintain a decisive edge in an ever-competitive landscape.

3. The Al CERTs certification not only enhances technical expertise but also fosters
Interdepartmental collaboration by promoting knowledge sharing and teamwork
through cross-functional projects, breaking down silos and paving the way for
successful Al integration across all levels of your organization.

4.

The future of business belongs to those who harness the power of Al.

Tailored for Success: Our certifications are customized to meet individual needs,
providing specialized training crafted by industry experts to equip your workforce
with the specific skills and knowledge required for critical Al roles.

Actionable Expertise: \We prioritize hands-on learning through projects and case
studies, ensuring your team graduates with the skills and confidence to successfully
Integrate and utilize Al technology, driving iInnovation and business benefits.

Become an Al Leader: Lead the Al revolution with Al CERTs. Invest in your workforce
and join us In fostering an Al-inclusive culture where your team can harness Al's

transformative power and lead your organization to success.
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Get Started
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Al CERTS

WWW.alcerts.al

Contact

252 West 37th St., Suite 1200W
New York, NY 10018
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