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COURSE 1:
A Review of Al in the Chilean Mining Industry:
Innovations and Challenges

Mary Torrico, Academic, Universidad de Tarapaca, Chile; and Julie
Supanta, Academic, Universidad de Tarapaca, Chile

WHEN LENGUAGE LENGTH
July 3 Spanish 2,5 hours
DESCRIPTION

The Chilean mining industry has been a fundamental pillar of the country's economy for decades. With vast
deposits of copper, gold, silver and other minerals, Chile has positioned itself as one of the world's leading
producers. However, the mining industry faces significant challenges in terms of efficiency, safety and
sustainability. Taking into account the reality of Chilean mining, the use of artificial intelligence is seen as a key
tool to optimize mining operations. The implementation of artificial intelligence systems in Chilean mining has
the potential to improve productivity, predict and prevent equipment failures, and reduce risks for workers.

Therefore, this course will explore the copper production process and the impact that artificial intelligence has
had in each of its stages, as well as the challenges and opportunities associated with its implementation.
Chilean mining faces complex challenges, such as the need to explore and develop deeper and more difficult
deposits. In this context, artificial intelligence has the potential to revolutionize the way these challenges are
addressed, transforming and optimizing the industry for a more efficient and sustainable future.

GENERAL OBJETIVES

1. To provide an understanding of the copper production process, from
exploration to cathode production.

2. To explore the specific applications of artificial intelligence in the
Chilean mining industry.

3. To analyze the challenges and opportunities of implementing artificial
intelligence in the Chilean mining industry.
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CONTENTS AND PROGRAM

09:00 - 09:50 Module 1: Chilean Mining Julie Supanta

09:50 - 10:00 Questions and Discussion Module 1

170:00 - 10:10 Break1

Module 2: Artificial Intelligence Applied to

10:10 - 11:00 Chilean Mining

Mary Torrico

171:00 - 171:10  Questions and Discussion Module 2

11:170 - 11:30 Conclusions and Closure of the Course Course Coordinator

LECTURER(S) BIO

Mary Torrico, Mechatronics Engineer, is currently pursuing a master's degree in Artificial Intelligence applied
to the energy and infrastructure sector. She develops as a professional at the Universidad de Tarapaca in the
Department of Mechanical Engineering, and currently leads a project focused on technological maturation in
monitoring within the port of Arica. She is in charge of the female leadership axis of the project Consorcio
Ingenieria 2030 UV-UTA and manager of the Technovation Girls program at the Universidad de Tarapaca.

Julie Supanta, Civil Mining Engineer graduated from the Universidad de Atacama. With previous experience
in important mining companies such as Collahuasi and Radomiro Tomic, where she has provided significant
solutions in the mining field. She is currently working as a teacher at the Universidad de Tarapaca in the
Department of Mechanics and as a manager of multiple service projects, collaborating with state and private
sector entities. She is also pursuing a Master's degree in Geotechnics and Foundations.
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COURSE 2:
Advanced Tools for Battery Condition Monitoring
and Forecasting in Electric Mining Fleets

Kevin Espinoza, Advanced Mining Technology Center, Universidad de
Chile; Jorge Garcia, Francisco Jaramillo and Diego Troncoso, Sustainable
Electromobility Acceleration Center, Universidad de Chile

WHEN LENGUAGE LENGTH
July 3 Spanish 3 hours
DESCRIPTION

This course is designed to present key concepts related to the condition indicators associated with the use of
batteries, which are fundamental in electromobility applications in the mining sector. Tools and methodologies
for online estimation of these indicators will be addressed, as well as long-term prediction techniques, with the
objective of anticipating critical events and optimizing energy management.

GENERAL OBJETIVES

1. To introduce indicators and vital signs associated with battery
monitoring in electromobility applications.

2. To review tools and methodologies used to generate estimates and
predictions associated with these vital signs and condition indicators.

3. To explore the use of these indicators in decision making and
electromobility applications in mining.
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CONTENTS AND PROGRAM

Module 1: Real-time Monitoring of Battery
14:00 - 14:50 Vital Signs, Energy Autonomy and Degradation
Forecasting

Kevin Espinoza
Francisco Jaramillo

14:50 - 15:00 Questions and Discussion Module 1

15:00 - 15:10 Break1

Module 2: Operating Cycles, Instantaneous
15:10 - 15:50 Electrical Power and Energy Consumption in Diego Troncoso
Electromobile Mining Equipment

15:50 - 16:00 Questions and Discussion Module 2

16:00 - 16:10 Break2

Module 3: Case Study - Electric Vehicle Range
16:10 - 16:40 Estimator Using Physics-Inspired Modeling and Jorge Garcia
Machine Learning Algorithms

16:40 - 16:50 Questions and Discussion Module 3

16:50 - 17:00 Conclusions and Closure of the Course Course Coordinator

LECTURER(S) BIO

Kevin Espinoza, Electrical Civil Engineer and Master in Engineering Sciences from Universidad de Chile.
Research experience on efficient state-of-charge estimation and forecasting tools for lithium-ion batteries, with
applications in electromobility. He is currently an engineer in electromobility projects in underground mining
at the Advanced Mining Technology Center (AMTC), focused on charging technology technical analysis and
electric infrastructure sizing.
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Francisco Jaramillo, Electronic Civil Engineer from Universidad de La Frontera, Chile, and PhD in Engineering
from Universidad de Chile. He is currently a postdoctoral researcher at Universidad de Chile, where he
collaborates with the Sustainable Electromobility Acceleration Center, the Advanced Mining Technology Center,
and the Fault Diagnosis and Prognosis Laboratory. His lines of research focus on: machine learning, control
systems, and fault diagnosis/prognosis using Bayesian algorithms. These methodologies have been developed
and applied by the researcher in diverse engineering contexts, including wastewater treatment using pilot-
scale biological reactors, state-of-charge estimation and discharge time prediction associated with lithium-ion
batteries, and structural health monitoring of wind turbine blades.

Diego Troncoso, Electrical Civil Engineer from Universidad de Chile and Master in Engineering Sciences,
specialized in Electrical Engineering, from Universidad de Chile as well. He has experience in lithium-ion battery
research and data processing for the study of related health indicators, as well as in electromobility projects in
the field of open-pit mining. He is currently an engineer in second life battery projects and electromobility in
underground mining.

Jorge Garcia, Electronic Civil Engineer and PhD candidate in Electrical Engineering at Universidad de Chile. His
research focuses on the development of advanced methodologies for the diagnosis, prognosis and
management of the health status and autonomy of lithium-ion batteries in electric vehicles, applying artificial
intelligence and physical modeling techniques. He is a researcher at the Sustainable Electromobility
Acceleration Center and the Advanced Mining Technology Center, where he actively participates in fleet
electrification projects in underground and urban mining. He has more than three years of experience in
electromobility projects, fleet optimization, data analysis and decision support systems. He has led the
development of tools for real-time monitoring of electric vehicles, integrating predictive models with practical
applications in industrial contexts.
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COURSE 3:

Hyperspectral Imaging for Mining and Mineral
Resources

Dean Riley, Research Scientist, Department of Mining and Geological
Engineering, University of Arizona, USA

WHEN LENGUAGE LENGTH
July 4 English 3,5 hours
DESCRIPTION

This course provides a comprehensive introduction to hyperspectral imaging techniques and their applications
in the mining and mineral resources sector. Participants will explore the fundamental principles of
hyperspectral imaging, including its advantages and limitations in mineral exploration and resource
management. The course delves into the use of Visible and Short-Wave Infrared (VSWIR) imaging for identifying
and analyzing mineral compositions, offering insights into spectral characteristics and practical applications in
mining. Additionally, it covers Long-Wave Infrared (LWIR) imaging techniques for detecting and mapping
mineral resources, emphasizing thermal properties and their implications for mining operations. Beyond
mineral exploration, the course also exposes participants to hyperspectral imaging applications in other areas
and discusses future directions for this technology in the mining industry. By the end of the course, participants
will gain valuable knowledge and skills to leverage hyperspectral imaging for efficient and effective mineral
resource exploration and management.

GENERAL OBJETIVES

1. To introduce participants to hyperspectral imaging for mining and
mineral resources.

2. To expose participants to hyperspectral imaging applications in areas
other than mineral exploration.

3. To discuss future directions of hyperspectral imaging for mining and
mineral resources.
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CONTENTS AND PROGRAM

09:00 - 09:50 Module 1: Overview of the Course Dean Riley

09:50 - 10:00 Questions and Discussion Module 1

170:00 - 10:10 Break1

Module 2: Visible and Short-Wave Infrared

10:10 - 11:00 (VSWIR) Imaging Dean Riley

171:00 - 171:10  Questions and Discussion Module 2

11:170 - 11:20 Break2

Module 3: Long-Wave Infrared (LWIR)

11:20-12:10 - Dean Riley
Imaging

12:10 - 12:20  Questions and Discussion Module 3

12:20 - 12:30 Conclusions and Closure of the Course Course Coordinator

LECTURER(S) BIO

Dean Riley, Director of the Mine Hyperspectral Research Consortium and MIINERS Laboratory at the University
of Arizona, and CTO of Echo Labs, a Canadian startup focused on hyperspectral imagery automation for Oil &
Gas and Mining. He holds a BS in Geology from Oregon State University and a PhD in Geological Sciences from
The Ohio State University. With over 20 years of experience in Department of Defense contracting and The
Aerospace Corporation, he managed SEBASS hyperspectral sensors. A retired Lieutenant Colonel from the US
Army, Riley's research spans the mining lifecycle, geometallurgy, geotechnical studies, and environmental
topics like hydrocarbon detection and greenhouse gas emissions.
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