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Al and IAGEN Application Use Case

Equipment Monitoring and Maintenance for the detection of
equipment anomalies using artificial vision to anticipate failures and

optimize maintenance.

I. Introduction

The Vaca Muerta geological formation, located in the province of Neuquén,
Argentina, represents an energy resource of great national and international significance.
This vast expanse houses significant reserves of unconventional hydrocarbons and, in
turn, exhibits growing potential for the development of renewable energy. In this dynamic
context, artificial intelligence (Al), and in particular generative artificial intelligence
(GENAI) and computer vision, are emerging as fundamental tools for optimizing

production processes in various industrial sectors, including the energy sector.

This report aims to provide a comprehensive analysis of the application of AIGEN in
conjunction with computer vision to improve production processes in both renewable and
non-renewable energy sectors in Vaca Muerta, Neuquén, Argentina. It will explore recent
technological advances, practical applications in both sectors, challenges and
opportunities inherent in its implementation, and offer strategic recommendations for
stakeholders in the region. The report will be structured through the presentation of
fundamental concepts, an analysis of specific applications, a discussion of critical

factors for its adoption, and the formulation of conclusions and future prospects.



The dual nature of Vaca Muerta, as a prominent source of hydrocarbons and an
emerging renewable energy hub, creates a unique setting for investigating the synergistic
applications of Al and computer vision in different energy production methods. The
established infrastructure for oil and gas extraction could serve as a foundation for the
adoption of advanced technologies, while the push toward renewable energy demands
innovative solutions to achieve efficiency and sustainability. Furthermore, the
incorporation of Al at Vaca Muerta could have a significant impact on Argentina's energy
independence and its position within the global energy market. Increased efficiency and
production, driven by Al, could translate into increased exports and reduced dependence

on imports.
Il. Recent Advances in Generative Artificial Intelligence for Computer Vision

Generative Artificial Intelligence (GENI) is a branch of artificial intelligence that
focuses on creating new content, such as models, images, code, or text, from existing
data . / This technology uses advanced algorithms to analyze large amounts of
information, identify patterns, and generate new and original content that is often

indistinguishable from that created by humans.

In the field of computer vision, IAGEN is used to generate new images, videos, or 3D
models for a wide variety of applications. Generative models, such as Generative
Adversarial Networks (GANSs), Variational Autoencoders (VAEs), Diffusion Models, and
Transformers, are fundamental in this field, as they possess the ability to synthesize data
that can be used for various computer vision tasks. This approach marks a significant
evolution from traditional computer vision, which relied on manual feature engineering,

to deep learning models capable of automatically extracting features from data.

In recent years, there has been significant progress in the application of generative

artificial intelligence to computer vision.

Generative Adversarial Networks (GANs) are composed of two neural networks: a

generator and a discriminator. The generator creates new images, while the discriminator



evaluates the authenticity of these images, providing feedback to the generator so it
learns to produce increasingly realistic images. GANs have proven useful in image
generation, transferring visual styles, and translating images from one domain to another.
Recent developments have focused on improving the stability of GAN training and the
quality of their results, with techniques such as Wasserstein GANs (WGANs) and
conditional GANs that allow for accurate image generation based on specific inputs.
GANSs could be especially valuable in Vaca Muerta for creating synthetic data that mimics
the particular visual characteristics of the region's equipment and environments,
facilitating the training of robust computer vision models. Obtaining large labeled
datasets for specific scenarios in the energy sector can be challenging, and GANs offer

a solution to overcome this limitation.

Variational Autoencoders (VAEs) are neural networks that learn to compress and
reconstruct images. They consist of an encoder that compresses the image into a lower-
dimensional space and a decoder that reconstructs the image from this compressed
representation. VAEs have been used in applications such as image reconstruction,

image generation, and anomaly detection.

Diffusion Models represent another type of generative model that uses a diffusion
process to generate images, starting with a random noise signal that is gradually refined

until a realistic image emerges.

Vision Transformers (ViTs) emerged as an alternative to convolutional neural
networks (CNNs), demonstrating a unique ability to process entire images holistically.
This feature has made them particularly effective in object detection and segmentation
tasks, setting new performance standards. In the context of Vaca Muerta, ViTs could
offer greater accuracy in detecting faults or anomalies in large-scale energy
infrastructure, such as solar farms or pipelines. Their ability to process images holistically

could be better suited to identifying subtle but critical visual patterns.

Self-supervised learning (SSL) has established itself as a fundamental technique in

machine learning, addressing the persistent challenge of acquiring labeled datasets. SSL



significantly reduces costs and time by decreasing the need for labeled data by up to 80%,
making it a transformative approach for companies and researchers. This methodology
can be especially beneficial in Vaca Muerta, where labeling large amounts of visual data
from remote energy sites can be costly and laborious. Leveraging unlabeled data can

accelerate the development of computer vision models for various applications.

Real-time video analytics has seen significant advances, with applications in areas
such as public safety, autonomous vehicle navigation, and sports analytics. At Vaca
Muerta, real-time video analytics could be crucial for safety monitoring at potentially
dangerous energy production sites. Immediate detection of unsafe behavior or

equipment failures can prevent accidents.

Edge computing involves processing data closer to the source, reducing latency and
enabling autonomous operation of devices such as smart cameras and drones. This
capability is vital for deploying machine vision solutions in remote areas of Vaca Muerta
where network connectivity may be limited. Autonomous inspection drones, which rely
on edge processing, can operate efficiently without a constant connection to centralized

servers.

lll. Machine Vision Applications in Renewable Energy Production Processes in Vaca

Muerta

Argentina has shown growing interest in the development of renewable energy, and
the Vaca Muerta region offers significant potential for solar and wind power generation.
Machine vision plays a crucial role in optimizing the production processes of these clean

energy sources.

In the field of solar energy, machine vision is applied in various areas:

1. Fault Detection and Maintenance: Drones equipped with cameras and machine
vision algorithms are used to inspect solar panels for defects, cracks, dust buildup,
and other issues that may affect their efficiency. Thermal image analysis can identify

overheated panels or components. Early fault detection using machine vision can



significantly reduce downtime and improve the overall energy performance of solar
farms in Vaca Muerta. Proactive maintenance based on visual data can prevent

minor problems from becoming maijor failures.

2. Solar Tracking System Optimization: Machine vision is used to ensure proper
alignment of the solar panels with the sun's movement throughout the day,

maximizing energy capture.

3. Renewable Energy Estimation and Prediction: Computer vision is used to analyze
weather patterns and cloud cover from satellite imagery or ground-based cameras,
improving the accuracy of solar power generation predictions. More accurate solar
power prediction, enabled by computer vision, can improve grid stability and facilitate
better integration of solar energy into Vaca Muerta's energy mix. Knowing expected

energy production enables better management of energy storage and distribution.

4. Security and Surveillance: Solar park sites are monitored for security purposes,

detecting unauthorized access or potential hazards.

In terms of wind energy, applications of machine vision include:

1. Turbine Blade Inspection: Drones with high-resolution cameras and computer
vision algorithms are used to inspect wind turbine blades for cracks, erosion,
lightning damage, and other defects. Images are analyzed to assess the severity and
location of the damage. Computer vision-based wind turbine inspections can be
performed more efficiently and safely than manual inspections, reducing costs and
downtime at Vaca Muerta wind farms. Drones can access hard-to-reach areas

without endangering human inspectors.

2. Performance Monitoring: Video streams from wind turbines are analyzed to
monitor their operating status and identify any anomalies in their movement or

performance.

3. Environmental Monitoring: Computer vision is used to monitor the impact of wind
farms on the surrounding environment, such as bird collisions (although not explicitly

mentioned in the snippets, this is a relevant application).



4. Predictive Maintenance: Historical visual data and real-time images are leveraged
to predict potential wind turbine failures, enabling proactive maintenance

scheduling.

IV. Machine Vision Applications in Non-Renewable Energy Production Processes in Vaca

Muerta

Oil and gas production remains a fundamental pillar in Vaca Muerta, and technology
plays a crucial role in optimizing these processes. Machine vision offers a wide range of

applications in this sector.

1. Pipeline Monitoring: Drones, satellites, or aerial vehicles equipped with cameras
and machine vision are used to inspect oil and gas pipelines for leaks, corrosion,
vegetation encroachment, unauthorized construction, and other potential
problems. Thermal image analysis can detect temperature anomalies indicative
of leaks. Automated pipeline inspection with machine vision can significantly
improve the safety and environmental integrity of oil and gas operations in Vaca
Muerta by enabling early detection of leaks and damage. Manual inspections are
time-consuming and can miss subtle signs of deterioration.

2. Equipment Monitoring and Maintenance: Machine vision-enabled cameras are
used to monitor the condition and performance of critical equipment at oil and gas
facilities, such as pumps, valves, and drilling rigs. Anomalies such as overheating,
oil leaks, or unusual vibrations are detected. Analog gauges (oil level, temperature,
pressure) are also automatically read using machine vision algorithms. Machine
vision-based predictive maintenance can reduce downtime and operating costs in
the Vaca Muerta oil and gas sector by identifying potential equipment failures
before they occur. Proactive maintenance based on visual data is more efficient
than reactive repairs.

3. Safety and Compliance: Job sites are monitored to ensure compliance with safety
protocols, such as the use of personal protective equipment (PPE) and prevention

of unauthorized access to hazardous areas. Unsafe behavior is detected in real



time, and supervisors are alerted. Drill mast latches are also monitored to ensure
safe operation. Improving safety through machine vision surveillance can
significantly reduce accidents and improve worker well-being in the often
hazardous environments of the Vaca Muerta oil and gas fields. Real-time
monitoring and alerts can prevent human error and unsafe practices.

Production Optimization: The status of cargo pumps is monitored to improve oil
and gas production. Video data is analyzed to identify bottlenecks or inefficiencies
in production processes.

Leak Detection (Methane Emissions): Infrared cameras and computer vision
algorithms are used to detect methane gas emissions from pipelines and facilities,
enabling faster leak identification and repair. Accurate and timely detection of
methane leaks using computer vision is crucial to reducing the environmental
impact of oil and gas operations in Vaca Muerta. Methane is a potent greenhouse
gas, and minimizing its release is a key sustainability goal.

Improving Drilling Operations: Oil well location and precision drilling are improved
using computer vision combined with machine learning. Real-time monitoring of
drilling rig components and operations is provided.

Security: Unattended operating sites are monitored for security issues such as

intrusions, and instant alerts are sent.

V. Integration of Generative Artificial Intelligence to Improve Computer Vision in

the Vaca Muerta Energy Sector

Generative artificial intelligence can significantly enhance and improve the

capabilities of computer vision in the energy sector °.

1.

Data Augmentation: GANs and VAEs are used to generate synthetic images and
videos of energy infrastructure, equipment, and operational scenarios to expand
the training datasets for computer vision models. Variations of existing images
are created with different lighting conditions, angles, occlusions, and anomalies to

improve the robustness and generalization of the models. Generating synthetic



data can address the challenge of real-world data scarcity for specific fault types
or rare events in Vaca Muerta's energy infrastructure, leading to more accurate
and reliable computer vision models. Collecting large numbers of images of
equipment failures or safety incidents is difficult and expensive.

Image Generation for Simulation and Planning: Generative models are used to
create realistic simulations of potential scenarios, such as equipment failures,
pipeline leaks, or weather-related impacts on renewable energy generation. These
simulations can assist in personnel training, developing emergency response
plans, and optimizing operational strategies for the specific conditions at Vaca
Muerta. Virtual environments created with IAGEN can provide safe and cost-
effective training grounds.

Image Restoration and Enhancement: GANs and VAEs are employed for tasks
such as image super-resolution (improving the resolution of low-quality images
from drones or remote cameras), image infilling (filling in missing or damaged
portions of images), and image translation (e.g., converting infrared images to
RGB for easier analysis). Improving the quality of visual data captured in Vaca
Muerta’s often challenging environmental conditions (e.g., dust storms, extreme
temperatures) can improve the accuracy of computer vision analysis. Poor-quality
images can hinder the performance of even the most advanced computer vision
models.

. Style Transfer for Anomaly Detection: Style transfer techniques are potentially
used to highlight subtle anomalies or deviations from the normal visual
appearance of equipment or infrastructure.

. Captioning and Descriptive Metadata Generation: Combining computer vision
with large language models (LLMs) to automatically generate natural language
descriptions and labels for images and videos, improving content management
and searchability. Automated metadata generation can save time and resources
for energy companies in Vaca Muerta that manage large amounts of visual data
from their operations. Manual labeling and description of images and videos is

labor-intensive.



VI. Al Agents and Agentic Workflows. The Evolution of Generative Al.

1. IAGEN Agents Concept

In recent years, generative artificial intelligence (GAIl) has revolutionized the way we
interact with technology, enabling the development of systems capable of generating
content, answering complex questions, and assisting with highly demanding cognitive
tasks. From this capability, a new technological architecture has emerged: GAl-powered
agents. These agents are not simple conversational interfaces, but autonomous systems
that can interpret instructions, make decisions, execute tasks, and learn from their

interactions with the environment.

An IAGen agent combines large language models with additional components such as
external tools, memory, planning, and autonomous execution. This allows them to
operate in complex environments, with the ability to break down objectives into steps,
coordinate multiple actions, interact with digital systems (such as databases, APIs, or
documents), and adapt to context changes in real time. These qualities distinguish them
from traditional chatbots and open up a range of more sophisticated and customizable

applications.

At the organizational level, these agents are being used to automate processes, generate
data analysis, assist in decision-making, and improve the user experience, both internally
and externally. For example, they can take on human resources, legal, financial, or
logistics tasks, and even tasks linked to the technical areas of production processes,
acting as intelligent assistants that collaborate with human teams. This ability to
integrate knowledge and execute tasks autonomously transforms the way organizations

can scale their operations without losing quality or control.

Furthermore, agentic workflows—structures where multiple agents collaborate to solve
complex problems—allow responsibilities to be distributed among different agent
profiles, each with specific functions. This creates hybrid work environments where

humans and agents coexist, optimizing time, costs, and results. The ability to connect



agents with tools such as Google Drive, CRMs, or document management platforms

further expands their capabilities.

The development of IAGen-powered agents represents a crucial step toward a new era

of intelligent automation.

Among the benefits of authentic workflows powered by generative Al models is the ability
to automate entire production processes, end-to-end, and even add value by leveraging

the capabilities of language models based on these technologies.

However, its implementation also poses technical, ethical, and legal challenges, ranging
from responsible design to human oversight. Therefore, understanding its architecture,
operational logic, and potential impacts is critical for its effective and safe adoption in

diverse professional contexts.

2. Agent design proposal powered by IAGEN
Step by Step Workflow with IAGEN:

e Sensor and Camera Installation: High-definition camera systems and sensors are
installed at strategic points on key equipment and machinery to capture
continuous visual data.

e Data Capture and Transmission: Visual data is transmitted to a centralized
platform in real time, where it is stored and processed by analysis systems.

e Predictive Analytics with IAGEN: Generative artificial intelligence processes visual
data, identifying patterns and predicting failures or wear and tear. Generative
models generate possible scenarios and solutions.

e Automatic Operation Optimization: Based on the analysis results, the system
automatically adjusts the machinery to optimize its operation, maintaining
efficiency and reducing costs.

e Reporting and Feedback Generation: Generated reports allow operating teams to

access detailed data on machine status and interventions performed, facilitating



informed decision-making.

Hypothetical example:

Let's imagine a pump on a drilling rig showing signs of overheating. Thanks to installed

sensors and cameras, the anomaly is detected early. IAGEN's predictive model

anticipates a potential failure and, before it occurs, automatically adjusts operating

parameters to prevent damage, while also sending an alert to the maintenance team to

check the pump in the next few hours.

VII. Challenges and Opportunities for Implementation in Vaca Muerta

The adoption of AIGEN and computer vision in the Vaca Muerta energy sector

presents specific challenges and opportunities.

1. Challenges

e Infrastructure Limitations: Potential lack of robust digital infrastructure, including
reliable internet connectivity and high-performance computing resources, especially
in remote areas. The need for significant investment in digital infrastructure is a key
challenge for the widespread adoption of advanced Al technologies in Vaca Muerta.
Al models, especially generative ones, require substantial computing power and data
transfer capabilities.

e Data Availability and Quality: Difficulties in accessing large, high-quality, and well-
labeled data sets necessary to train effective Al models, particularly for specific use
cases in the Vaca Muerta context.

e Regulatory Environment: Uncertainty or lack of specific regulations regarding the
use of Al in the energy sector in Argentina. Potential bureaucratic hurdles and
approval processes for the implementation of new technologies.

o Skilled Workforce: Possible shortage of professionals with experience in Al,
computer vision, and data science within the Argentine energy industry.

e Integration with Existing Systems: Difficulties integrating Al-driven solutions with



legacy systems and existing operational workflows at energy facilities.

e Cybersecurity Concerns: Ensuring the security of Al systems and the data they
process against cyber threats.

eHigh Operating Costs: The initial investment and ongoing operating costs
associated with implementing and maintaining Al solutions.

2. Opportunities

eIncreased Efficiency and Automation: Automation of tasks such as inspections,
monitoring, and data analysis, leading to faster processing times and reduced labor
costs.

eEnhanced Safety: Real-time monitoring for safety compliance, detection of
hazardous situations, and accident prevention.

eincreased Productivity and Production: Optimizing production processes,
predicting equipment failures, and reducing downtime.

e Cost Reduction: Reducing maintenance costs through predictive maintenance,
reducing operational inefficiencies, and minimizing environmental damage from
leaks or failures.

e Better Decision-Making: Providing real-time data and information to operators
and managers, enabling faster, more informed decisions.
eEnvironmental Sustainability: Improving leak detection, optimizing energy
consumption, and facilitating the integration of renewable energy sources.

e Accelerated Innovation: Streamlining research and development processes and

enabling the exploration of new operational strategies.
VIIl. Recommendations and Future Directions
To enable the Vaca Muerta energy sector to strategically implement and leverage

AIGEN and machine vision, the following recommendations are proposed:

e Short-term investment in Al agent implementation teams in technology and
training: Investment is required in proofs of concept and pilot testing. The focus here

must be on developing the talent needed to implement these solutions, as there is a



trend toward cost reduction in systems that enable "no-code" and "low-code"
automation. For the first stage, it is also recommended to recruit teams with
experience in Al agent design and implementation. Finally, it is key to form an in-
house team to support and foster an agentic culture that redefines human-machine
interaction.

e Strategic Investments in Digital Infrastructure: Prioritize investments in robust
communications networks, cloud computing facilities, and edge computing
capabilities to support the implementation of Al solutions across Vaca Muerta's
energy operations.

eData Collection and Management Initiatives: Develop strategies to collect, store,
clean, and label high-quality visual data relevant to various energy production
processes. Explore collaborative data-sharing initiatives among energy companies
in the region.

eTalent Development Programs: Invest in training and education programs to
develop a skilled workforce capable of developing, implementing, and maintaining
Al-powered machine vision solutions in the energy sector. Consider partnerships
with universities and research institutions in Argentina.

¢ Pilot Projects and Proof of Concepts: Promote and support the implementation of
pilot projects to test and validate the effectiveness of AIGEN and computer vision for
specific use cases in renewable and non-renewable energy production in Vaca
Muerta.

¢ Collaboration and Partnerships: Foster collaboration between energy companies,
Al technology providers, research institutions, and government agencies to
accelerate the adoption of these technologies.

e Developing Clear Regulatory Frameworks: Advocate for the development of clear
and supportive regulatory frameworks that address ethical considerations, data
privacy, and safety standards for the use of Al in the energy sector.

eFocus on Specific High-Impact Applications: Prioritize the implementation of Al-
powered machine vision solutions for applications with the greatest potential impact

in Vaca Muerta, such as pipeline integrity monitoring, predictive maintenance of



critical equipment, and safety surveillance.

Future areas of research and development could include:

eExplore the use of more advanced IAGEN models, such as diffusion and
transformer models, for complex tasks such as generating realistic simulations of
geological formations or optimizing drilling parameters.

e Investigate the integration of machine vision with other sensor data (e.g., thermal,
LiDAR) for more comprehensive and accurate monitoring and analysis.

eDevelop federated learning approaches to train Al models on distributed data
across multiple energy sites while preserving data privacy.

eInvestigate the application of Explainable Al (XAl) techniques to improve the

transparency and reliability of Al-driven information in critical energy operations.
IX. Conclusion

In short, the integration of generative artificial intelligence and computer vision
presents significant potential to improve production processes in both the renewable and
non-renewable energy sectors within Vaca Muerta. These technologies offer substantial
opportunities to increase efficiency, improve safety, reduce costs, and foster
sustainability in energy operations. To fully realize this transformative potential, it is
crucial to address the identified challenges through strategic investments in digital
infrastructure, the development of specialized talent, and the implementation of
supportive regulatory frameworks. By doing so, Vaca Muerta, Neuquén, Argentina, will be
able to establish itself as a leader in the adoption of cutting-edge technologies for the

future of energy production.

Sources cited

1. Vaca Muerta: Argentina on the global energy stage - Tecpetrol, access date:

March 18, 2025, https://www.tecpetrol.com/en/news/2025/techint-group-at-ceraweek

2. An Overview of Recent Developments and Understandings of Unconventionals in


https://www.tecpetrol.com/en/news/2025/techint-group-at-ceraweek

the Vaca Muerta Formation, Argentina - MDPI, access date: March 18, 2025,
https://www.mdpi.com/2076-3417/14/4/1366
3. Vaca Muerta - Global Energy Monitor, access date: March 18, 2025,

https://www.gem.wiki/Vaca_Muerta

4. Argentina oil and gas sector: Vaca Muerta shale can drive near-term growth and
fuel medium-term opportunities - Deloitte, access date: March 18, 2025,

https://www2.deloitte.com/us/en/insights/economy/americas/vaca-muerta-argentina-

energy-sector-boom.html

5. Trends in Computer Vision: From 2024 Breakthroughs to 2025 Blueprints -

ImageVision.ai, access date: March 18, 2025, https://imagevision.ai/blog/trends-in-

computer-vision-from-2024-breakthroughs-to-2025-blueprints/

6. 2025 Trends in Computer Vision: What to Expect - Picsellia, accessed March 18,

2025, https://www.picsellia.com/post/2025-trends-in-computer-vision-what-to-expect

7. Transforming Computer Vision with Al and Generative Al - ST Engineering, access

date: March 18, 2025, https://www.stengg.com/en/innovation/innovation-

stories/transforming-computer-vision-with-ai-and-generative-ai/

8. www.softwebsolutions.com, access date: March 18, 2025,

https://www.softwebsolutions.com/resources/generative-ai-in-computer-

vision.html#:~:text=Generative%20Al%20can%20be%20used,as%200bject%20detection

%20and%20classification.

9. Image Generative Al and Computer Vision | by Pawet Kapica - Medium, access
date: March 18, 2025, https://medium.com/@pawelkapica/image-generative-ai-and-
computer-vision-07b7b99a9f4d

10. How Generative Al in Computer Vision Drives Productivity - XenonStack, access

date: March 18, 2025, https://www.xenonstack.com/blog/generative-ai-in-computer-

vision
11. Generative Al in Computer Vision: Transforming Industries and Shaping the

Future, access date: March 18, 2025, https://imagevision.ai/blog/generative-ai-in-

computer-vision-transforming-industries-and-shaping-the-future/

12. The Export Ambitions of Vaca Muerta: Challenges and Realities in Argentina's


https://www.mdpi.com/2076-3417/14/4/1366
https://www.gem.wiki/Vaca_Muerta
https://www2.deloitte.com/us/en/insights/economy/americas/vaca-muerta-argentina-energy-sector-boom.html
https://www2.deloitte.com/us/en/insights/economy/americas/vaca-muerta-argentina-energy-sector-boom.html
https://imagevision.ai/blog/trends-in-computer-vision-from-2024-breakthroughs-to-2025-blueprints/
https://imagevision.ai/blog/trends-in-computer-vision-from-2024-breakthroughs-to-2025-blueprints/
https://www.picsellia.com/post/2025-trends-in-computer-vision-what-to-expect
https://www.stengg.com/en/innovation/innovation-stories/transforming-computer-vision-with-ai-and-generative-ai/
https://www.stengg.com/en/innovation/innovation-stories/transforming-computer-vision-with-ai-and-generative-ai/
https://www.softwebsolutions.com/resources/generative-ai-in-computer-vision.html#:~:text=Generative%20AI%20can%20be%20used,as%20object%20detection%20and%20classification.
https://www.softwebsolutions.com/resources/generative-ai-in-computer-vision.html#:~:text=Generative%20AI%20can%20be%20used,as%20object%20detection%20and%20classification.
https://www.softwebsolutions.com/resources/generative-ai-in-computer-vision.html#:~:text=Generative%20AI%20can%20be%20used,as%20object%20detection%20and%20classification.
https://medium.com/@pawelkapica/image-generative-ai-and-computer-vision-07b7b99a9f4d
https://medium.com/@pawelkapica/image-generative-ai-and-computer-vision-07b7b99a9f4d
https://www.xenonstack.com/blog/generative-ai-in-computer-vision
https://www.xenonstack.com/blog/generative-ai-in-computer-vision
https://imagevision.ai/blog/generative-ai-in-computer-vision-transforming-industries-and-shaping-the-future/
https://imagevision.ai/blog/generative-ai-in-computer-vision-transforming-industries-and-shaping-the-future/

Energy  Diplomacy - energynews, access date: March 18, 2025,

https://energynews.pro/en/the-export-ambitions-of-vaca-muerta-challenges-and-

realities-in-argentinas-energy-diplomacy/

13. Generative Al in Computer Vision: Use Cases and Benefits, access date: March

18, 2025, https://www.softwebsolutions.com/resources/generative-ai-in-computer-

vision.html
14. From trap lyrics to election coverage: lessons on Al from an old Argentinian
newspaper | Reuters Institute for the Study of Journalism - University of Oxford, access

date: March 18, 2025, https://reutersinstitute.politics.ox.ac.uk/news/trap-lyrics-election-

coverage-lessons-ai-old-argentinian-newspaper

15. Al Journalism Lessons from a 150-Year-Old Argentinian Newspaper, access

date: March 19, 2025, https://gijn.org/resource/ai-journalism-lessons-from-a-150-year-

old-argentinian-newspaper/

16. 4 High-Value Applications of Computer Vision in Renewables - viso.ai, access

date: March 19, 2025, https://viso.ai/applications/renewable-energy/

17. Computer Vision in the energy industry: Benefits and use cases [Part 1] - Softweb
Solutions, access date: March 19, 2025,

https://www.softwebsolutions.com/resources/benefits-of-computer-vision-in-energy-

managment.html

18. (PDF) Solar energy generation and power prediction through computer vision
and machine intelligence - ResearchGate, access date: March 19, 2025,

https://www.researchgate.net/publication/386140449_Solar_energy_generation_and_p

ower_prediction_through_computer_vision_and_machine_intelligence

19. Intelligent Monitoring of Wind Turbines in Motion - Uali, access date: March 19,

2025, https://uali.co/blog/intelligent-monitoring-of-wind-turbines-in-motion

20. The Role of Computer Vision in Monitoring Energy Infrastructure - XenonStack,

access date: March 19, 2025, https://www.xenonstack.com/blog/computer-vision-

monitoring-energy-infrastructure

21. Innovating with computer vision and Al in the energy sector - Ultralytics, access

date: March 19, 2025, https://www.ultralytics.com/blog/innovating-with-computer-



https://energynews.pro/en/the-export-ambitions-of-vaca-muerta-challenges-and-realities-in-argentinas-energy-diplomacy/
https://energynews.pro/en/the-export-ambitions-of-vaca-muerta-challenges-and-realities-in-argentinas-energy-diplomacy/
https://www.softwebsolutions.com/resources/generative-ai-in-computer-vision.html
https://www.softwebsolutions.com/resources/generative-ai-in-computer-vision.html
https://reutersinstitute.politics.ox.ac.uk/news/trap-lyrics-election-coverage-lessons-ai-old-argentinian-newspaper
https://reutersinstitute.politics.ox.ac.uk/news/trap-lyrics-election-coverage-lessons-ai-old-argentinian-newspaper
https://gijn.org/resource/ai-journalism-lessons-from-a-150-year-old-argentinian-newspaper/
https://gijn.org/resource/ai-journalism-lessons-from-a-150-year-old-argentinian-newspaper/
https://viso.ai/applications/renewable-energy/
https://www.softwebsolutions.com/resources/benefits-of-computer-vision-in-energy-managment.html
https://www.softwebsolutions.com/resources/benefits-of-computer-vision-in-energy-managment.html
https://www.researchgate.net/publication/386140449_Solar_energy_generation_and_power_prediction_through_computer_vision_and_machine_intelligence
https://www.researchgate.net/publication/386140449_Solar_energy_generation_and_power_prediction_through_computer_vision_and_machine_intelligence
https://uali.co/blog/intelligent-monitoring-of-wind-turbines-in-motion
https://www.xenonstack.com/blog/computer-vision-monitoring-energy-infrastructure
https://www.xenonstack.com/blog/computer-vision-monitoring-energy-infrastructure
https://www.ultralytics.com/blog/innovating-with-computer-vision-ai-in-energy

vision-ai-in-energy

22. Revolutionizing energy services: How computer vision enhances safety and

efficiency., access date: March 19, 2025, https://gomotive.com/blog/computer-vision-in-

energy-services/

23. At a Glance: Vaca Muerta Projects to Watch - BNamericas, accessed March 19,

2025, https://www.bnamericas.com/en/features/at-a-glance-vaca-muerta-projects-to-

watch

24. 10xds.com, access date: March 19, 2025, https://10xds.com/blog/8-use-cases-

of-computer-vision-in-oil-gas-

industry/#:~:text=Computer%20vision%20cameras%20are%20used,pointers%20and%2

Oscale%20marks%20accurately.

25. Potential real world use cases of Computer vision in the Qil & Gas industry,

access date: March 19, 2025, https://nextbrain.ca/top-10-real-world-use-cases-of-

computer-vision-ai-in-the-oil-gas-industry/

26. 8 Real World Use Cases of Computer Vision in the Oil & Gas Industry - 10xDS,

access date: March 19, 2025, https://10xds.com/blog/8-use-cases-of-computer-vision-

in-oil-gas-industry/

27. 8 Real World Use Cases of Computer Vision in the Oil & Gas Industry - Drillshore
Academy, access date: March 19, 2025, https://www.drillshoreacademy.com/news-
details.php?id=3

28. The Role of Computer Vision for the Oil & Gas Industry | ImageVision.ai,

accessed March 19, 2025, https://imagevision.ai/blog/the-role-of-computer-vision-for-

oil-gas-industry/

29. Computer Vision, Edge Computing Can Shape the Future of Oil and Gas - JPT,

access date: March 19, 2025, https://jpt.spe.org/computer-vision-edge-computing-can-

shape-the-future-of-oil-and-gas

30. High-value Applications of Computer Vision in Oil and Gas - viso.ai, access date:

March 20, 2025, https://viso.ai/applications/computer-vision-in-oil-and-gas/

31. Pipeline Inspection with Drones and Computer Vision in Oil and Gas -

ImageVision.ai, access date: March 20, 2025, https://imagevision.ai/blog/pipeline-



https://www.ultralytics.com/blog/innovating-with-computer-vision-ai-in-energy
https://gomotive.com/blog/computer-vision-in-energy-services/
https://gomotive.com/blog/computer-vision-in-energy-services/
https://www.bnamericas.com/en/features/at-a-glance-vaca-muerta-projects-to-watch
https://www.bnamericas.com/en/features/at-a-glance-vaca-muerta-projects-to-watch
https://10xds.com/blog/8-use-cases-of-computer-vision-in-oil-gas-industry/#:~:text=Computer%20vision%20cameras%20are%20used,pointers%20and%20scale%20marks%20accurately.
https://10xds.com/blog/8-use-cases-of-computer-vision-in-oil-gas-industry/#:~:text=Computer%20vision%20cameras%20are%20used,pointers%20and%20scale%20marks%20accurately.
https://10xds.com/blog/8-use-cases-of-computer-vision-in-oil-gas-industry/#:~:text=Computer%20vision%20cameras%20are%20used,pointers%20and%20scale%20marks%20accurately.
https://10xds.com/blog/8-use-cases-of-computer-vision-in-oil-gas-industry/#:~:text=Computer%20vision%20cameras%20are%20used,pointers%20and%20scale%20marks%20accurately.
https://nextbrain.ca/top-10-real-world-use-cases-of-computer-vision-ai-in-the-oil-gas-industry/
https://nextbrain.ca/top-10-real-world-use-cases-of-computer-vision-ai-in-the-oil-gas-industry/
https://10xds.com/blog/8-use-cases-of-computer-vision-in-oil-gas-industry/
https://10xds.com/blog/8-use-cases-of-computer-vision-in-oil-gas-industry/
https://www.drillshoreacademy.com/news-details.php?id=3
https://www.drillshoreacademy.com/news-details.php?id=3
https://imagevision.ai/blog/the-role-of-computer-vision-for-oil-gas-industry/
https://imagevision.ai/blog/the-role-of-computer-vision-for-oil-gas-industry/
https://jpt.spe.org/computer-vision-edge-computing-can-shape-the-future-of-oil-and-gas
https://jpt.spe.org/computer-vision-edge-computing-can-shape-the-future-of-oil-and-gas
https://viso.ai/applications/computer-vision-in-oil-and-gas/
https://imagevision.ai/blog/pipeline-inspection-with-drones-and-computer-vision-in-oil-and-gas/

inspection-with-drones-and-computer-vision-in-oil-and-gas/

32. Significant Advancements in UAV Technology for Reliable Oil and Gas Pipeline
Monitoring, access date: March 20, 2025,
https://www.techscience.com/CMES/v142n2/59374/html

33. (PDF) Significant Advancements in UAV Technology for Reliable QOil and Gas

Pipeline  Monitoring - ResearchGate, access date: March 20, 2025,

https://www.researchgate.net/publication/388065074_Significant_Advancements_in_U

AV_Technology_for_Reliable_Oil_and_Gas_Pipeline_Monitoring

34. AVEVA Pipeline Integrity Monitor — midstream oil and gas pipeline leak

detection, access date: March 20, 2025, https://www.aveva.com/en/products/aveva-

pipeline-integrity-monitor/

35. Essential Guide to Generative Al in Computer Vision | Chooch, accessed March
20, 2025, https://www.chooch.com/blog/essential-guide-to-generative-ai-for-computer-
vision/

36. Gen Al: Unlocking Natural Gas's Full Potential | Accenture, accessed March 20,

2025, https://www.accenture.com/cn-en/blogs/energy/gen-ai-key-unlocking-natural-

gas-full-potential

37. What generative Al can do for the power sector - DNV, access date: March 20,

2025, https://www.dnv.com/article/what-generative-ai-can-do-for-the-power-sector/

38. Al Adoption in Energy Should Focus on Agility, Not Algorithms, access date:
March 20, 2025, https://www.bcg.com/publications/2024/ai-adoption-in-energy

39. Energy in Focus: 2025 Outlook Report | Enverus, accessed March 20, 2025,

https://www.enverus.com/ebooks/energy-in-focus-2025-outlook-report/

40. (PDF) Argentina's Potential in Artificial Intelligence - ResearchGate, access date:
March 20, 2025,
https://www.researchgate.net/publication/387172794_Argentina's_Potential_in_Artifici

al_Intelligence

41. Argentina's $3 Billion Vaca Muerta Oil Pipeline Breaks Ground Under Investment

Scheme, accessed March 20, 2025, https://www.riotimesonline.com/argentinas-3-

billion-vaca-muerta-oil-pipeline-breaks-ground-under-investment-scheme/



https://imagevision.ai/blog/pipeline-inspection-with-drones-and-computer-vision-in-oil-and-gas/
https://www.techscience.com/CMES/v142n2/59374/html
https://www.researchgate.net/publication/388065074_Significant_Advancements_in_UAV_Technology_for_Reliable_Oil_and_Gas_Pipeline_Monitoring
https://www.researchgate.net/publication/388065074_Significant_Advancements_in_UAV_Technology_for_Reliable_Oil_and_Gas_Pipeline_Monitoring
https://www.aveva.com/en/products/aveva-pipeline-integrity-monitor/
https://www.aveva.com/en/products/aveva-pipeline-integrity-monitor/
https://www.chooch.com/blog/essential-guide-to-generative-ai-for-computer-vision/
https://www.chooch.com/blog/essential-guide-to-generative-ai-for-computer-vision/
https://www.accenture.com/cn-en/blogs/energy/gen-ai-key-unlocking-natural-gas-full-potential
https://www.accenture.com/cn-en/blogs/energy/gen-ai-key-unlocking-natural-gas-full-potential
https://www.dnv.com/article/what-generative-ai-can-do-for-the-power-sector/
https://www.bcg.com/publications/2024/ai-adoption-in-energy
https://www.enverus.com/ebooks/energy-in-focus-2025-outlook-report/
https://www.researchgate.net/publication/387172794_Argentina's_Potential_in_Artificial_Intelligence
https://www.researchgate.net/publication/387172794_Argentina's_Potential_in_Artificial_Intelligence
https://www.riotimesonline.com/argentinas-3-billion-vaca-muerta-oil-pipeline-breaks-ground-under-investment-scheme/
https://www.riotimesonline.com/argentinas-3-billion-vaca-muerta-oil-pipeline-breaks-ground-under-investment-scheme/

42. Crypto-energy: Mining in Vaca Muerta - Tecpetrol, access date: March 20, 2025,

https://www.tecpetrol.com/en/news/2024/mining-in-vaca-muerta

43. Could Argentina become the world's next Al hub? - Buenos Aires Herald,

accessed March 20, 2025, https://buenosairesherald.com/business/tech/is-argentina-

going-to-be-the-worlds-next-ai-hub

44. Energy Laws and Regulations 2025 | Argentina - Global Legal Insights, accessed

March 20, 2025, https://www.globallegalinsights.com/practice-areas/energy-laws-and-

requlations/argentina/

45. Regulating Artificial Intelligence in Argentina - WSC Legal, access date: March

21, 2025, https://wsclegal.com/requlating-artificial-intelligence-in-argentina/

46. Oil & Gas Laws and Regulations Report 2025 Argentina - ICLG.com, access date:

March 21, 2025, https://iclg.com/practice-areas/oil-and-gas-laws-and-

requlations/argentina

47. Powering Possible: Al and Energy for a Sustainable Future - Canary Media,
access date: March 21, 2025, https://energy.canarymedia.com/microsoft-ai-powering-

possible
48. Generative Al in Oil and Gas: Optimize Production, Safety, and Sustainability |

SoftServe, access date: March 21, 2025, https://www.softserveinc.com/en-

us/generative-ai/enerqgy

49, www.nrel.gov, access date: March 21, 2025,

https://www.nrel.gov/docs/fy250sti/91176.pdf

50. Generative Al for Oil and Gas | Enhanced Efficiency | 7P - 7Puentes, accessed

March 18, 2025, https://www.7puentes.com/generative-ai-for-oil-and-gas/

51. The oil industry adopts generative Al to optimize its operations - energynews,

access date: March 21, 2025, https://energynews.pro/en/the-oil-industry-adopts-

generative-ai-to-optimize-its-operations/

52. Innovative Artificial Intelligence Approach in Vaca Muerta Shale Oil Wells for
Real Time Optimization | Request PDF - ResearchGate, access date: March 21, 2025,

https://www.researchgate.net/publication/335884274_Innovative_Artificial_Intelligence

Approach_in_Vaca_Muerta_Shale_Oil_Wells_for_Real_Time_Optimization



https://www.tecpetrol.com/en/news/2024/mining-in-vaca-muerta
https://buenosairesherald.com/business/tech/is-argentina-going-to-be-the-worlds-next-ai-hub
https://buenosairesherald.com/business/tech/is-argentina-going-to-be-the-worlds-next-ai-hub
https://www.globallegalinsights.com/practice-areas/energy-laws-and-regulations/argentina/
https://www.globallegalinsights.com/practice-areas/energy-laws-and-regulations/argentina/
https://wsclegal.com/regulating-artificial-intelligence-in-argentina/
https://iclg.com/practice-areas/oil-and-gas-laws-and-regulations/argentina
https://iclg.com/practice-areas/oil-and-gas-laws-and-regulations/argentina
https://energy.canarymedia.com/microsoft-ai-powering-possible
https://energy.canarymedia.com/microsoft-ai-powering-possible
https://www.softserveinc.com/en-us/generative-ai/energy
https://www.softserveinc.com/en-us/generative-ai/energy
https://www.nrel.gov/docs/fy25osti/91176.pdf
https://www.7puentes.com/generative-ai-for-oil-and-gas/
https://energynews.pro/en/the-oil-industry-adopts-generative-ai-to-optimize-its-operations/
https://energynews.pro/en/the-oil-industry-adopts-generative-ai-to-optimize-its-operations/
https://www.researchgate.net/publication/335884274_Innovative_Artificial_Intelligence_Approach_in_Vaca_Muerta_Shale_Oil_Wells_for_Real_Time_Optimization
https://www.researchgate.net/publication/335884274_Innovative_Artificial_Intelligence_Approach_in_Vaca_Muerta_Shale_Oil_Wells_for_Real_Time_Optimization

	Deliverable report 44
	AI and IAGEN Application Use Case
	Equipment Monitoring and Maintenance for the detection of equipment anomalies using artificial vision to anticipate failures and optimize maintenance.
	VI. AI Agents and Agentic Workflows. The Evolution of Generative AI.
	2. Agent design proposal powered by IAGEN


