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Machine Learning Techniques: Supervised and Unsupervised in E&P



LEARNING OBJECTIVES

➢ GOAL01: Machine Learning Fundamentals: Classification Clustering

➢ GOAL02: ML and DL Algorithms: Best Practices

➢ GOAL03: Modeling Limitations

➢ GOAL04: Model Selection Criteria
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Machine Learning Techniques

Regression Classification Clustering
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Machine Learning Techniques

Classification
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Popular Classification Algorithms:
• Logistic Regression
• Naive Bayes
• K-Nearest Neighbors
• Decision Tree
• Support Vector Machines
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Classification Clustering
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Classification Clustering
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Classification

11

The diagonal of the matrix 
presents the percentage of 
lithology classes that are 

correctly classified
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ML and DL Algorithms used in O&G: Supervised & Unsupervised
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ML and DL Algorithms used in O&G: Supervised & Unsupervised
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ML and DL Algorithms used in O&G: Supervised & Unsupervised
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Machine Learning Techniques

Limitations of AI Models
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Model Selection Criteria
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Model Selection Criteria
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Model Selection Criteria
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Upstream E&P Deep Learning
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Deep learning techniques require substantial amounts of labeled data and significant computational resources for training. 
However, they have demonstrated remarkable capabilities in handling complex data and achieving state-of-the-art 
performance in various tasks. It's essential to carefully design deep learning architectures, preprocess the data, and fine-
tune the models to extract the most meaningful insights from exploration and production data.

Deep learning techniques have gained significant attention in recent years for their ability to handle complex and high-
dimensional data in various domains, including exploration and production in the oil and gas industry. Deep learning 
models, particularly neural networks with multiple layers, can automatically learn hierarchical representations from the 
data, enabling them to capture intricate patterns and relationships. 

Here's an overview of deep learning techniques commonly applied to exploration and production data:

• Convolutional Neural Networks (CNNs)
• Recurrent Neural Networks (RNNs)
• Autoencoders
• Generative Adversarial Networks (GANs)
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