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Professional Certificate in Artificial Intelligence for Mineral Exploration

Deep Learning for Mineral Resource Estimation

Deep Learning for Mineral Resource Estimation is a key course in the Professional Certificate in Artificial
Intelligence for Mineral Exploration. This course covers the use of deep learning techniques for the
estimation of mineral resources. To help you understand the key terms and vocabulary used in this course,
we have put together this comprehensive explanation.

Deep Learning:

Deep learning is a subset of machine learning that uses artificial neural networks with many layers (hence
"deep") to learn and represent data. These models can automatically learn complex patterns and
relationships in large datasets, making them well-suited for tasks such as image recognition, natural
language processing, and mineral resource estimation.

Artificial Neural Networks:

Artificial neural networks (ANNs) are computational models inspired by the structure and function of the
human brain. ANNs consist of interconnected nodes, or "neurons," that process and transmit information.
These networks can learn and improve their performance over time, making them useful for a wide range of
applications, including mineral resource estimation.

Mineral Resource Estimation:

Mineral resource estimation is the process of estimating the quantity and quality of mineral resources in a
given area. This information is critical for mining companies, investors, and governments to make informed
decisions about mineral exploration and development. Traditional mineral resource estimation methods rely
on geological and geostatistical techniques, but deep learning offers new opportunities for more accurate
and efficient estimates.

Supervised Learning:

Supervised learning is a type of machine learning where the model is trained on labeled data, meaning that
the input data and corresponding output labels are provided. The model learns to map inputs to outputs by
adjusting its parameters to minimize the difference between its predicted outputs and the true labels. In the
context of mineral resource estimation, supervised learning can be used to train a model to predict mineral

grades or quantities based on geological data.

Unsupervised Learning:

Unsupervised learning is a type of machine learning where the model is trained on unlabeled data, meaning
that the input data do not have corresponding output labels. The model learns to identify patterns and
structure in the data without explicit guidance. In the context of mineral resource estimation, unsupervised
learning can be used to identify clusters or groups of similar geological data, which can then be used for
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further analysis.

Convolution Neural Networks (CNNs):

Convolution neural networks (CNNs) are a type of deep learning model that is particularly well-suited for
image recognition tasks. CNNs use a series of convolutional layers to extract features from images, followed
by pooling layers to reduce the spatial dimensions of the data. CNNs can be used for mineral resource
estimation by training them on images of geological samples or maps.

Recurrent Neural Networks (RNNs):

Recurrent neural networks (RNNs) are a type of deep learning model that is well-suited for sequential data,
such as time series or natural language. RNNs use feedback connections to maintain a "memory" of
previous inputs, allowing them to model temporal dependencies in the data. RNNs can be used for mineral
resource estimation by training them on time series data, such as drill hole assays or geophysical surveys.

Long Short-Term Memory (LSTM):

Long short-term memory (LSTM) is a type of recurrent neural network that is designed to handle long-
range dependencies in sequential data. LSTMs use specialized units called memory cells to store and access
information over long periods, making them well-suited for tasks such as speech recognition and language
translation. LSTMs can also be used for mineral resource estimation by training them on time series data
with complex temporal dependencies.

Geological Data:

Geological data refers to any data related to the Earth's crust, including rock samples, geophysical surveys,
and drill hole assays. Geological data is used in mineral resource estimation to infer the location, quantity,
and quality of mineral deposits. Deep learning models can learn to extract features and patterns from
geological data, leading to more accurate and efficient mineral resource estimates.

Drill Hole Data:

Drill hole data refers to the results of drilling campaigns, including the location, depth, and assay results of
drill holes. Drill hole data is a key input for mineral resource estimation, as it provides direct evidence of the
location and quantity of mineral deposits. Deep learning models can learn to predict mineral grades or
quantities based on drill hole data, leading to more accurate and efficient estimates.

Geophysical Data:

Geophysical data refers to any data related to the physical properties of the Earth's crust, such as magnetic,
gravitational, or electrical properties. Geophysical data is used in mineral resource estimation to infer the
location and quantity of mineral deposits. Deep learning models can learn to extract features and patterns
from geophysical data, leading to more accurate and efficient mineral resource estimates.

Transfer Learning:
Transfer learning is a technique where a deep learning model trained on one task is re-purposed for another
related task. This is achieved by fine-tuning the model's parameters on the new task, allowing the model to
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leverage its existing knowledge and adapt to the new data. Transfer learning can be used for mineral
resource estimation by fine-tuning deep learning models pre-trained on image or sequential data to predict
mineral grades or quantities.

Overfitting:

Overfitting is a common problem in machine learning where a model learns to memorize the training data
rather than generalizing to new, unseen data. Overfitting can lead to poor performance on test data and
can be caused by a variety of factors, including complex models, noisy data, or insufficient training data. To
avoid overfitting in deep learning for mineral resource estimation, it is important to use regularization
techniques, such as dropout or weight decay, and to ensure that the model is not too complex for the
available data.

Underfitting:

Underfitting is a problem in machine learning where a model fails to learn the underlying patterns and
relationships in the data. Underfitting can lead to poor performance on both training and test data and can
be caused by a variety of factors, including simple models, insufficient training data, or high noise levels. To
avoid underfitting in deep learning for mineral resource estimation, it is important to use models with
sufficient capacity and to ensure that the model is trained on enough data to learn the relevant patterns
and relationships.

Evaluation Metrics:

Evaluation metrics are used to assess the performance of deep learning models for mineral resource
estimation. Common evaluation metrics include mean squared error (MSE), mean absolute error (MAE), and
coefficient of determination (R-squared). These metrics provide a quantitative measure of the model's
performance and can be used to compare different models or hyperparameter settings. It is important to
choose appropriate evaluation metrics for the specific task and data at hand, as different metrics may
emphasize different aspects of the model's performance.

Challenges:
Deep learning for mineral resource estimation presents several challenges, including:

1. Data quality: Deep learning models require high-quality, clean data to learn accurate and robust
representations. However, geological data can be noisy, incomplete, or inconsistent, which can lead to poor
model performance.

2. Data availability: Deep learning models require large amounts of data to learn accurate representations.
However, geological data can be scarce or difficult to obtain, which can limit the model's ability to learn.

3. Model interpretability: Deep learning models can be difficult to interpret, making it challenging to
understand the underlying patterns and relationships in the data. This can be problematic in mineral
resource estimation, where understanding the geological context is critical.

4. Model generalization: Deep learning models trained on one dataset may not generalize well to new,
unseen data. This can lead to poor performance on test data and can be caused by a variety of factors,

Read online: https://certificates.gsbf.co.uk/guides/3845745/deep- Greenwich School of Business and Finance - 23 Jun 2026
learning-for-mineral-resource-estimation



GSBF

Greenwich School of
Business and Finance

Change your life. Start from here

including overfitting, underfitting, or dataset shift.

Conclusion:

Deep learning for mineral resource estimation is a powerful tool for improving the accuracy and efficiency
of mineral resource estimates. By leveraging deep learning models and geological data, it is possible to
extract features and patterns that are difficult or impossible to identify using traditional methods. However,
deep learning for mineral resource estimation also presents several challenges, including data quality, data
availability, model interpretability, and model generalization. To overcome these challenges, it is important
to use appropriate evaluation metrics, choose models with sufficient capacity, and ensure that the model is
trained on high-quality, clean data. With the right approach, deep learning for mineral resource estimation
can help mining companies, investors, and governments make more informed decisions about mineral
exploration and development.
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