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Professional Certificate in Advanced AI for Aerospace Engineering

Introduction to AI and Machine Learning

Artificial Intelligence (AI) and Machine Learning (ML) are two of the most exciting and rapidly growing fields
in technology today. In the context of the Professional Certificate in Advanced AI for Aerospace
Engineering, these terms refer to the use of computers to simulate human intelligence and the ability of
machines to learn from data, respectively. Here, we will provide a detailed explanation of some of the key
terms and vocabulary related to AI and ML.

1. Artificial Intelligence (AI)
AI is the simulation of human intelligence in machines that are programmed to think and learn. It involves
creating algorithms and systems that can perform tasks that would normally require human intelligence,
such as understanding natural language, recognizing images, and making decisions. AI is used in a wide
range of applications, from self-driving cars to virtual personal assistants.

2. Machine Learning (ML)
ML is a subset of AI that involves the use of statistical techniques to enable machines to improve at tasks
with experience. It involves training machines to learn from data, rather than explicitly programming them
to perform a specific task. ML algorithms can be divided into three main categories: supervised learning,
unsupervised learning, and reinforcement learning.

3. Supervised Learning
Supervised learning is a type of ML in which the machine is trained using labeled data. Labeled data is data
that has been classified or categorized in some way, and the machine is trained to predict the correct label
for new, unseen data. For example, a machine might be trained to recognize images of cats and dogs by
being shown thousands of labeled images of each.

4. Unsupervised Learning
Unsupervised learning is a type of ML in which the machine is trained using unlabeled data. Unlabeled data
is data that has not been classified or categorized in any way. The machine is trained to find patterns and
relationships in the data, without any prior knowledge of what those patterns might be. For example, a
machine might be trained to group images of animals based on their similarities and differences.

5. Reinforcement Learning
Reinforcement learning is a type of ML in which the machine learns by interacting with its environment. The
machine is presented with a series of choices, and it learns to make better choices over time by receiving
rewards or penalties based on the outcomes of its actions. For example, a machine might learn to play a
game by receiving a reward every time it makes a move that leads to a win, and a penalty every time it
makes a move that leads to a loss.

6. Neural Networks
Neural networks are a type of ML algorithm that are inspired by the structure and function of the human
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brain. They consist of layers of interconnected nodes, or "neurons," that process information and learn from
data. Neural networks can be used for a wide range of tasks, from image recognition to natural language
processing.

7. Deep Learning
Deep learning is a type of neural network that contains many layers, or "hidden units." These hidden units
allow the network to learn complex representations of data, and they have been instrumental in achieving
state-of-the-art results in many areas of AI, including computer vision, natural language processing, and
speech recognition.

8. Activation Function
An activation function is a mathematical function that is applied to the output of a node in a neural
network. The activation function determines whether or not a node should be activated, or "fired," based on
the input it receives. Common activation functions include the sigmoid function, the hyperbolic tangent
function, and the rectified linear unit (ReLU) function.

9. Gradient Descent
Gradient descent is an optimization algorithm that is used to train neural networks. It involves iteratively
adjusting the weights and biases of the network in the direction of the steepest descent of the error surface.
In other words, it adjusts the weights and biases in the direction that reduces the error the most.

10. Overfitting
Overfitting is a common problem in ML in which a model is too complex and learns the noise in the training
data, rather than the underlying patterns. This can result in a model that performs well on the training data
but poorly on new, unseen data. To avoid overfitting, it is important to use techniques such as
regularization, cross-validation, and early stopping.

11. Regularization
Regularization is a technique that is used to prevent overfitting in ML models. It involves adding a penalty
term to the loss function, which discourages the model from learning overly complex representations of the
data. There are several types of regularization, including L1 regularization, L2 regularization, and dropout
regularization.

12. Cross-Validation
Cross-validation is a technique that is used to evaluate the performance of ML models. It involves dividing
the data into several subsets, or "folds," and training and testing the model on each fold. This allows the
model to be evaluated on all of the data, rather than just a single subset.

13. Early Stopping
Early stopping is a technique that is used to prevent overfitting in ML models. It involves monitoring the
performance of the model on a validation set during training, and stopping the training process when the
performance starts to degrade. This prevents the model from learning overly complex representations of
the data.

14. Natural Language Processing (NLP)

Read online: https://learnuni.com/guides/4024621/introduction-to-ai-
and-machine-learning

LearnUNI · 12 Jul 2026



G U I D E

NLP is a subfield of AI that deals with the interaction between computers and human language. It involves
creating algorithms and systems that can understand, generate, and translate natural language. NLP is used
in a wide range of applications, from virtual personal assistants to language translation services.

15. Computer Vision
Computer vision is a subfield of AI that deals with the ability of machines to interpret and understand visual
information from the world. It involves creating algorithms and systems that can recognize and classify
objects, detect movement, and track objects over time. Computer vision is used in a wide range of
applications, from self-driving cars to security cameras.

16. Robotics
Robotics is a subfield of AI that deals with the design, construction, and operation of robots. Robots are
machines that can be programmed to perform a wide range of tasks, from assembly line work to search and
rescue missions. Robotics is used in a wide range of industries, from manufacturing to healthcare.

In conclusion, AI and ML are two of the most exciting and rapidly growing fields in technology today. By
understanding the key terms and vocabulary related to these fields, you will be well on your way to
becoming an expert in AI and ML. Whether you are interested in natural language processing, computer
vision, or robotics, there are countless opportunities to apply your skills and make a real impact in the
world. So get started today, and see where your journey takes you!
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