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Course Title: Artificial Intelligence

Course Overview: Artificial Intelligence (Al) is the branch of computer science that
aims to create intelligent machines capable of performing tasks that typically require
human intelligence. This course provides a comprehensive introduction to the
fundamentals of Al, including problem-solving methods, knowledge representation,
machine learning, natural language processing, and robotics.

Course Objectives:

Understand the fundamental concepts and principles of artificial intelligence.
Learn different approaches to problem-solving in Al.

Develop proficiency in implementing Al algorithms and techniques.

Gain practical experience through hands-on projects and case studies.
Explore advanced topics such as deep learning, reinforcement learning, and Al
ethics.
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Course Duration: This course spans over [insert duration], comprising lectures,
practical sessions, and project work.

Course Outline:
1. Introduction to Artificial Intelligence
o Definition and history of artificial intelligence
e Applications of Al in various domains
e Ethical considerations and societal impacts of Al
2. Problem-Solving Methods
e Search algorithms: uninformed search, informed search (A*, heuristic search)
e Problem-solving using constraint satisfaction
e Game playing and adversarial search
3. Knowledge Representation
e Predicate logic and propositional logic
e Semantic networks and frames

e Ontologies and knowledge graphs

4. Machine Learning
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e Introduction to machine learning and its types (supervised, unsupervised,
reinforcement learning)

e Supervised learning algorithms: linear regression, logistic regression, decision
trees, support vector machines

e Unsupervised learning algorithms: k-means clustering, hierarchical clustering,
principal component analysis (PCA)

5. Natural Language Processing (NLP)

e Basics of NLP and its applications
o Text preprocessing techniques: tokenization, stemming, lemmatization
o Language modeling and sentiment analysis

6. Computer Vision

e Introduction to computer vision and image processing
e Feature extraction techniques
e Object detection and recognition using convolutional neural networks (CNNs)

7. Robotics

e Basics of robotics and its applications
e Robot perception: sensors and sensor fusion
e Robot control: motion planning, path planning

8. Deep Learning

e Fundamentals of deep learning and neural networks

e Convolutional Neural Networks (CNNs) for image recognition
e Recurrent Neural Networks (RNNs) for sequence modeling

o Generative Adversarial Networks (GANs) for image generation

9. Reinforcement Learning
e Introduction to reinforcement learning and Markov decision processes
e Q-learning algorithm

o Deep Q-Networks (DQN) for training agents in complex environments

10. Al Ethics and Responsible Al - Bias and fairness in Al algorithms - Transparency
and explainability - Privacy concerns and data protection

11. Practical Applications and Case Studies - Real-world examples of Al
applications in healthcare, finance, autonomous vehicles, etc. - Case studies
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illustrating the end-to-end Al development process - Application of Al techniques to
diverse datasets

12. Tools and Software - Programming with Python for Al development (libraries
such as NumPy, pandas, scikit-learn, TensorFlow, Keras) - Hands-on experience with
Jupyter Notebooks or Google Colab

13. Project Work - Capstone project involving Al tasks - Implementation of Al
algorithms on real-world problems - Presentation of project findings and insights

Assessment:

e Quizzes and assignments to evaluate understanding of Al concepts

« Practical exercises and projects to assess proficiency in implementing Al
algorithms

« Final examination covering all aspects of the course

Prerequisites:

e Basic understanding of mathematics (linear algebra, calculus, probability)
e Familiarity with programming fundamentals (preferably Python)

References:

o "Artificial Intelligence: A Modern Approach" by Stuart Russell and Peter Norvig
e "Deep Learning" by lan Goodfellow, Yoshua Bengio, and Aaron Courville
e Online resources and documentation for TensorFlow, Keras, scikit-learn, etc.

This syllabus aims to provide a comprehensive and structured approach to learning
Artificial Intelligence, covering both theoretical foundations and practical
applications, including machine learning, natural language processing, computer
vision, and robotics.
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