Title (Units): COMP3117 Applied Artificial Intelligence (3,2,2)

Course Aims: This course provides an overview of the development of neural networks and

introduces the basic concepts of artificial intelligence and deep learning.
Furthermore, it focuses on the various deep learning architectures under
supervised learning and unsupervised learning paradigms. Students will gain
hands-on programming experience in developing and training different deep
models in laboratory sessions. The course lays the foundation for other Al courses,
including natural language processing, audio processing, computer vision, pattern
recognition, recommendation systems, and human-computer interaction.

Prerequisite: COMP2027 Applied Linear Algebra for Computing

Course Intended Learning Outcomes (CILOs):
Upon successful completion of this course, students should be able to:

No. | Course Intended Learning Outcomes (CILOs)
Knowledge

1 Describe the basic principles and architectures of various deep learning models and training
algorithms

2 Explain different types of deep learning architectures under supervised and unsupervised learning
paradigms

3 Describe how deep learning models can handle different types of data, including text, sequences,
images, videos, and temporal data

4 Explain the capabilities, strengths, and limitations of various deep learning techniques
Professional Skill

5 Apply existing deep learning models to solve real-world problems

6 Analyse and compare different deep learning models for specific tasks and data types.

7 Implement and train deep learning models using programming frameworks such as PyTorch.

Calendar Description: This course introduces the basic principles and architectures of artificial

intelligence and deep learning. It covers major deep learning models under
supervised and unsupervised learning paradigms, and emphasizes hands-on
experience in implementing and applying these models to real-world problems.
Students will learn how to process various types of data, such as text, images,
sequences, and temporal data, and gain practical skills using deep learning
frameworks like PyTorch. The course includes lectures, lab sessions, written
assignments, and a group project to develop both fundamental understanding and
practical problem-solving abilities. This course aims to lay a foundation for a
study in Al-related areas, including natural language processing, computer vision,
recommendation systems, and human-computer interaction.

Teaching and Learning Activities (TLAS):

CILOs Type of TLA

1-7

Lectures will be used to introduce fundamental concepts, architectures, and training
algorithms in artificial intelligence and deep learning. Examples and case studies will be
presented during tutorial or lab sessions to help students understand how these models are
applied in practice.

2-7 Students will participate in lab assignments to gain hands-on experience in implementing
and training deep learning models. These activities will enhance their understanding of
model selection, data handling, and practical problem-solving using deep learning tools.

2-7 Students will work on a group project to enhance what they have learnt.

Assessment:
No. | Assessment Weighting | CILOs to be Description of Assessment Tasks
Methods addressed




1 Written 10% 1-7 Short questions and problem sets to assess
Assignment(s) understanding of deep learning principles and
architectures.

2 Lab 20% 1-7 Hands-on coding exercises to implement and

Assignments evaluate various deep learning models using
PyTorch.

3 Group Project 30% 1-7 A comprehensive project involving the application
of deep learning techniques to solve a real-world
problem, including implementation, analysis, and
presentation.

4 Examination 40% 1-7 A written exam assessing students’ understanding
of deep learning concepts, architectures, and their
comparative strengths and weaknesses.

Assessment Rubrics:

Excellent (A)

deep learning

applications

problems

e Achieve all CILOs with strong mastery of both theoretical and practical aspects of
o Demonstrate thorough understanding of deep learning models and their

e Able to correctly implement complex models and analyze them effectively
e Show excellent ability to apply appropriate techniques to solve real-world

Good (B)

e Achieve most of the CILOs with good understanding of deep learning principles
o Demonstrate competent knowledge of deep learning models and their use cases
Capable of implementing standard models and analyzing their performance
Apply suitable techniques to familiar problems effectively

Satisfactory (C)

Achieve some of the CILOs with basic understanding of deep learning concepts
Show acceptable ability to implement and evaluate simple models

Apply basic techniques to familiar situations with guidance

Provide reasonable solutions to straightforward problems

Marginal Pass (D)

Show limited ability to implement or analyze deep learning models
Apply only very basic techniques to simple scenarios
Solutions provided are incomplete or contain major errors

Fail (F)

Inability to solve simple deep

Fail to achieve any of the CILOs
Little to no understanding of deep learning principles or applications
Unable to implement or evaluate even basic models

learning-related problems

Course Content and CILOs Mapping:

Content CILO No.
| Background and Basics of Neural Networks 1,2,4
Il | Convolutional and Recurrent Neural Networks 1-7

111 | Encoder and Decoder Architectures 1-4

IV | Transformer Architectures 1-6

V | Generative Models (GANs, VAEs, Diffusion) 1-7

VI | Introduction to Multimodal Large Language Models 1-6
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Course Content:
Topic

I Background and Basics of Neural Networks
A. Overview of Al and neural network development
B. NN briefings: architecture, training, loss functions, parameters
C. PyTorch Briefing

1. Convolutional and Recurrent Neural Networks
A. Convolution fundamentals
B. LeNet-5, AlexNet, VGGNet, and ResNet
C. LSTMand GRU

Il. Encoder and Decoder Architectures
A. Core Principle
B. Variational Autoencoder

V. Transformer Architectures
A. Attention Mechanism Basics
B. Vision Transformer (ViT)

V. Generative Models (GANs, VAEs, Diffusion)
A. Principles of Generative Adversarial Networks (GAN)
B. Conditional GANs
C. Diffusion Models (DDPM, Stable Diffusion)

VI. Introduction to Multimodal Large Language Models



