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Dr. Derek Bridge

Position: Senior Lecturer
Location: Room 2.64, WGB
WWW: www.cs.ucc.ie/dbridge.html
Email: d.bridge@cs.ucc.ie
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The Nobel Prize for Physics 2024
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The Nobel Prize for Chemistry 2024

“David Baker has succeeded [in] building entirely new kinds of proteins. Demis Hassabis and John Jumper have
developed an AI model to solve a 50-year-old problem: predicting proteins’ complex structures.”
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Turing Award 2018

Yoshua Bengio, Geoffrey Hinton, and Yann LeCun
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Turing Award 2024
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Google Trends: ”machine learning”

Jan 01 2004 – Jun 01 2026
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Drivers of Machine Learning

Algorithmic advances

• Core ideas have been around a long time:
• Mathematical model of neurons (1940s).
• Perceptrons (1950s).
• k-nearest neighbours (1950s).
• “Self-learning” game playing (1950s).
• Decision trees (1960s or earlier).
• Backpropagation (1980s or earlier).
• Convolutional networks (1980s).
• LSTMs (1990s).
• Deep Networks (2000s/2010s)

• But a burst of new ideas from 2020 onwards.

Data

• Sensor data.

• Web data (text, images, audio, video, clicks).

Hardware

• Faster CPUs, then GPUs, now TPUs.

• HDDs of up to 40TB, SSDs of up to 250TB.

Freeware

• Software such as toolkits, libraries and APIs.

• Educational resources.

Money!
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Machine Learning

An early definition

the “field of study that gives computers the ability
to learn without being explicitly programmed”

— Arthur Samuels, 1959

My definition

the development, analysis and deployment of algo-
rithms that uncover patterns in training data which
generalise to unseen data
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Software Engineering vs. Machine Learning
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Relationships with Other Fields
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Types of Machine Learning

Unsupervised learning

• Given an (unlabeled)
dataset

• Finds structure within the
data, e.g.:

• Clustering
• Dimensionality

reduction
• Anomaly detection
• Association rule

mining

• Does this without the
guidance of labels or
rewards

Supervised learning

• Given a labeled dataset

• Learns to make
predictions

• Regression:
predicting numeric
values

• Classification:
predicting class
membership

• Guided by the labels

Reinforcement learning

• Given an agent situated
in an environment

• Learns the agent’s action
policy, e.g.:

• for game-playing
agents

• for robot control

• Guided by action rewards
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Applications of Machine Learning: A Snapshot from CSIT @ UCC

Derek Bridge

Ken Brown

Cathal Hoare

Luca Longo
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Applications of Machine Learning: A Snapshot from CSIT @ UCC

Hoang D. Nguyen

Barry O’Sullivan

Salvatore Tedesco

Andrea Visentin
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Machine Learning is not magic.

Machine Learning is just the detection of patterns
in data.

Machine Learning is just algorithms, data struc-
tures and maths.

“Machine Learning is statistics minus any checking
of models and assumptions.”

— Brian D. Ripley

HOML – 1. Introduction 16



Dangers

Bias Shortcuts
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Dangers

Surveillance Privacy Violations
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Environmental Impact
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CS3515 HOML

Contact time

Lectures

2 × 1 hour per week

Labs

1 × 2 hours per week

Resources

Slides/Jupyter Notebooks

https://www.cs.ucc.ie/~dgb/courses/homl.html

Book

(if you are
skipping
lectures/labs)

Software

scikit-learn
keras

Assessment

CA1, 50 marks

Classic ML
on a tabular dataset

CA2, 50 marks

Deep Learning
on an unstructured/
multimodal dataset
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Warning

“The submission shows a lack of familiarity with the material covered in the module. . . ”
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Academic Integrity

Academic misconduct includes

• Poor Academic Practice: Actions that include, but are not limited to, poor academic writing skills (e.g., poor referencing or passing off someone else’s idea as your own),
or small errors made through carelessness or misunderstanding.

• Cheating: Actions that attempt to get advantage by means that undermine values of integrity.

• Contract Cheating / Essay Mills: A form of academic misconduct where a person uses an undeclared and/or unauthorised third party, online or directly, to assist them in
dishonestly producing work for academic credit or progression, whether or not payment or other favour is involved.

• Cumulation effect: Where continued poor academic practice and repeated minor instances of academic misconduct are treated as a case of major academic misconduct.

• Fabrication/Falsification: Making up data, experiments, or other significant information in proposing, conducting, or reporting research. This includes the fabrication or
falsification of official University documents regarding credit and/or academic achievement.

• Impersonation: Undertaking in whole or in part any work required as part of a programme in the place of an enrolled learner, without permission from the provider.

• Any non-approved use of Generative Artificial Intelligence (GenAI) is not allowed: Generative Artificial Intelligence (GenAI) refers to a subset of Artificial Intelligence
(AI) that uses algorithms and models trained on massive datasets to generate new text, audio, video, code, and more. Academic integrity is breached if students submit the
products of GenAI as their own without acknowledgement and without authorisation to use GenAI in fulfilling the task. If in doubt, check with your lecturer.

• Plagiarism: Presenting work or ideas taken from other sources without proper acknowledgement, whether done deliberately, carelessly, or inadvertently.

• Other acts that dishonestly use information to gain academic credit.
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Plagiarism

Presenting work or ideas taken from other sources without proper acknowledgement, whether done deliberately, carelessly, or inadvertently.

It is a violation of UCC Policy and there are strict and severe penalties.

Types of Plagiarism include but are not limited to:

• Collusion: A joint effort of work is presented by an individual without due recognition of the input of others. Collusion also applies to both parties when an individual
student provides their work to another student and allows them to present it as their own.

• Self-plagiarism: The use of one’s own previous submitted/presented work in another context without appropriate citation.

• Verbatim plagiarism: Word-for-word copy of work from another source without providing acknowledgement.

You must read and comply with the Academic Integrity for Examinations and Assessments Policy 2026-2027.

The Policy applies to all work submitted, including software.

You can expect that your work will be checked for evidence of plagiarism or collusion.

In some circumstances it may be acceptable to reuse a small amount of work by others, but only if you provide explicit acknowledgement and justification.

If in doubt, ask your module lecturer prior to submission. Better safe than sorry!

HOML – 1. Introduction 23

https://www.ucc.ie/en/academicgov/policies/standards/academicintegrityforexaminationsandassessmentspolicy2026-2027/


GenAI Declarations

• UCC now requires students to make a GenAI declaration as part of course work submissions such as lab report, CA work, etc.

• Lecturers will advise students whether GenAI use is permitted or not as part of course work.

• Where GenAI is NOT permitted, students will have to make a declaration that they did not use GenAI in the submitted course work.

• When GenAI is permitted, students must submit with their course work a declaration which GenAI tool(s) where use in the preparation of the assessment which tool (or
tools) were used and what was done with them.

• Lecturers will provide template declarations with course work requirements.
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Reasonable Accommodations for Students Registered with DSS

• The university has a policy to assist students with disabilities.

• A Reasonable Accommodation does not refer to living arrangements. It is a professional term used to explain the range of supports and services available in University
College Cork (”UCC”) to assist students with disabilities/learning differences/significant ongoing health conditions to fully participate in their studies. In the education
sector, Reasonable Accommodations are described as any action that helps alleviate a substantial disadvantage due to a disability/learning difference/significant ongoing
health condition. Examples of Reasonable Accommodations can be found in Appendix 3 of the Reasonable Accommodations Policy.

• It is important to point out that the university does not oblige lecturers to record lectures and many do not regard it as the best option to enhance student learning.

• If you require reasonable accommodations, please register with DSS and discuss your situation with your lecturers.
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