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AIM(S)
· To develop in students a systematic understanding of modern machine learning and deep learning principles and practice

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Critically analyse and justify the application of selected machine learning methods and techniques used to solve complex problems.
·  Apply and evaluate a range of machine learning methods used to solve given problems
· Analyse given problems and subsequently synthesise and evaluate appropriate solutions using deep learning methods

INDICATIVE CONTENT
· History and Context of ML and Deep Learning
· Machine learning workflows and methodologies
· Datasets, data preparation, feature selection and engineering; training, testing and validation datasets
· Gradient descent, learning rate, loss, stochastic gradient descent
· Generalisation: Underfitting and overfitting, regularisation
· Supervised and unsupervised methods for classification and regression (eg linear regression, polynomial regression, logistic regression, decision trees, SVMs, naïve Bayes, k-means, etc)
· Accuracy, precision and recall, ROC, AUC
· Dimensionality reduction, principle component analysis
·  Ensemble Learning
· Neural Networks(NN) and Deep Learning
· Perceptrons, deep neural networks, activation functions
· Training
· Convolutional NN, recurrent NN, autoencoders
· Reinforcement Learning
· Python, virtual environments (eg conda) Scikit-Learn, Pandas, Tensorflow and Keras

Study Time Allocation

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	48
	24%

	Independent learning
	152
	76%

	Placement learning
	
	

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written/programming Assignment
	3,000 words equivalent
	50%





Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written/programming Assignment
	3,000 words equivalent
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	

	Coursework
	100%

	Practical
	

	TOTAL
	100%




INDICATIVE READING LIST

	Module Code
	ACCA7025

	Module Title
	Application of Machine Learning

	Classification
	Reading List entry
	Electronic*

	Essential
	Geron, A. (2019) Hands-on Machine Learning with Scikit-Learn, Keras, and TensorFlow (2nd edition), O’Reilly
	☒

	Essential
	Goodfellow. I, Bengio. Y, Courville. A and Bach. F (2017), Deep Learning, MIT Press
	☒

	Further
	Burkov, A (2019) The Hundred-Page Machine Learning Book, Burkov, A
	☒

	Further
	Chollet, F. (2017) Deep Learning with Python Paperback , Manning Publications
	☒

	Further
	Russell, S. and Norvig, P. (2009) Artificial Intelligence: A Modern Approach (3nd edition), Prentice Hall
	☒

	Further
	Barber, M. (2012) Bayesian Reasoning and Machine Learning, Cambridge University Press
	☒

	Further
	Bishop, C.M. (2007) Pattern Recognition and Machine Learning, Springer
	☐





