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	Course Number:  CAP XXXX

Number of Credits: 3


	Subject Area: XX

	Subject Area Coordinator:
XXX XXXX

email: XXXX@fiu.edu

	Catalog Description:
This course is an introduction to the basic concepts of deep learning, design, optimization, and implementation of artificial neural networks such as convolutional neural networks and autoencoders.

	Textbook: " Introduction to Deep Learning" (2018)
                Sandro Skansi
                ISBN: 978-3-319-73004-2

	References: " Introduction to Deep Learning" (2018)
                Sandro Skansi
                ISBN: 978-3-319-73004-2

	Prerequisites: STA3163, MAS 3105, COP 3465

	Corequisites: None



Type:  Required concentration course for BS in DS major.

Prerequisites Topics:

1. Linear algebra, calculus, and statistical methods. 
2. Data structures.  
3. Python programming.

Course Outcomes:

1. Identify the role of deep learning within the fields of AI and machine learning.
2. Describe the basic components of a neural network and how they are used to model complex relationships between input and output data.
3. Implement and train basic neural networks using popular deep learning frameworks such as TensorFlow.
4. Optimize deep neural networks design and hyperparameters for improved performance.
5. Apply deep learning techniques to solve a variety of real-world problems.
6. Identify more advanced neural network architectures such as convolutional neural networks (CNNs) and recurrent neural networks (RNNs).
7. Evaluate current research trends and developments in deep learning, along with their implications for the future of artificial intelligence.
8. Collaborate with peers on hands-on projects and assignments to develop practical experience with deep learning concepts and techniques.

Association between Student Outcomes and Course Outcomes	

	
	BS in Computing: Student Outcomes
	Course Outcomes

		1)
	Analyze a complex computing problem and to apply principles of computing and other relevant disciplines to identify solutions.



	5, 6, 7, 8

		2)
	Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the context of the program’s discipline.



	5, 6, 7, 8

		3)
	Communicate effectively in a variety of professional contexts.



	8

		4)
	Recognize professional responsibilities and make informed judgments in computing practice based on legal and ethical principles.



	8

		5)
	Function effectively as a member or leader of a team engaged in activities appropriate to the program’s discipline.



	8

	
	

	Program Specific Student Outcomes
	

		6)
	Apply theory, techniques, and tools throughout the data science lifecycle and employ the resulting knowledge to satisfy stakeholders’ needs.



	5, 6, 7, 8

	
	

		6)
	Provide students with a strong foundation in the mathematical and computational concepts used in data science.



	1, 2, 3, 4

	
	

		6)
	Apply the skills and knowledge they have gained to real-world problems and make data-driven decisions.



	8

	
	














Assessment Plan for the Course and how Data in the Course are used to assess Student Outcomes

	Student and Instructor Course Outcome Surveys are administered at the conclusion of each offering, and are evaluated as described in the School’s Assessment Plan:
https://abet.cis.fiu.edu/



Outline

	Topic
	No. of Lecture Hours
	Course Outcomes

	· Introduction to Supervised Learning & classification 
· Introduction to AI and machine learning 
· Supervised learning methods 
Classification  
Regression  
	3
	1, 2

	· Multilayer Perceptron (MLP)
· The Perceptron 
· Feedforward neural network
· Backpropagation
· Activation functions
· Design and Train an MLP
	5
	1, 2, 3

	· Deep learning
· What is deep learning?
· History & Applications
· Introduction to deep learning in Python and Keras
	3
	1, 2, 3, 7

	· Optimization techniques
· Stochastic gradient decent
· Learning rate schedules
· Regularization 
· Overfitting avoidance methods
	3
	2, 3, 4

	· Convolutional Neural Network (CNN)
· Motivation & advantages
· Convolutional & Pooling layers
· Design & train a CNN for image analysis 
	5
	5, 6, 7, 8

	· Autoencoder
· Motivation & application
· Autoencoder for dimensionality reduction
	3
	3, 5, 8

	· Recurrent Neural Network (RNN)
· Motivation & Advantage
· Basic RNN & their limitation
· LSTM networks
	3
	5, 6, 7, 8

	· Advanced topics
· Transfer learning
· Ensemble learning
· Shortcut learning
	5
	5, 6, 7, 8

	· Generative adversarial networks & Deep fake
	3
	5, 6, 7

	· Deep Reinforcement learning
	3
	5, 6



Course Outcomes Emphasized in Laboratory Projects / Assignments
	
	Outcome
	Number of Weeks

	1
	Build a Convolutional Neural Network based solution for an image analysis problem.
                                               Outcomes: 5, 6
	2

	2
	Build an LSTM based for time series data
                                               Outcomes: 5, 6
	2

	3
	Build a DNN based solution to a real world problem of choice.
                                               Outcomes: 5,7,8
	4
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