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Course Objectives
1. To introduce the foundational principles of deep learning and its comparison with traditional machine learning.
2. To provide a comprehensive understanding of artificial neural networks and their optimization techniques.
3. To enable students to design and implement convolutional neural networks for computer vision tasks.
4. To explore recurrent neural networks and their applications in natural language processing and time series forecasting.
5. To familiarize students with advanced deep generative models and their applications in synthetic data generation.
Course Outcomes 
On completion of this course, the students will be able to:
CO1: Understand the fundamental concepts of deep learning and differentiate it from traditional machine learning approaches.
CO2: Design, train, and optimize artificial neural networks using advanced techniques such as backpropagation and gradient-based optimization.
CO3: Apply convolutional neural networks (CNNs) for processing image and video data and utilize transfer learning techniques.
CO4: Implement recurrent neural networks (RNNs) and their variants for text data, time series analysis, and sequence-to-sequence learning tasks.
CO5: Explore deep generative models, including Deep Belief Networks (DBNs) and Generative Adversarial Networks (GANs), for creative and synthetic data generation.

Catalog Description
This course provides an in-depth introduction to deep learning, covering the theory, architecture, and applications of artificial neural networks, convolutional neural networks, and recurrent neural networks. It begins with the basics of deep learning and progresses to advanced topics such as optimization techniques, transfer learning, and deep generative models. Students will gain hands-on experience in applying CNNs for image processing, RNNs for text and sequential data, and GANs for data synthesis. By the end of the course, students will acquire the skills to design, train, and deploy deep learning models for a wide range of applications.

Course Content:
Unit I:  					5 lecture hours
Basics of Deep Learning:
Basics of Machine Learning. Machine Learning VS Deep Learning. Basic concept of artificial neurons. Neural network VS Human Brain.

Unit II: 					15 lecture hours
Artificial Neural Network:
Perceptron, Multilayer Perceptron, Activation functions: Sigmoid, Tanh, Relu, Leaky Relu, Elu, Prelu, Softmax, Swish, Softplus. Back Propagation technique, Weight Initialization techniques, Gradient Descent, Stochastic Gradient Descent, Concept of Global Minima and Local Minima, Vanishing Gradient Problem, Exploding Gradient Problem, Concept of Drop out layers, Optimizer: SGD with Momentum, Adagrad, Adadelta, RMSprop, Adam. Loss function for Regression and Classification.

Unit III: 					10 lecture hours
Convolution Neural Network:
CNN VS ANN. Application of CNN using Image and Video data. Concept of Convolution, Padding, Pooling: Max Pooling, Average Pooling, Data Augmentation. Transfer Learning techniques.


Unit IV					 10 lecture hours
Recurrent Neural Network:
[bookmark: _Int_I8Wwlw0b]Application of RNN in Text Data and Time Series Data. Recurrent Neural Network, Variants of RNN: Longest Short term memory, Gated Recurrent Unit. Bidirectional RNN, Sequence to Sequence learning: Encoder and Decoder.
 
Unit V						5 lecture hours
Deep Generative Models:						
Deep Belief networks, Generative Adversial Networks.




Modes of Evaluation: Quiz/Assignment/ presentation/ extempore/ Written Examination
Examination Scheme:
	Components
	Continuous Assessment
	End Term

	Weightage (%)
	50
	50






Relationship between the Course Outcomes (COs) and Program Outcomes (POs)
	Mapping between COs and POs

	
	Course Outcomes (COs)
	Mapped Program Outcomes

	CO1
	Understand the fundamental concepts of deep learning and differentiate it from traditional machine learning approaches.
	PO1, PO2, PO3, PO10, PSO1

	CO2
	Design, train, and optimize artificial neural networks using advanced techniques such as backpropagation and gradient-based optimization.
	PO1, PO2, PO3, PO5, PO10, PSO2

	CO3
	Apply convolutional neural networks (CNNs) for processing image and video data and utilize transfer learning techniques.
	PO1, PO2, PO5, PO10, PSO1, PSO2

	CO4
	Implement recurrent neural networks (RNNs) and their variants for text data, time series analysis, and sequence-to-sequence learning tasks.
	PO1, PO2, PO3, PO5, PO10, PSO1

	CO5
	Explore deep generative models, including Deep Belief Networks (DBNs) and Generative Adversarial Networks (GANs), for creative and synthetic data generation.
	PO1, PO2, PO3, PSO1, PSO2



