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Course Objectives (Course Skill Set)
+ Discuss the context of neural networks and deep learning

+ Have a working knowledge of neural networks and deep learning

+ Explore the parameters for neural networks
Module-1

Machine Learning Basics: Learning Algorithms, Capacity, Overfitting and Underfitting,
Hyperparameters and Validation Sets, Estimator, Bias and Variance, Maximum Likelihood
Estimation, Bayesian Statistics, Supervised Learning Algorithms, Unsupervised Learning
Algorithms, Stochastic Gradient Descent, building a Machine Learning Algorithm, Challenges
Motivating Deep Learning.

Module-2

Deep Feedforward Networks: Gradient-Based Learning, Hidden Units, Architecture Design,
BackPropagation. Regularization: Parameter Norm Penalties, Norm Penalties as Constrained
Optimization, Regularization and Under- Constrained Problems, Dataset Augmentation, Noise
Robustness, SemiSupervised Learning, Multi-Task Learning, Early Stopping, Parameter Tying and
Parameter Sharing, Sparse Representations, Bagging, Dropout.
Module-3

Optimization for Training Deep Models: How Learning Differs from Pure Optimization, Challenges|
in Neural Network Optimization, Basic Algorithms. Parameter Initialization Strategies, Algorithms|
with Adaptive Learning Rates. Convolutional Networks: The Convolution Operation, Motivation,
Pooling, Convolution and Pooling as an Infinitely Strong Prior, Variants of the Basic Convolution|
Function, Structured Outputs, Data Types, Efficient Convolution Algorithms, Random or
Unsupervised Features.

Module-4
Sequence Modelling: Recurrent and Recursive Nets: Unfolding Computational Graphs, Recurrent]
Neural Networks, Bidirectional RNNs, Encoder-Decoder Sequence-to-Sequence Architectures,
Deep Recurrent Networks, Recursive Neural Networks. Long short-term memory.

Module-5
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Practical Methodology: Performance Metrics, Default Baseline Models, Determining Whether to
Gather More Data, Selecting Hyperparameters, Debugging Strategies, Example: Multi-Digit
Number Recognition. Applications: Vision, NLP, Speech.

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam

(SEE) is 50%. The minimum passing mark for the CIE is 50% of the maximum marks. Minimum
passing marks in SEE is 40% of the maximum marks of SEE. A student shall be deemed to
have satisfied the academic requirements and earned the credits allotted to each subject/ course
if the student secures not less than 50% (50 marks out of 100) in the sum total of the CIE

(Continuous Internal Evaluation) and SEE (Semester End Examination) taken together.

Continuous Internal Evaluation:

1. Three Unit Tests each of 25 Marks.
2. Two assignments each of 25 Marks or one Skill Development Activity of 25 marks to

attain the COs and POs

3. The sum of two tests, two assignments/skill Development Activities, will be scaled
down to 50 marks.
CIE methods /question paper is designed to attain the different levels of Bloom’s

taxonomy as per the outcome defined for the course.

Semester End Examination:

1. The SEE question paper will be set for 100 marks and the marks scored will be proportionately
reduced to 50.

2. The question paper consists of Part A and Part B. Part A consists of 10 questions from 5
modules, each carrying 2 marks.

3. Part B consists of 10 questions. Each full question is for 16 marks. There will be two full
questions (with a maximum of three sub-questions) from each module.

4. Each full question will have a sub-question covering all the topics under a module.

5. The students will have to answer five full questions, selecting one full question from each
module.

Suggested Learning Resources:
Text Books:
- Deep Learning, Lan Good fellow and YoshuaBengio, MIT Press
https://www.deeplearn ingbook.org/ 2016.

- Neural Networks: Asystematic Introduction, Ratl Rojas, 1996.
- Pattern Recognition and machine Learning, Chirstopher Bishop, 2007.

'Web links and Video Lectures (e-Resources):

o https://www.simplilearn.com/tutorials/deep-learning-tutorial
¢ https://www .kaggle.com/learn/intro-to-deep-learning

e https://www.javatpoint.com/deep-learning
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Skill Development Activities Suggested:
The students with the help of the course teacher can take up relevant technical activities which
will enhance their skill. The prepared report shall be evaluated for CIE marks.

Course outcome (Course Skill Set):
At the end of the course the student will be able to :

SI. No. Description Blooms
Level
co1 Identify the deep learning algorithms which are more appropriate for various L2

types of learning tasks in various domains.

CO2 |Implement deep learning algorithms and solve real-world problems. L3
CO3 [Execute performance metrics of Deep Learning Techniques. L3
CO4 |Compare modeling aspects of various neural network architectures. L2

Program Outcome of this course:

Sl

No.

Description

POs

1

Engineering Knowledge: Apply knowledge of mathematics, science, engineering]
fundamentals, and a specialization to the solution of complex engineering problems.

POl

Problem Analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles.

PO2

Design/Development of Solutions: Design solutions for complex engineering problems and|
design system components that meet specified needs with consideration for public health|
and safety, cultural, societal, and environmental concerns.

PO3

Conduct Investigations of Complex Problems: Use research-based knowledge and
methods including design of experiments, analysis, and interpretation of data, and synthesis|
of information to provide valid conclusions.

PO4

Modern Tool Usage: Create, select, and apply appropriate techniques, resources, and|
modern engineering and IT tools to complex engineering activities with an understanding of]
limitations.

PO5

Engineer and Society / Project Management & Finance: Demonstrate knowledge and|
understanding of engineering and management principles to manage projects, as well as
societal, health, safety, legal, and cultural issues.

PO6

Mapping of COs and POs

PO1 | PO2 | PO3 | PO4 | POS PO6

Co1

X

CO2

Cco3

CO4
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