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Course Name: | Deep Learning with Neural Network

Course Code: | 1ET1080601

Pre-requisite

Probability and statistics, Programming and data structur
Course:

es

Course Objective:

1. To organize synaptic connectivity as the basis of neural computation and |
2. To learn the ideological basics of artificial neural networks

3. To learn the origins of artificial neural networks

4. To know some application of artificial neural networks

5. To identify the different structures of artificial neural networks

Teaching and Examination Scheme:

earning

Teaching Scheme
(Hours per week) Evaluation Scheme (Marks)
Theory (Marks) Practical (Marks)
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L T ) ! Assessment | Assessment | Assessment S 9
Assessmen
t
03 - 02 04 70 30 30 20 150
Subject Contents:
Sr. Topic Tota | Weightag
No. | e %
Hrs.
Introduction to Deep learning:
1 What is deep leaning, Difference between deep learning and machine 6 10
learning, Examples of deep learning, Types of deep learning, Applications
of Deep learning, Advantages and disadvantages of deep learning
) Deep learning algorithms: 4 10
CNNSs, LSTMs, RNNs, GANs, RBFNs, MLPs, SOMs, DBNs, RBMs
Fundamentals of Neural Networks
3 What is Neural Network, Architecture of ANN, working of neural network, 5 20

Types of ANN, Applications of ANN, ANN vs BNN




Convolutional Neural Network & Recurrent Neural Network
4 Introduction of CNN, Architecture of CNN, Pros and cons of CNN, What is 8 20

RNN, Types of RNN, Pros and cons of RNN, Applications of RNN

Back propagation Networks
Architecture of feed forward network, single layer ANN, multilayer

perceptron, back propagation learning, input - hidden and output layer
computation, backpropagation algorithm, applications, selection of tuning
parameters in BPN, Numbers of hidden nodes, learning.

10 20

Neural Network Based Fuzzy Systems

Neural Realization of Basic Fuzzy Logic Operators, Neural Network Based
6 Fuzzy Logic Inference, Neural Network Driven Fuzzy Reasoning, Rule | 10 20
based Neural Fuzzy Modeling, Neural Fuzzy Relational Systems,
NeuroFuzzy Controllers, Recent Applications.

List of Reference Books:

1. Deep Learning (Adaptive Computation and Machine Learning series) by Aaron Courville
(Author), lan Goodfellow (Author), YoshuaBengio (Author)
2. Neural Networks and Deep Learning by Charu C. Aggarwal

3. Neural Networks & Deep Learning by Pat Nakamoto

e-Resources (If any):

1. https://www.knowledgehut.com/blog/data-science/types-of-neural-networks
2. https:/lwww.geeksforgeeks.org/introduction-to-recurrent-neural-network/

List of Suggested titles of Experiments (If Any):

Implementation of different activation functions to train Neural Network.
Implementation of different Learning Rules.

Design a neural network (NN) model with one hidden layer for classification problems
Implement a multilayer perceptron (MLP) model for prediction such as house prices.
Implementation of Adeline network for system identification.

Study about Pattern matching using different rules.

Design and implement a CNN for Image Classification

Implementation of Madeline network

Design RNN or its variant including LSTM or GRU

Implement an artificial neural network on GPUs

Implement any one of the project under the following title:

a) Project related to application of machine learning in healthcare.

b) Project related to application of machine learning in business analysis.

c) Project related to application of machine learning in sports analytics.

d) Project related to application of machine learning in Time Series Analysis & Forecasting.
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https://www.amazon.in/Aaron-Courville/e/B01N8XGWRL/ref=dp_byline_cont_book_1
https://www.amazon.in/Ian-Goodfellow/e/B01MQGN8N0/ref=dp_byline_cont_book_2
https://www.amazon.in/Yoshua-Bengio/e/B00IWC47MU/ref=dp_byline_cont_book_3
https://www.google.com/search?client=avast-a-1&cs=0&q=Neural+Networks+and+Deep+Learning:+A+Textbook&stick=H4sIAAAAAAAAAFVUzWvUQBzdFLps0wrtLlXY01IvUpBk8rHZ9FLFFjy0Fezew06SmWy-k4mZZI76DxQRjx48efAvEPQgXuyhoAeP4gcK_gce3Vozqbm9vDfze-9lMr3lrSsSlgBABslIOSHKIHYf5LNwFLsFTfJgBJMkOBX-FzXYswOkkqxusK2rQQQ0yrGhodCK4gY7VWZXBlL4ehDpOjbkU0GUIknWZWaqcQOAKQODKy2f1lFVcCcBwRSGUYOxbWJaFlbLKyiNmcOdEHlsypBxXjf82iRqg1Noe6Vq82QZwIGNFK11pgewISFNcxRbOjdnAtUCJY-ZqSQykeq0ZkJb9WzE-TSnGan58MjCtVdafH_HYZnlea3ZKK0wmZQN9mVgAujxeQgoFqZpyv2ohecAs-XDACpmzdfHZOGGUY_zGtPBuOBlhnmpGhDSdj_oG0Ruy9VSlpVj_nFIREyGkd_61U2qKotjsXaOFRgz3WLKpS7jjGevJgoOWKMFKk1hRLN_WltFrO0J274CCOI5MAhL36raOblmExZyGqd4HF6SyxA7vsNjoTFwLB-M2xplXJWQr8-p5RNg8dPvsTpEuOAxYZ1mGqH2N-FMWF3_9fvzYPhOePzy_SfhtSCuHyQJccP6vhvOCteZJv2rYnc_LuZF3V8bimLvbxWOR_v74uqxW0yTw8SZo7o_7mviyqEbQTcn91D_uijeScLQtYt5Evc3hwNxQ7L5C-n87yQ7SzeErbuK_urj07OutNFZPE-k41vDa9sDsTedVUmcRPXG_OeHyY-977uTztbKykLy5dGzr7vbnZMl4eGbF2-7vZ6w3lGWeh3WWXu-fPPo4hY4urgFyGgWO6M9101HB-4sj-cx3hndHk3dqjh3cNIV_gCJ3XjHSQQAAA&sa=X&ved=2ahUKEwio-pCNgq7_AhV3TWwGHVhWCX0Q7fAIegUIABDnBQ
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Charu+C.+Aggarwal%22
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Pat+Nakamoto%22
https://www.knowledgehut.com/blog/data-science/types-of-neural-networks
https://www.geeksforgeeks.org/introduction-to-recurrent-neural-network/

Course Learning Outcomes (CLO): On completion of this course, the students will be able to:

CLO

Description

Bloom’s Taxonomy Level

cLO1 [Understand the context of neural networks and deep learning

2 Understanding

Know how to use a neural network and the data needs of

CLO? 2 Understanding
deep learning

cLO3 | Get knowledge of design and deployment of deep 4 Analyze
learning models for machine learning problems

CcLO4 | Get knowledge and awareness of the different types of 3 Applying
deep learning algorithms. i.e. CNNs, LSTMs, RNNs,
GANs

cLos | Learn depth understanding of the design consideration 2 Understanding

and architecture for Fuzzy Systems

3 Applying

Mapping of CLOs with POs & PSOs

Program Specific
Course Program Outcomes (POs) Outcomes(PSOs)
(I)‘S?ggri:gs PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 Pgl P(l)l P(2)1 Pslo on on Pio
cLor | H | M|{M|L| LM L vl
CLO2 LI M| H|L|L LiL|m|L
cLos | LM |[M| L |M|H M L ML
CLO4 M M M| L |M|H M| L M| L
CLO5 M L L L M| H M L H | L

H: High, M: Medium, L: Low
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