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COURSE PLAN
	Name of the Faculty
	

	Designation/Department
	AP/CSE

	Course Code/Name
	U23CSV13/ NEURAL NETWORKS AND DEEP LEARNING

	Year/Section/Department
	III/CSE

	Credits Details
	L:3
	T:0
	P:0
	C:3

	Total Contact Hours Required
	45



Syllabus:
	UNIT I /INTRODUCTION
	No. of Periods:9

	
Neural Networks-Application Scope of Neural Networks-Artificial Neural Network: An Introduction- Evolution of Neural Networks-Basic Models of Artificial Neural Network- Important Terminologies of ANNs-Supervised Learning Network.


	UNIT II/ ASSOCIATIVE MEMORY AND UNSUPERVISED LEARNING NETWORKS
	No. of Periods 9

	
Training Algorithms for Pattern Association-Auto Associative Memory Network- Hetero associative Memory Network-Bidirectional Associative Memory (BAM)-Hopfield Networks-Iterative Auto Associative Memory Networks-Temporal Associative Memory Network-Fixed Weight Competitive Nets-Kohonen Self-Organizing Feature Maps-Learning Vector Quantization-Counter Propagation Networks-Adaptive Resonance Theory Network


	UNIT III / THIRD-GENERATION NEURAL NETWORKS
	No. of Periods 9

	
Spiking Neural Networks-Convolutional Neural Networks-Deep Learning Neural Networks- Extreme Learning Machine Model-Convolutional Neural Networks: The Convolution Operation – Motivation – Pooling – Variants of the basic Convolution Function – Structured Outputs – Data Types – Efficient Convolution Algorithms – Neuroscientific Basis – Applications: Computer Vision, Image Generation, Image Compression.

	
UNIT IV / DEEP FEEDFORWARD NETWORKS 

	No. of Periods 9

	
History of Deep Learning- A Probabilistic Theory of Deep Learning- Gradient Learning – Chain Rule and Back propagation - Regularization: Dataset Augmentation – Noise Robustness -Early Stopping, Bagging and Dropout - batch normalization- VC Dimension and Neural Nets.


	UNIT V/RECURRENT NEURAL NETWORKS
	No. of Periods 9

	
Recurrent Neural Networks: Introduction – Recursive Neural Networks – Bidirectional RNNs – Deep Recurrent Networks – Applications: Image Generation, Image Compression, Natural Language Processing. Complete Auto encoder, Regularized Auto encoder, Stochastic Encoders and Decoders, Contractive Encoders.





Objective:
	The main learning objective of this course is to prepare the students
· To understand the basics in deep neural networks
· To understand the basics of associative memory and unsupervised learning networks
· To apply CNN architectures of deep neural networks
· To analyze the key computations underlying deep learning, then use them to build and train deep neural networks for various tasks.
· To apply auto encoders and generative models for suitable applications.




Text Book: 
	
  T1. Ian Goodfellow, Yoshua Bengio, Aaron Courville, “Deep Learning”, MIT Press, 2016.
  T2. Francois Chollet, “Deep Learning with Python”, Second Edition, Manning Publications, 2021.



Website:
	      W1:  https://www.tensorflow.org
      W2:  https://pytorch.org/tutorials
      W3:  https://www.deeplearning.ai



Online Mode of Study:
	NPTEL details can be listed.
   https://onlinecourses.nptel.ac.in/noc26_cs66/preview




Course Plan:
	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I – INTRODUCTION                                                                                                                   9

	1
	Neural Networks – Introduction
	T1
	10 -13
	BB
	1
	1

	2
	Applications of Neural Networks
	T1
	24 -26
	BB
	1
	2

	3
	Scope of Neural Networks
	T1, W1
	26-36
	BB
	1
	3

	4
	Artificial Neural Network – Introduction
	T1
	39 -41
	PPT
	1
	4

	5
	Evolution of Neural Networks
	T1, R1
	105-111
	BB
	1
	5

	6
	Basic Models of Artificial Neural Networks
	T1
	77 -80
	BB
	1
	6

	7
	Important Terminologies of Artificial Neural Networks
	T1
	81 -86
	PPT
	1
	7

	8
	Supervised Learning Networks
	T1
	102-105
	BB
	1
	8

	9
	Overview of Learning Process in Neural Networks (Training, Testing, Validation)
	T1
	112 -115
	BB
	1
	9

	Outcome of Unit I:
CO1: Apply Convolution Neural Network for image processing.

	UNIT II - ASSOCIATIVE MEMORY AND UNSUPERVISED LEARNING NETWORKS      9

	10
	Training Algorithms for Pattern Association
	T1, R1
	178-182
	BB
	1
	10

	11
	Auto-Associative Memory Networks
	T1
	178-182
	BB
	1
	11

	12
	Hetero-Associative Memory Networks
	T1
	183-188
	PPT
	1
	12

	13
	Bidirectional Associative Memory (BAM)
	T1
	183-188
	BB
	1
	13

	14
	Hopfield Networks
	T1
	189-195
	BB
	1
	14

	15
	Iterative & Temporal Auto-Associative Memory Networks
	T1
	189-195
	BB
	1
	15

	16
	Fixed Weight Competitive Networks
	T1
	196-202
	BB
	1
	16

	      17
	Kohonen Self-Organizing Feature Maps (SOM)
	T1
	203-208
	PPT
	1
	17

	  18
	LVQ, Counter-Propagation & Adaptive Resonance Theory (ART) Networks
	T1, W2
	56-59
	BB
	1
	18

	Outcome  of Unit II:
CO2: Explain the basics of associative memory and unsupervised learning networks.

	                               UNIT III – THIRD-GENERATION NEURAL NETWORKS                           9

	19
	Spiking Neural Networks (SNN)
	T1
	244-250
	BB
	1
	19

	20
	Introduction to Convolutional Neural Networks
	T1
	250-258
	BB
	1
	20

	21
	Deep Learning Neural Networks
	T1
	259-271
	PPT
	1
	21

	 22
	Extreme Learning Machine (ELM) Model
	T, R2
	272-280
	BB
	1
	22

	23
	Convolution Operation & Motivation
	T1, W3
	286-301
	BB
	1
	23

	24
	Pooling & Variants of the Convolution Function
	T1
	286-301
	BB
	1
	24

	25
	Structured Outputs, Data Types & Efficient Convolution Algorithms
	T1, R2
	303-312
	PPT
	1
	25

	 26
	Neuroscientific Basis of CNNs
	T1, R2
	316-324
	BB
	1
	26

	27
	Applications of CNNs: Computer Vision, Image Generation, Image Compression
	T1
	324-325
	BB
	1
	27

	Outcome  of Unit III:
CO3: Apply CNN and its variants for suitable applications.

	                                               UNIT IV – DEEP FEEDFORWARD NETWORKS                                 9 

	29
	Probabilistic Theory of Deep Learning
	T1
	5-10
	BB
	1
	31

	30
	Gradient Learning Concepts
	T1
	509-511
	BB
	1
	33

	31
	Chain Rule & Backpropagation
	T1
	444-449
	PPT
	1
	35

	32
	Regularization Techniques – Dataset Augmentation
	  T1, 
  W3
	519-523
	BB
	1
	36

	33
	
	



	Regularization Techniques – 
Noise Robustness & 
Early Stopping



	W2
	
        -
	BB
	1
	37

	34
	Ensemble Regularization – Bagging & Dropout
	W2
	       -
	BB
	1
	38

	35
	Batch Normalization
	T1,
W2
	-
	BB
	1
	39

	35
	VC Dimension and Neural Networks
	W2
	-
	BB
	1
	40

	Outcome  of Unit IV:
	CO4: Analyze the key computations underlying deep learning and use them to build and train
deep neural networks for various tasks.

	                                           UNIT V – RECURRENT NEURAL NETWORKS                                     9

	33
	Introduction to Recurrent Neural Networks (RNNs)
	T1, W4
	519-523
	BB
	1
	37

	34
	
	



	Recursive Neural Networks



	T1
	288-289
	BB
	1
	38

	35
	Bidirectional RNNs
	T1
	305-310
	BB
	1
	39

	36
	Deep Recurrent Networks
	T1
	289-304
	BB
	1
	40

	37
	Applications of RNNs – Image Generation
	T1
	237- 239
	BB
	1
	41

	38
	Applications of RNNs – Image Compression
	T1
	401-440
	BB
	1
	42

	39
	Applications of RNNs – Natural Language Processing
	T1
	440-444
	BB
	1
	43

	40
	Autoencoders – Complete & Regularized Autoencoders
	T1
	450-454
	BB
	1
	44

	41
	Stochastic Encoders/Decoders & Contractive Encoders
	T1
	455-459
	BB
	1
	45

	Outcome  of Unit V:
CO5: Apply auto encoders and generative models for suitable applications.
	Web portal
	Assignment
	Components
	Topic Number with Topic / Unit Details
	Relevance to CO

	Webportal 1
	--
	Assessment – I (60)
	Unit I and II
	CO 1 & CO2

	
	1
	Assignment – Handwritten (20)
	3. Scope of Neural Networks
5. Evolution of Neural Networks
7. Important Terminologies of Artificial Neural Networks
8. Supervised Learning Networks
	CO 1 

	
	2
	Assignment – Poster Presentation (20)
	12. Hetero-Associative Memory Networks
13. Bidirectional Associative Memory (BAM)
17. Kohonen Self-Organizing Feature Maps (SOM)
	CO 2 

	Webportal 2
	--
	Assessment – II (60)
	Unit III and IV
	CO3 & CO4

	
	3
	 PPT (20)
	19. Spiking Neural Networks (SNN)
26. Neuroscientific Basis of CNNs
	CO3 

	
	4
	Case Study Report (20)
	Backpropagation in Modern Deep Learning Models
	CO4

	Webportal 3
	--
	Model Exam (75)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (15)
	Unit I to V
	CO1 to CO6

	
	-
	Course Attendance (10)
	--
	--









· 
   Course Outcome:
	At the end of course: Students should be able to do:
CO1: Apply Convolution Neural Network for image processing.
CO2: Explain the basics of associative memory and unsupervised learning networks.
CO3: Apply CNN and its variants for suitable applications.
   CO4: Analyze the key computations underlying deep learning and use them to build and train
deep neural networks for various tasks.
   CO5: Apply auto encoders and generative models for suitable applications.



Course Outcome Vs Program Outcome Mapping:
	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PSO1
	PSO2

	CO 1
	2
	1
	2
	-
	-
	-
	-
	-
	-
	-
	-
	2
	1

	CO 2
	2
	3
	1
	-
	-
	-
	-
	-
	-
	-
	-
	3
	1

	CO 3
	1
	2
	1
	-
	-
	-
	-
	-
	-
	-
	-
	2
	2

	CO 4
	1
	1
	2
	-
	-
	-
	-
	-
	-
	-
	-
	2
	2

	CO 5
	1
	3
	1
	-
	-
	-
	-
	-
	-
	-
	-
	3
	2

	AVG.
	1.4
	2
	1.4
	-
	-
	-
	-
	-
	-
	-
	-
	2.4
	1.6


	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	
	
	


   Submission Details:
	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Model)

	Assignment 1
	Assignment 2
	Assignment 3
	Assignment 4
	Assignment 5
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