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Rationale:

GYANMANJARI INSTITUTE OF TECHNOLOGY

Course Syllabus
Gyanmanjari Institute of Technology
Semester-2 (MTech)

This course helps the learners to explore deep learning from scratch or broaden their understanding
of decp learning. It covers the conceptual and practical, hands-on exploration of topics in deep
learning. The learners will be able to build practical intuition about the core ideas of machine
learning and deep learning. After learning this course, the learners will have a solid understanding
of what deep learning is. when it’s -applicable, and what its limitations are. They will be also
become familiar with the standard workflow for approaching and solving machine-learning
problems, and how to address commonly encountered issues.

Teaching and Examination Scheme:

Teaching Scheme Credits Examination Marks
. " Practica! Total
- T b c Theory Marks Marks CA Marks
ESE MSE \% P ALA
4 0 2 5 60 30 10 20 30 150

Legends: CI-ClassRoom Instructions: T — Tutorial; P - Practical; C — Credit; ESE - End Semester
Examination; MSE- Mid Semester Examination; V — Viva; CA - Continuous Assessment; ALA- Active
Learning Activities.
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Course Content:

GYANMANIARIINSTHIUTE OF

TECHNOLOGY

St. No

Course Content

Hrs.

[A]
0

Weieghtage

1

Fundamentals of Machine Learning

Four  branches  of  machine  leammg.  Evaluating
machine-learning  models,  Data  preprocessing,  feature
engineering, and feature learning. Overfitung and undertitting.

The universal workflow of machine learming

15%

(V)

Artificial Neural Networks and Deep Neural Networks

A first look at a neural network. Data representations for
neural networks, The gears of neural networks: tensor
operations, The engine of neural networks: gradient-based
optimization, Anatomy of a neural network. Introduction to
Keras, Setting up a deep-leaming workstation, Classifying
movie reviews: a binary classification example, Classifying
newswires: a multiclass classification example. Predicting
nouse prices: a regression example.

Deep Learning for Computer Vision

Introduction to convents. The convoiution operation, The
max-pooiing operation. Training a convent from scratch on a
small dataset, The relevance of deep leaming for small-data
problems. Downloading the data. Building your network,
Data preprocessing. Using data augmentation. Using a
pre-trained  convent.  Feature extraction.  Fine-tuning,
Visualizing what convents learn. Visualizing intermediate
activations, Visualizing convent iilters. Visualizing heat maps
of class activation

Deep Learning for Text and Sequences

Working with text data. One-hot encoding ot words and characters,
Using word embedding’s. Putting it all together. from raw text to
word embedding’s, Understanding recurrent neural networks., A
recurrent layer in Keras, Understanding the LSTM and GRU

lavers. A concrete LSTM ¢xample in Keras. Advanced use of

recurrent neural networks, A temperature-forecasting problem,
Preparing the data. A common-sense. non-machine-leaming
baseline, A basic machine-learming approach. A fist recurrent
baseline. Using recurrent dropout to fight overfiting, Stacking
recurrent lavers, Using bidirectional RNNx -

10

14%%

h

Introduction of Pattern Recognition
Definitions, data sets for Pattern Recognition, Different

Paradigms of Pattern Recognition,  Representatiors ot

Patterns and Classes, Metric and non-metric  Proximity
measures.

—

(v
o>

“

Application of CNN and RNN:

10
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Object  Detection,  semantic  segmentation,  instance
segmentation, Recurrent and recursive neural network, w ord
embedding, Language models, named entity recognition,
machine translation. parsing, sentiment analysis, speech

recognition.

1

Recent Trends in the methodological and application aveas
of Deep Learning

1%

Continuous Assessment:

St
No

Active Learning Activities

Marks

1

Mini-project

Each group of four students will select a specific project definition
focusing on a real-world application of machine learning or deep
learning. The project must include a detailed problem  statement,
literature review, methodology. implementation, evaluation. and future
scope. Students are expected to use frameworks such as Tensorklow,
Keras. or PyTorch and work with relevant datasets. They should analyze
the model's performance using appropriate metrics and document their
findings. The final project must be compiled into a well-structured PDF
report and submitted on the GMIU Web Portal.

10

Handwritten Theoretical and Analytical Study

Students will select complex theoretical and analytical problems related
to deep learning concepts. These problems will cover mathematical
formulations. algorithm derivations. optimization techniques, and
architectural comparisons. Each student must individually handwrite
their solutions. including detaiied step-by-step explanations. equations,
and necessary diagrams. This activity aims to deepen conceptual
understanding  beyond coding by focusing on core theoretical
foundations. The handwritten reports must be scanned and uploaded as a
PDF document on the GMIU Web Portal.

Research Paper Review & Analysis

Each group will sclect a recent rescarch paper from reputed journals or
conferences such as IEEE, Springer. The paper must be related to deep
lcarning  advancements, novel architectures,  or  real-world Al
applications. Students will critically analyze the paper, summarizing its
key contributions, methodology, experimental results, and limitations.
Additionally, they must discuss potential improvements or  future
rescarch directions based on their understanding. The review must be in
word format, ensuring deep engagement with the material, and the final
PDF report must be submitted on the GMIU Web Portal.

10
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aested Specification table with Marks (Theory):60

Distribution of Theory Marks

(Revised Bloom's Taxonomy)

o Rcmcm‘l\: ance | Understanding | Application Analvze | Evaluate | Create
(R) (U) (A\) (N) (L) ()
Weightage .
% (1% 40% 20% 10% - -

Course Outcome:

After learning the course the students should be able to:
col Understand the fundamentals of machine learning. including data preprocessing,
overfitting. and the universal workflow of ML.
CcO2 Dcsign :mfi implement ar!iﬁcialldccp neural networks using frameworks like Keras for
= | classification and rearession tasks.
_ | Develop cony olutional neural neiworks (CNNs) for computer vision tasks. including
CO3 1 gata augmentation and transfer learning.
CO4 Implement recurrent earal networks (RNNs) and LS I'Ms for text/sequence data
processing and forecasting. .
05 Analyze pattern recognition paradigms, proximity measures, and their applications in
CO> | etric/non-metric contexts.
C Create applications using CNNs and RNNs for NLP (c.¢.. sentiment analysis) and vision
- tasks (e.g.. object detection).
co? Evaluate recent trends in deep learning (e.2.. transformers. GANs) and their real-world
implications.
List of Practical
el Description Unit | 4o
No No *
1 [mplementation of different feature extraction machine leaning \ 4
algorithms :
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[ 2 | Implementation of giffem——
2 different activa i I
at ; Ur
! ation functions to train Neural 2 2
3 Implementation of Perceptron Networks - :
'f Implementation of different Learning Rules 5 ;
5|1t entati " Adel; : i
lmpicumntal?on ol Adeline network for system identification. 4 4
mplementation of Madeline network
6 Pattern matching using different rules. 5 :
7 lm‘plemcnt the a program for next word recognition in the sentence 6 4
using RNN
8 Pl'oject'relaled to application of machine learning in Time Series 1 4
Analysis & Forecasting.
9 Project related to application of machine learning in healthcare. 7 4
Total | 30

Instructional Method:

The course delivery method will depend upon the requirement of content and need of students. The
teacher in addition to conventional teaching method by black board, may alse use any of tools such
as demonstration. role play, Quiz, brainstorming, MOOCs etc. From the content 10% topics are
suggested for flipped mode insiruction.

Students will use supplementary resources such as online videos. NPTEL/SWAYAM videos.
e-courses, Virtual Laboratory.

The internal evaluation will be done on the basis of Active Learning Assignment.

Practical/Viva examination will be conducted at the end of semester for evaluation of performance
of students in laboratory.

Reference Books:

[1] Title: “Pattern Recognition and Machine Learning (Information Science and Statistics).”
Author : Christopher M. Bishop .

[2] Title: “Python Machine Learning™ Author(s): Sebastian Raschka , Vahid Mirjalili

[3] Title: “machine learning yearning™ Author: Andrew ng.

[4] Title: “Machine Learning.” Author: Tom M. Mitchell

[5] Title: “Practical Machine Learning and Image Processing: For Facial Recognition, Object
Detection, and Pattern Recognition Using Python™ Author(s): Himanshu Singh
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