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The 10-day Short Term Training Program on Machine Learning Using
Python was held from 01-05-2024 to 11-05-2024 at the Artificial
Intelligence & Machine Learning Lab, Department of CSE, E & T
Program, GVPCDPGC(A). Thirty faculty members from different
streams participated in the 10-day STTP. The objective of the STTP
was to provide participants with comprehensive knowledge and
practical skills required to develop Al & ML applications. The STTP
spanned over ten days and covered various aspects of Al & ML theory,
concepts, hands-on, and project development.
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Mr. K.Bapji, Resource Person, delivering his lecture to the paticipants

Day 1: 1/05/2024 - Wednesday

Morning Session (Module-1: Introduction to Al, Machine Learning
and Data Science)

The first day of the 10-day Short Term Training Program (STTP)
commenced with an enlightening morning session on the fundamentals
of Artificial Intelligence (Al), Machine Learning (ML), and Data
Science. Participants were introduced to the core concepts, beginning
with a comprehensive overview of Al's definition and scope. The
session progressed with an exploration of Data Science and Machine
Learning, emphasizing their pivotal roles in contemporary technological
advancements. Through engaging discussions, attendees delved into
various Use Cases of Machine Learning, gaining insights into its
diverse applications across industries. Furthermore, the session touched
upon advanced topics like Generative Al, Natural Language Processing
(NLP), and Deep Learning, setting a robust foundation for the

subsequent modules.
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Afternoon Session (Module 2: Python Programming)

Following a stimulating morning, the afternoon session transitioned into
Python Programming, a cornerstone skill in the realm of Machine
Learning. Participants embarked on an immersive journey into Python's
syntax and functionalities, beginning with an introduction to its core
concepts. Topics such as Sequences, Iteration, Booleans, and
Conditionals were elucidated, laying the groundwork for proficient
coding practices. Moreover, attendees delved into the intricacies of
Functions, Modules, and Python Data Structures, essential components
for data manipulation and analysis. The session culminated with an
overview of Object-Oriented Programming (OOPs), providing
participants with a holistic understanding of Python's versatile
capabilities.

Day 2: 2/05/2024 - Thursday
Morning Session (Module - 3: Machine Learning tools & packages)

Continuing the immersive learning experience, the morning session of
Day 2 focused on exploring essential tools and packages utilized in
Machine Learning workflows. Participants delved into prominent Data
Analysis Tools including NumPy, Pandas, and SciPy, mastering their
functionalities for efficient data manipulation and processing.
Additionally, the session delved into Data Visualization techniques,
leveraging Matplotlib, Seaborn, Plotly, and Bokeh to create insightful
visual representations of datasets. Furthermore, attendees gained
familiarity with Machine Learning frameworks such as scikit-learn and
TensorFlow, essential for implementing predictive models and
algorithms.

Afternoon Session (Module - 4: Data analysis using Numpy, Pandas,
and Scipy)

In the afternoon session, participants embarked on a practical
exploration of data analysis techniques using NumPy, Pandas, and
SciPy. Beginning with an introduction to NumPy, attendees learned to
leverage its powerful array manipulation capabilities for efficient data
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handling. Topics such as Numpy Arrays, Array Properties, and Data
Manipulation were thoroughly covered, providing participants with the
requisite skills for data preprocessing and transformation. Moreover, the
session delved into Pandas, empowering participants to perform in-
depth data analysis through Pandas Series, DataFrames, and advanced
data manipulation techniques. The session concluded with an overview
of SciPy, emphasizing its utility in scientific computing and signal
processing applications.

Day 3: 3/05/2024 - Friday

Morning Session (Module - 5: Mathematics and statistics for
Machine Learning)

The third day commenced with a comprehensive exploration of
Mathematics and Statistics foundational to Machine Learning.
Participants engaged in a rigorous study of essential mathematical
concepts including Linear Algebra and Calculus, indispensable for
understanding ML algorithms. Moreover, the session delved into

Statistics, covering key topics such as Central Tendency, Dispersion,
and Percentiles, facilitating a deeper comprehension of data
distributions and variability. Attendees also explored the significance of
Hypothesis testing and statistical inference in the context of ML
applications, enriching their analytical capabilities.

Afternoon Session (Module - 6: Python Data Visualization with
Seaborn and Matplotlib)

Building upon the morning's theoretical underpinnings, the afternoon
session transitioned into practical data visualization techniques using
Seaborn and Matplotlib. Participants were introduced to the
functionalities of these powerful libraries, enabling them to create
visually appealing and informative plots. Through hands-on exercises,
attendees gained proficiency in generating Histograms, Scatter Plots,
and Heatmaps, leveraging Matplotlib's versatility. Furthermore, the
session explored advanced visualization techniques using Seaborn,
culminating in the visualization of real-world datasets such as the Iris
Flower dataset, fostering a deeper understanding of data exploration and

analysis methodologies.
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Day 4: 4/05/2024 — Saturday
Morning Session (Module - 7: Recommendation systems)

The fourth day commenced with an insightful morning session
dedicated to Recommendation Systems, a pivotal component of modern
data-driven applications. Participants delved into the foundational
concepts of Recommendation Systems, understanding their significance
in personalized user experiences. The session elucidated key principles
such as Similarity metrics and Cosine Similarity, essential for building
effective recommendation algorithms. Through interactive discussions
and practical examples, attendees gained a comprehensive
understanding of recommendation strategies, paving the way for hands-
on projects.

Afternoon Session (Module - 7: Recommendation systems)

Building upon the morning's theoretical insights, the afternoon session
transitioned into practical implementation with hands-on projects on
Movie and Restaurant Recommendation Systems. Participants applied
their acquired knowledge to develop recommendation algorithms
tailored to specific use cases, gaining invaluable experience in data
preprocessing, model training, and evaluation. Through collaborative
exercises, attendees honed their problem-solving skills while gaining
proficiency in deploying recommendation systems in real-world
scenarios.

Day 5: 6/05/2024 — Monday

Morning Session (Module - 8: Supervised Machine Learning)

The fifth day commenced with a deep dive into Supervised Machine
Learning, a cornerstone technique in predictive analytics. Participants
were introduced to various supervised learning algorithms, including
Regression and Classification, elucidating their principles and
applications. Through engaging discussions and real-world case studies,
attendees gained insights into the predictive modeling process, from
data preprocessing to model evaluation. The session underscored the
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importance of understanding the underlying theory behind supervised
learning algorithms, empowering participants to make informed
decisions in model selection and deployment.

Afternoon Session (Module - 9: Working with Regression
Algorithms)

In the afternoon session, participants delved into the practical aspects of
working with Regression Algorithms, essential for predictive modeling
tasks. Building upon the morning's theoretical foundations, attendees
explored a range of regression techniques, including Linear Regression,
Multiple Linear Regression, and Polynomial Regression. Through
hands-on projects such as California Housing Price Prediction and
Graduate Admission Prediction, participants applied regression
algorithms to real-world datasets, gaining practical experience in model
training, evaluation, and interpretation.

Day 6: 7/05/2024 — Tuesday

Morning Session (Module - 10: Working with Classification
algorithms)

The sixth day commenced with a focus on Classification algorithms,
fundamental to various machine learning applications, including image
recognition, sentiment analysis, and fraud detection. Participants delved
into popular classification algorithms such as K-Nearest Neighbors (K-
NN), Naive-Bayes, Decision Trees, Logistic Regression, and Support
Vector Machines (SVM). Through interactive discussions and hands-on
exercises, attendees gained proficiency in model training, evaluation,
and hyperparameter tuning, preparing them for real-world classification
tasks.

Afternoon Session (Module - 10: Working with Classification
algorithms)

Continuing the exploration of Classification algorithms, the afternoon
session delved deeper into practical implementation with a hands-on
project on SMS Spam Filtering. Participants applied their knowledge of
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classification techniques to develop an effective spam detection system,
leveraging real-world SMS datasets. Through collaborative exercises
and guided experimentation, attendees refined their classification skills
while gaining insights into data preprocessing, feature engineering, and
model optimization.

Day 7: 8/05/2024 - Wednesday

Morning Session (Module - 10: Working with Classification
algorithms)

The seventh day commenced with a continuation of the exploration of
Classification algorithms, focusing on a hands-on project on Income
Qualification Prediction. Participants applied their expertise in
classification techniques to tackle a real-world problem, predicting the
income qualification of individuals based on demographic and
socioeconomic factors. Through practical implementation and guided
mentorship, attendees refined their classification skills while gaining
practical insights into feature selection, model interpretation, and
performance evaluation.

Afternoon Session (Module - 11: Unsupervised Machine Learning)

In the afternoon session, participants transitioned into the realm of
Unsupervised Machine Learning, exploring techniques for pattern
recognition and data clustering. The session commenced with an
introduction to K-means clustering, a popular unsupervised learning
algorithm used for data segmentation and clustering analysis.
Participants gained insights into anomaly detection techniques and
practical applications of unsupervised learning in anomaly detection
and data clustering. Through hands-on projects on K-Means Clustering,
attendees applied their knowledge to real-world datasets, gaining
practical experience in unsupervised learning methodologies.

Day 8: 9/05/2024 — Thursday

Morning Session (Module - 12: HTTP API Requests)




On the eighth day of the training program, participants delved into the
domain of HTTP API Requests, a crucial aspect of modern web
development and data integration. The morning session commenced
with an exploration of HTTP methods and REST APIs, providing
participants with a comprehensive understanding of web
communication protocols. Attendees learned to leverage the Requests
module in Python for accessing web APIs, with a focus on practical
applications such as retrieving weather data. Furthermore, participants
gained proficiency in working with JSON data, a ubiquitous format for
exchanging data between web servers and clients.

Afternoon Session (Module - 13: Deploying Machine Learning
Model using Flask)

Continuing the exploration of web development and deployment, the
afternoon session focused on deploying Machine Learning models
using the Flask framework. Participants were introduced to web
development fundamentals, including HTML, CSS, and JavaScript,
essential for building interactive user interfaces. Through hands-on

projects and guided tutorials, attendees gained practical experience in
developing web applications using Flask, a lightweight and versatile
web framework for Python. Furthermore, participants learned about
object serialization techniques using Pickle, facilitating the seamless
integration of ML models into web applications.

Day 9: 10/05/2024 - Friday

Morning Session (Module - 13: Deploying Machine Learning Model
using Flask)

The penultimate day of the training program commenced with a
continuation of the exploration of deploying Machine Learning models
using Flask. Participants engaged in a hands-on project focused on
deploying a Spam SMS detection model, applying their knowledge of
Flask and object serialization techniques. Through guided tutorials and
collaborative exercises, attendees gained practical experience in
building and deploying ML-powered web applications, fostering a
deeper understanding of the end-to-end development lifecycle.
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Afternoon Session (Module - 14: Generative Al)

In the afternoon session, participants delved into the cutting-edge
domain of Generative Al, exploring advanced techniques for generating
realistic and creative content. The session commenced with an
introduction to Generative Al and Prompt Engineering, providing
participants with insights into recent advancements in large language
models (LLMs). Attendees learned about key terminologies and
methodologies employed in Generative Al, with a focus on real-world
applications and use cases. Through interactive discussions and case
studies, participants gained a deeper appreciation for the transformative
potential of Generative Al across various industries.

Day 10: 11/05/2024 — Saturday

Morning Session (Module - 13: PDF Query Application using LLM
and Langchain)

On the final day of the training program, participants embarked on a
hands-on project focused on building a PDF Query Application using
Large Language Models (LLMs) and Langchain. Attendees applied
their knowledge of Generative Al and natural language processing
techniques to develop a powerful tool for querying and extracting
information from PDF documents. Through guided tutorials and
practical exercises, participants gained practical experience in
leveraging LLMs for document analysis and information retrieval,
culminating in the development of a functional PDF Query Application.

Afternoon Session (Module - 15: Reinforcement Learning)

The training program concluded with an exploration of Reinforcement
Learning, a paradigm of machine learning concerned with decision-
making and autonomous agent behavior. Participants were introduced to
the fundamental concepts of Reinforcement Learning, including
Markov Decision Processes (MDPs) and reward optimization. Through
interactive discussions and case studies, attendees gained insights into
various practical applications of Reinforcement Learning, ranging from
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game playing to robotics and autonomous systems. The session
underscored the significance of Reinforcement Learning in enabling
intelligent decision-making and adaptive behavior in complex
environments.

Test on the Skills acquired in these 10 days Training Period

Following the conclusion of the training program, participants were
assessed on the skills and knowledge acquired over the 10-day period.
The test encompassed theoretical concepts, practical implementation,
and problem-solving skills across various modules, providing
participants with an opportunity to demonstrate their proficiency and
understanding of machine learning principles and techniques. The test
served as a comprehensive evaluation of participants' readiness to apply
their newfound skills in real-world scenarios, marking the culmination
of an intensive and rewarding learning journey.
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