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DESCRIPTION:

EVER WONDERED ABQUT THE POWER OF QUANTUM COMPUTING? WHAT IF IT WAS INTEGRATED
WITH MACHINE LEARNING? IN THIS WORKSHOF, WE'LL DIVE INTO THE WORLD OF QUANTUM
MACHINE LEARNING, GUIDING YOU THROUGH HAMNDS-ON IMPLEMENTATION USING PYTHON,
WHETHER YOU'RE A BEGINMER OR HAWE SOME EXFERIENCE IN CODING, THIS WORKSHOPF IS
DESIGNED TCO MAKE QUANTUM COMPUTING ACCESSIBLE TO EVERYONE, BERING YOUR CURIOSITY
AND GET READY TO EXPLORE THE FUTURE OF Al AND QUANTUM TECHNOLOGY!

coLLABORATE
INNOVATE,

ILAPTOP IS MANDATORY|
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OBJECTIVES

The objective of this workshop is to provide practical, hands-on experience in Quantum
Machine Learning (QML) using Python-based frameworks such as Qiskit or PennyLane. The
focus is on building an understanding of quantum computing principles and applying them to
machine learning tasks. Participants will explore quantum algorithms, design hybrid quantum-
classical models, and develop prototype QML solutions for real-world problems.

OUTCOMES

Gained practical experience in implementing quantum machine learning algorithms using
Python and QML libraries like IBM Qiskit and PennyLane.

* Successfully developed and tested hybrid quantum-classical models for classification and
regression tasks.

* Acquired foundational knowledge of quantum computing concepts such as qubits,
superposition, entanglement, and quantum gates.

* Built a working prototype of a QML application demonstrating the integration of quantum
circuits within a classical ML pipeline.

» Strengthened skills in quantum circuit design, model training, data encoding techniques, and
performance evaluation in QML workflows.




RESOURCE PERSON PROFILE

VIKHRAM S

L 4 01-7200402450 BB vikhramslissvectheacin  in linkedin com,/infvikhram-s ) githob.com,/Vikhram-5

OBIECTIVE

Aspirimg Dats Seentist with experience in Python, Machine Leaming, and Al secking opportunities to
contribute to Impactfol projects.

EDucaTion
Saveetha Engineering College G
B.E. Electronics and Communication; OGPA: T.8/10
hiaharishi Vidya Mandir H.B. School 22

18th Grade; Score: 88.35%
TECHNICAL SKILLS

Languages: Python, Jam, C, T4+, QL

Libraries { Framewaorks: Scikit-learn, TensorFlow, PyTorch, Hugging Face, Streamlbit, Gradio, Pandas, NumPy, SpaCy, NLTE
Toobs: Cit, Dodker, V& Code, Intellil, Jupyter, Anaconda, GitHub, GitLab

Visualization: Matplothb, Seaborn, Plotly, Tablean, PowerBIL

EXPERIENCE

Data Science Intern May 2024 — Jun 2024
Arun Vision Tech Solutions Chennai, Indin
» Conducted dats analysis snd created compelling visualizations using Python and Tablesn

= Collsborated with the team to interpret datasets for business insights.

ProJeECTS

Mental Stress Manager Chatbot | Pithon, ML, NLP GitHub
# Huilt a chatbot to detect stress levels using ML and NLP techniqoes.

= lmplemented sentiment and emotion analysis models for accurate detection.

= Deployed a usor-friendly Ul with real-time results.

Maternal Health Risk Predictor | Python, ML, Visualization GitHub
= Developed a classifier to predict maternal health risk levels using clinical data

= Performed preprocessing, feature selection, and model svaluation.

» Visualized findings using Seabom and Matplotlib,

Indian Constitution Python Library | Pythen, PyPI CLT PyFPI
» Published a Python package to search/query Indian Constitution articles [ 10K+ downlosds).

= Added CLI functionality and structured documentation.

= Dptimized data paming and indexing for efficient access.

LEADERSHIP

Campus Ambassador - MyGov India: Contributed to digital awareness campaigns and student outreach

CERTIFICATIONS

Google Cyber Security Specialization (Credential IT: IVZG3SPEBBLE)

Dynamic Public Speaking - University of Washington (Credential ID: UHE 206 TKIRI)
Programming in Jeva — IIT Khamgpur {NPTEL)

Clowd Computing - IIT Kharagpur (NFTEL)

EXTRA-CURRICULAR ACTIVITIES

Orpenized & Git & GitHub workshop st DRESTEIN Fest (Bl+ participants).
Conducted a workshop on AI Agents to Python Library Publishing using LengChain (60 sttendees).




Problem statement

Dataset Descriptions :

» Training & Testing Datasets:
Synthetic datasets (e.g., concentric circles) are used to classify non-linearly separable
data points, demonstrating classical and quantum model performance.

» Feature Scaler:
Feature values are normalized (e.g., to [0, m]) for compatibility with quantum gate
encodings.

» Label Encoding:
Class labels (0, 1) represent the binary classification target.

» Quantum Feature Encoding:
Maps classical inputs into quantum states using angle encoding (e.g., RX, RY
rotations).
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Agenda of the Hands-on Quantum Machine Learning Workshop

This workshop aims to provide hands-on experience with building and comparing classical
and quantum logistic regression models using PennyLane on the concentric circles dataset.

1. Problem Understanding & Objective Setting

o Recognize the challenge of classifying non-linearly separable data using
classical models.

o Define workshop goals: implement logistic regression (classical & quantum),
visualize results, and understand quantum advantage.

o Select technologies: Python, PennyLane, Scikit-learn, Matplotlib.




2. Dataset Generation and Understanding
o Generate the concentric circles dataset using sklearn.datasets.make circles().
o Visualize data to observe the non-linear decision boundary.

o Understand why this dataset is suitable for testing quantum machine learning
models.

3. Data Preprocessing
« Normalize input features for quantum encoding (typically [0, ]).
« Split into training and testing sets.

o (Optional) Perform dimensionality analysis or feature scaling visualization.

4. Classical Logistic Regression
« Implement logistic regression using Scikit-learn.
« Fit the model and evaluate accuracy.
o Plot decision boundaries.

« Analyze limitations in separating non-linear patterns.

5. Quantum Logistic Regression with PennyLane
« Encode classical data into quantum circuits using angle encoding.

o Create a variational quantum circuit using parameterized gates (e.g., RX, RY,
77 interactions).

o Define a cost function (e.g., cross-entropy loss).
o Train using gradient descent and qml.grad.

o Compare performance against the classical model.

6. Result Visualization and Comparison
o Plot decision boundaries for both classical and quantum models.
« Compare accuracy, decision region sharpness, and training efficiency.

o Discuss cases where QML might provide an edge (e.g., high-dimensional
feature spaces).

7. QML Application Potential Discussion
« Discuss real-world applications where QML could outperform classical ML.

o Introduce other quantum models (e.g., QNNs, variational classifiers) and the
role of hybrid quantum-classical models.




8. Final Presentation and Summary
e Recap workshop goals and results.
« Present classical vs quantum performance comparison.
e Summarize key learnings about QML, PennyLane, and encoding strategies.

¢ Open Q&A and project continuation ideas.

GALLERY













Summary

This project focuses on building an interactive and educational Quantum Machine Learning
(QML) application using PennyLane and IBM Qiskit. The main goal is to demonstrate the
differences between classical and quantum approaches to binary classification, using the
concentric circles dataset. By applying both classical logistic regression and quantum logistic
regression, the project highlights the potential advantages of quantum models in handling non-
linearly separable data.

The quantum models are developed using PennylLane, leveraging quantum circuits with
parameterized gates to encode classical data and perform variational optimization. The classical
counterpart is built using Scikit-learn for direct performance comparison. Input features are
preprocessed and scaled appropriately to fit quantum encoding requirements, such as angle
encoding with RX and RY gates.

This hands-on project not only provides practical experience with QML but also reinforces
fundamental concepts in quantum computing, model training, and data visualization. It serves
as an accessible starting point for learners exploring the growing field of quantum-enhanced
machine learning and illustrates how hybrid quantum-classical models can be applied to real-
world data classification tasks.

FEEDBACK SUMMARY

o Overall Satisfaction with the Workshop (44 Responses)
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Number of Participants

" Department-wise Participation (44 Responses)

12+

11 (25.0%)

10

8 (18.2%)
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2.How would you rate the following aspects of the workshop?
44 responses

@ Highly Effective

@ Effective

@ Neutral

@ Need Improvement




