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Education

Indian Institute of Technology Kanpur 2025 - Present
PhD in Control and Automation, Dept. of Electrical Engineering
Kanpur, Uttar Pradesh

Sant Longowal Institute of Engineering and Technology (SLIET) 2021 - 2025
B.E. in Electrical Engineering GPA: 7.98/10
Sangrur, Punjab

Experience

Undergraduate Research Project Intern Jan 2025-May 2025
PI: Dr. R.K. Mittal

Multi-scale Manufacturing Lab, Indian Institute of Technology, Guwahati

Guwahati, India

e Spearheaded design and implementation of an automated Z-axis traversal platform integrated with Dino-Lite
microscopy and high-precision encoders, enabling micron-level positioning and synchronised high-throughput
image capture for 3D surface profiling.

e Architected and trained an EfficientNet—Attention U-Net based model in Python/TensorFlow for real-time
segmentation of in-focus regions, achieving 0.92 mean IoU and 45 ms inference per frame to drive robust
focus-stacking and point-cloud reconstruction.

e Engineered a fuzzy-logic feedback control loop over EtherCAT, leveraging high-resolution encoder feedback to
deliver sub-0.1 pm closed-loop repeatability and seamless integration into micro-machining inspection work-
flows.

e Developed a modular Python GUI (Tkinter) and data pipeline for automated mask generation, focus evalua-
tion, and 3D reconstruction, streamlining end-to-end surface metrology with minimal manual intervention.

Summer Research Intern Jun 2024 - Dec 2024
PI: Dr. R.K. Mittal

Multi-scale Manufacturing Lab, Indian Institute of Technology, Guwahati

Guwahati, India

e Converted 2D images into scalable 3D point clouds, achieving a 92% scaling accuracy.

e Engineered an image processing pipeline to isolate in-focus regions, thereby enhancing the quality of 3D
reconstructions.

e Deployed Mask R-CNN and Laplacian edge detection algorithms to generate accurate masks and execute focus
stacking, which improved composite 3D image quality.

e Leveraged OpenCV for optimizing image alignment and fusion—employing brute-force matching and SIFT
techniques to streamline 3D point cloud creation.

Summer Research Intern Jun 2023 - Jul 2023
PI: Dr. Nilanjan Chattaraj

Department of Electronics and Communication Engineering

National Institute of Technology, Durgapur, India

e Designed and implemented ROS nodes and scripts to enable autonomous navigation for a differential drive
robot using SLAM.

e Utilized ROS, SLAM, Gazebo, Python, C++ to develop and test the system.
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Winter Intern Jan 2023 - Feb 2023
Indian Railways, Alipurduar Junction, West Bengal

e Executed maintenance and operational protocols for transformers, synchronization panels, water pumps, and
diesel generators.

e Diagnosed and resolved technical issues in synchronization panels and DG sets, reducing system downtime.

Projects

SLAMDrive UAV, IoRT and AI Lab, SLIET May 2024 - Jan 2025
PI: Dr. Amar Nath, Dept of CSE, SLIET

Tech Stack: ROS2, Python, PyTorch, OpenCV, R-CNN, AirSim GitHub

e Engineered an autonomous UAV leveraging RetinaNET for weed detection in potato farms (89% accuracy)
and human surveillance (97% accuracy) using real-time image processing and mapping.

e Devised a custom aerodynamic compensation algorithm via the AirSim Python API, optimizing fertilizer
dispersal in windy conditions and achieving 97% path traversal rectification accuracy.

e Simulated complex operational environments using AirSim and ROS2 to validate real-time performance.

e Integrated Dijkstra’s algorithm and the Bendy Ruler technique for efficient path planning, incorporated Hector
SLAM for dynamic mapping and obstacle avoidance and programmed automated takeoff, landing, and Return-
to-Home (RTH) functions.

LSTM-RNN based Emotion Detection System Oct 2024 - Dec 2025
PI: Dr. Surita Maini, Dept of EIE, SLIET
Tech Stack: Python, PyTorch, LSTM GitHub

e Engineered a comprehensive preprocessing pipeline using ICA for artifact removal, bandpass/notch filtering,
and min-max normalization, significantly enhancing EEG signal quality.

e Constructed and optimized an LSTM-RNN model for real-time emotion recognition, achieving 90.9% test
accuracy on the SEED-IV dataset by leveraging temporal EEG dependencies and fine-tuning hyperparameters
with TensorFlow/Keras.

Holonomic Drive Bot Nov 2023 - Feb 2024
Tech Stack: ROS2, Gazebo, OpenCV, FEasy EDA GitHub

e Engineered and coordinated a fleet of three holonomic drive robots to autonomously render large glyphs on
an 8 ft x 8 ft arena, employing overhead camera localization and Aruco markers for precise navigation.

Technical Skills
e Programming Languages: Python, C/C++, Lua, SQL, Arduino IDE
e Machine Learning & Computer Vision: Scikit-learn, Keras, OpenCV, TensorFlow

e Engineering Tools: MATLAB, Simulink, Octave, Gazebo, CoppeliaSim, ArduPilot, Mission Planner
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