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SUMMARY

An Al, Deep Learning researcher, and engineer with 10 years of industry experience and a strong focus on Computer Vision,
multi-modal analysis, Explainable Al, and Generative Al. Expertise in designing and implementing the latest deep learning
architectures, including CNNs, RNNs, GANs, and diffusion models from scratch. Demonstrated proficiency with cutting-edge
models such as ResNet, Mask R-CNN, YOLOv11, Transformers, DDPM, and DDIM. Utilized advanced techniques, including data
augmentation, transfer learning, hyperparameter optimization, and ensemble learning to enhance model performance. Has
proven ability to foster collaboration and communication, ensuring effective teamwork on highly technical and novel projects.

PROFESSIONAL SKILLS

e Python, C++, C, MATLAB, Java, Embedded C, HTML, CSS, PHP.

o Keras, TensorFlow, PyTorch, OpenCV, Google Colab, Anaconda, Jupyter Notebook, SHAP, Gensim, Scikit-image,
Scikit-learn, NLTK, XGBoost, Scipy, PIL, MXNet, NumPy, Kaldi, Pandas, PyQt, CuPy, Caffe, Image], Audacity, 3d Slicer.

e Linux (Ubuntu, Linux Mint, Kubuntu), Windows, VxWorks - Wind River Systems (RTOS), Arduino Nano, Raspberry Pi.

RESEARCH EXPERIENCE

Senior Engineer I, R&D - Vasoptic Medical, Inc. (Columbia, MD, USA) 04/2023 - Present

e Developed models for blood vessel segmentation (enhanced multi-scale line detector), optic disc segmentation
(modified nnU-Net), and artery-vein classification with 95% accuracy, for ocular Laser Speckle Contrast Imaging (LSCI)
video data.

o Enhanced model transparency and explainability by using SHAP (SHapley Additive exPlanations), Gradient-weighted Class
Activation Mapping (Grad-CAM), Principal Component Analysis (PCA), and Factor Analysis of Mixed Data (FAMD) to reveal
latent relationships and rank the importance of features, thereby providing key insights into the predictions made by
complex machine learning models.

e Inateam of 3, contributed to the production and delivery of 4 new image analytics software to customers, with novel deep
learning pipelines and the capability of handling multi-modal data, resulting in a 45% increase in predictive accuracy.

e Guided more than 7 research teams in analysis of LSCI video sequences, contributing to Al models that achieved 34%
improvement in diagnosis rates across different conditions like Glaucoma, Diabetic Retinopathy, Retinopathy of
Prematurity, Optic Neuritis, Mild cognitive impairment, and Alzheimer's disease, assessed in a cohort of over 300 patients.

Data Analytics Consultant - Vasoptic Medical, Inc. (Kolkata, WB, India) 06/2020 - 04/2023
e Researched time-series segmentation. Designed novel cost functions for interactive image segmentation using Livewire
(Intelligent Scissors). Published papers on image and time sequence analytics using Al, Deep Learning, and Computer Vision.

Project Guide - IHRD (Thiruvananthapuram, Kerala, India) 10/2019 - 05/2020
e Supervised over 13 teams on Deep Learning R&D projects using Python, C++, MATLAB, at the Institute of Human
Resources Development (IHRD), on projects mentioned below. [* indicates being published in a journal or conference]

- Language identification from speech signals with an accuracy of 98%.

- Automatic extraction of video gaming highlights from Twitch or YouTube streaming content.

- Detection of breast cancer through gene expression data with an accuracy of 99.9%.

- Text topic classification via machine learning with an accuracy of 85%.

- Real-time facial emotion recognition from among six classes: angry, afraid, happy, sad, surprised, neutral. [*]
- Real-time hand gesture recognition with an accuracy of 96% out of 9 classes. [*]

- Automatic brain hemorrhage detection using an artificial neural network with an accuracy of 94.5%. [*]

- Drowsiness detection from real-time video with 97% accuracy to create Advanced driver-assistance systems. [*]
- Brain tumor detection from MRI of the brain with 98% accuracy using deep learning. [*]

- Generation of music audio files from images of Western staff notation.

- Defect Detection and Localization in Industrial Products with Class Activation Mapping.

- Plant species classification from images of leaves of 8 species of tropical trees.

- Eye tumor detection with 95% accuracy, to improve ocular health, using deep learning. [*]

- Venue mapping from unlabeled geospatial data - latitude, longitude, timestamp.

Software Engineer (R&D) - Vehere (Kolkata, WB, India) 12/2016 - 05/2019

e Conceptualized and designed an algorithm for Drone (Unmanned Aerial Vehicle) Detection and Identification with 90%
accuracy, resulting in a patent. Ensured that computation time and memory requirements met the needs for a real-time
commercial application.

e Fructified automatic classification of the modulation scheme of an unknown signal using ensemble neural networks and
cyclo-stationary features, which has applications in Cognitive Radio, snooping, real-time surveillance, and spectrum sensing.
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e Designed Wi-Fi demodulation and interception with MATLAB, LabVIEW, and an Orthogonal Frequency Division
Multiplexing (OFDM) receiver and transmitter for Wi-Fi signals as per the IEEE 802.11 standard.
Supervisor - Dr. Kankar Shubra Dasgupta, Former Director - Development and Educational Communication Unit, ISRO.

Junior Research Fellow - CSE Department, IIT Kharagpur (Kharagpur, WB, India) 01/2016 - 06/2016
e Researched deep learning for automated feature discovery in Hyperspectral images, intended for remote sensing, and
achieved an accuracy of 97.48%, funded by ISRO. Refined the architecture with Caffe, TensorFlow, MATLAB, and C++.

Supervisor - Prof. Pabitra Mitra, IIT Kharagpur, India.

Graduate Research Assistant - CS, ECE Department, JHU (Baltimore, MD, USA) 09/2013 - 08/2015
e Used conditional random fields and spatiotemporal deformable part models to segment surgical video activity for
objective assessment of technical skill by cataract surgeons (during Capsulorhexis). The annotation tool and analysis
pipeline were created using MATLAB, Python, and PHP.
Mentors - Prof. Swaroop Vedula, Prof. Austin Reiter, JHU, USA.

e Worked on the development of efficient, autonomous asteroid detection and tracking algorithms for satellite time-series
images, for real-time onboard applications on spacecraft hardware, funded by NASA, in collaboration with JHU Applied
Physics Laboratory. I used an image simulation engine relying on principled optical models to generate realistic space-
based imagery of asteroids. I developed the image analysis pipeline, prioritizing the downlinked data from a satellite to a
ground-based processor, with techniques to make the pipeline robust to noise and sensor performance, attaining an
accuracy of 100% with my VxWorks and C++ implementation. I also co-authored a peer-reviewed paper in the IEEE
Applied Imagery Pattern Recognition Workshop (AIPR).

Advisors - Prof. Bruno Jedynak, Prof. Philippe M. Burlina, Prof. Gregory D. Hager, JHU, USA.

e Developed segmentation of brain MRI using 3D multi geometric deformable surface models at IACL, JHU. These are multi-
object extensions to the geometric level set formulation. I designed internal and external energy-based image forces, like
curvature force, region force, pressure force, field force, atlas force, and intensity force, for the iterative evolution of 3D
deformable surfaces. An important aspect of my work was the prevention of overlaps and gaps, preservation of object
topology (characterized by the Euler number), and object relationships in the segmentation output.

Advisor - Prof. Jerry L. Prince, JHU, USA.

EDUCATION

Johns Hopkins University (JHU) Baltimore, USA
Master of Science in Engineering 09/2013-12/2014
Major in Electrical & Computer Engineering, GPA 3.39/4

Indian Institute of Technology (IIT) Kharagpur Kharagpur, India
Bachelor of Technology (Honours) 07/2009 - 07/2013
Major in Electronics and Electrical Communication Engineering, Minor in Physics, GPA 8.45/10

ACHIEVEMENTS & AWARDS

o Reviewer of the Scientific Reports (Springer Nature) in 2026, and Investigative Ophthalmology & Visual Science (IOVS),
Journal of International Research in Medical and Pharmaceutical Sciences, Journal of Imaging Informatics in Medicine
(Springer Nature), and Journal of Pharmaceutical Research International in 2025.

e Subject Matter Expert in Advanced Math at Chegg India Pvt. Ltd., 10/2020 - 12/2022.

e 11lakh INR (Indian Rupees) scholarship in the Advanced Program in Digital Health and Imaging, in 08/2020 by the Indian
Institute of Science (IISc), Bangalore.

e Semi-Finalist in Code Gladiators in 06/2020 in India.

e Reviewer of the International Journal on Innovations and Implementations in Engineering in 2020.

e Junior Research Fellowship in 2016 at the Computer Science and Engineering Department, [IT Kharagpur, India.

o Research Assistantship: 08/2014 - 07/2015 at Computational Interaction & Robotics Laboratory, JHU, USA.

o ECE Graduate Fellowship from Johns Hopkins University, USA, and Rice University, USA, in 2013.

e Research Internship at Technische Universitit (TU), Dresden, Germany, during 05/2012 - 07/2012.

e IASc-INSA-NASI Summer Research Fellowship in 03/2012 by the Science Education Program of the Indian Academy of
Sciences.

e Nominated for Inlaks Scholarship at the Indian Institute of Technology (IIT) Kharagpur in 2011, based on merit.

Dr. Ambedkar National Merit Award for Meritorious Students of Higher Secondary School Examination, 2009, by the

Ministry of Social Justice and Empowerment, Government of India.

Ranked among the top 0.005% (All India Rank) in IIT JEE 2009 and top 0.004% (All India Rank) in AIEEE 2009.

1st (Eastern India) in the National Level Talent Search Examinationin 11/2006.

97.17th percentile in the 8t National Science Olympiad in 2006.

Gold Medal for securing the Highest Marks (Science) in International Assessment for Indian Schools, 2005 (by the

University of New South Wales, Australia, and Macmillan Publishers Ltd.) and Distinction in English.
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