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Profile

I am a Ph.D. candidate at the Center for Imaging Science, RIT. My research focuses on using discrete and full-
waveform airborne LiDAR to characterize vegetation structure in low-stature and complex shrubland ecosystems.
Specifically, my work examines how LiDAR-derived structural metrics relate to ecosystem function, how sensor
properties affect structural signal detectability, and how physics-based simulation can inform next-generation
LiDAR system design. Overall, this work aims to improve ecological monitoring of diverse and structurally
complex low-stature ecosystems.
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Education

Ph.D. in Imaging Science, Rochester Institute of Technology, Rochester, NY
Dissertation Topic: A Multi-Modal LiDAR Analysis to Quantify the Limits of Structural Characterization
in a Complex Low-Stature Shrubland Ecosystem.

M.S. in Imaging Science, Rochester Institute of Technology, Rochester, NY

Project Topic: A Novel Data-Driven Approach to Leaf Area Index Modeling Using High-Fidelity Simulation-
Based Full-Waveform LiDAR Data.

B.E. in Electronics & Communication Engineering, Tribhuvan University, Nepal

Major Project: Speech Recognition-Based Nepali Writing Robotic Arm.

Skills

Discrete-return and full-waveform LiDAR analysis, multispectral and hyperspectral imaging, pho-
togrammetry, structure-from-motion, vegetation structural characterization, spectral calibration,
atmospheric compensation, ArcGIS/QGIS, ENVI, Google Earth Engine

Physics-based remote sensing simulation, DIRSIG-based scene and sensor modeling, LiDAR and
hyperspectral sensor simulation, LiDAR system-parameter analysis, and sensor-design sensitivity
studies

Waveform processing, waveform deconvolution, noise analysis, signal enhancement, statistical
modeling, machine learning, regression analysis, and model validation
Python, MATLAB, C++, scikit-learn, PyTorch, DIRSIG, CloudCompare, Pix4D

Scientific writing, LaTeX, peer-reviewed publishing, and conference presentations

Experience
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Graduate Research Assistant, Center for Imaging Science, RIT, Rochester, NY

O Conduct remote sensing research on low-stature vegetation ecosystems using discrete-return LiDAR,
full-waveform LiDAR, and multi/hyperspectral datasets.

O Develop and validate physics-based simulation workflows for evaluating LiDAR signal behavior, sensor-
parameter effects, and vegetation structural retrieval.

O Design data-driven approaches for LAl modeling and other ecological parameter estimation using
LiDAR-derived structural and waveform metrics.

O Analyze real and simulated remote sensing datasets to assess vegetation structure, signal detectability,
and model performance across complex shrubland environments.

Graduate Teaching Assistant, Center for Imaging Science, RIT, Rochester, NY

Supported undergraduate instruction for Imaging Science Fundamentals and Probability & Statistics for
Imaging through lab instruction, grading, office hours, and student mentoring.

First Author Publications

Bhatta, R., et al. (2025). Assessment of Structural Differences in a Low-Stature Mediterranean-
Type Shrubland Using Structure-From-Motion (SfM). MDPI Remote Sensing.

Bhatta, R., et al. (2026). A Novel Data-Driven Approach to Leaf Area Index Modeling Using
High-Fidelity Simulation-Based Full-Waveform LiDAR Data. |IEEE Journal of Selected Topics
in Applied Earth Observations and Remote Sensing.

Second Author Publications

Chaity et al. (2025). Advancing Mediterranean Biodiversity Monitoring in South Africa Through
Machine Learning and Cost-Effective UAS Imagery. Journal of Geophysical Research: Bio-
geosciences.

Lekhak et al. (2026). Benchmarking Deep Learning and Statistical Target Detection Methods
for PFM-1 Landmine Detection in UAV Hyperspectral Imagery. IEEE International Geoscience
and Remote Sensing Symposium.

Conference Presentations

As a Presenter

Oral presentation: Bhatta, R., et al., “Assessment of Structural Differences in a Mediterranean
Ecosystem Using UAS-Based SfM Data,” IEEE Systems and Technologies for Remote Sensing
Applications Through Unmanned Aerial Systems (STRATUS) Conference, Syracuse, NY.

Oral presentation: Bhatta, R., et al., “LAl Estimation Using Simulated Full-Waveform LiDAR
Data,” SilviLaser Conference, Quebec City, Canada.

Poster presentation: Bhatta, R., et al., “Toward Validating Virtual Models of Complex Shrubland
Ecosystems for Next-Generation Airborne LiDAR Studies,” American Geophysical Union (AGU)
Annual Meeting, New Orleans, LA.

As a Co-author

Poster presentation: Chaity et al., “Enhancing Mediterranean Biodiversity Monitoring in South
Africa via Machine Learning and Cost-Effective UAS Imagery,” American Geophysical Union
(AGU) Annual Meeting, Washington, D.C.

Poster presentation: Chaity et al., “Evaluating the Influence of Imaging Spectrometer System
Specifications on Ecosystem Spectral Diversity Assessment,” American Geophysical Union (AGU)
Annual Meeting, Washington, D.C.

Poster presentation: Chaity et al., “"How Imaging Spectrometer Specifications and Deep Learning
Metrics Influence the Assessment of Spectral Diversity and Biodiversity Relationships,” American
Geophysical Union (AGU) Annual Meeting, New Orleans, LA.

Preprints
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1 Bhatta, R., et al. (2026). LAl Estimation Using Simulated Full-Waveform LiDAR Data in a
Complex Forest Scene. ESS Open Archive.

2 Bhatta, R., et al. (2026). Analysis of Iterative Signal Deconvolution Algorithms and Their
Sensitivity to Noise Using Simulated Full-Waveform LiDAR Data. ESS Open Archive.

s Peer Review Service

IEEE Transactions on Geoscience and Remote Sensing
2 Ecological Informatics

e (Graduate Courses

Radiometry; The Human Visual System; Fourier Methods for Imaging; Probability, Noise and System Modeling;
Optics for Imaging; Image Processing and Computer Vision; Spectral Image Analysis; Remote Sensing Systems
and Sensors; Machine Learning Applications in Remote Sensing; Advanced Environmental Applications of Remote
Sensing

e [unding and Affiliations

1 Funding: NASA ROSES BioSCape Program; RadSCape project, grant number 80NSSC22K0831.

2 Affiliations: (i) Digital Imaging and Remote Sensing Lab, Center for Imaging Science, RIT; (ii)
NASA BioSCape Program.
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