
SMRITI NANDAN PAUL
	400 W 13th St, Rolla, MO 65409 • 573-341-4097 • smritinandan.paul@mst.edu
      					             WORK          					
Missouri University of Science and Technology, Rolla, MO                                            August 2023-Present
Tenure-Track Assistant Professor, Department of Mechanical and Aerospace Engineering

West Virginia University, Morgantown, WV                                                           December 2020-July 2023
Postdoctoral Research Fellow, Department of Mechanical and Aerospace Engineering

Purdue University, West Lafayette, IN                                                                August 2020-December 2020
Visiting Assistant Professor, School of Aeronautics and Astronautics
      					    EDUCATION          					
Purdue University, School of Aeronautics and Astronautics, West Lafayette, IN   	                  August 2020
Ph.D. in Aerospace Engineering                            					   GPA: 3.89/4.0     
Ph.D. Thesis: “Orbital Perturbations for Space Situational Awareness”

Indian Institute of Technology Bombay, Mumbai, India 				                       July 2015
Dual Degree in Aerospace Engineering 				                                        GPA: 8.07/10.0
M.S. Thesis: “Integrated Navigation and Guidance Using GPS, IMU and Vision Sensors”
                                                       RESEARCH INTERESTS    					
Space Situational Awareness                  Space Weather                                  Stochastic Machine Learning     
Orbit Uncertainty Estimation                  Spacecraft Attitude Dynamics          Astrodynamics
Physics Informed Neural Network          Bayesian Modeling      	                  Sensor Tasking                       
Object Detection and Tracking               Active Space Debris Removal          Navigation and Guidance                       
                                                               PUBLICATIONS    					
· Hybrid Sensing for Near-Earth Space Domain Awareness: Leveraging Space-Based Assets for Augmenting Optical Ground Observations. The Journal of the Astronautical Sciences. 2026.
· Optimization of Learning-Based Guidance for Autonomous Spacecraft Docking. ICON Student Research Conference. 2026
· Deep Equivariant Drag Coefficient Models for Satellite Re-entry and Collision Analysis. AAS/AIAA Space Flight Mechanics Meeting. 2025. 
· Advancing Cislunar Space Domain Awareness Through Robust Optimization Framework for Optical Sensors-Based Autonomous Satellite Systems. AIAA SciTech Forum. 2025.
· Actor-Critic Reinforcement Learning & Simulated Multi-Agent Docking. ICON Student Research Conference. 2025
· Sensor Tasking for Low Earth Orbit Objects: Leveraging Space Sensor Data for Ground-Based Optical Observations. AIAA SciTech Forum. 2024. 
· Sensor Tasking Strategies for Space-Based Observers in the Cislunar Environment. AIAA SciTech Forum. 2024. 
· Sources of Uncertainty in Drag Modeling and its Effect on Predicted Orbit State Covariance. Second International Orbital Debris Conference (IOC II). 2023.
· Probabilistic Space Weather Modeling and its Impact on Space Situational Awareness and Space Traffic Management. Advanced Maui Optical and Space Surveillance Technologies (AMOS) Conference. 2023.
· Stochastic Modeling of Physical Drag Coefficient – its Impact on Orbit Prediction and Space Traffic Management. Advances in Space Research. 2023. 
· Satellite Drag Coefficient Modeling for Thermosphere Science and Mission Operations. Advances in Space Research. 2023.
· Advanced Ensemble Modeling Method for Space Object State Prediction Accounting for Uncertainty in Atmospheric Density. Advances in Space Research/33rd AAS/AIAA Space Flight Mechanics Meeting. 2023.
· NAIRAS Model Nowcasting and Forecasting of the Aviation Radiation Environment. 103rd Annual AMS Meeting. 2023.
· Detection of Unknown Space Objects Based on Optimal Sensor Tasking and Hypothesis Surfaces Using Variational Equations. The Journal of the Astronautical Sciences. 2022.
· Updates and Improvements to the Satellite Drag Coefficient Response Surface Modeling Toolkit. Advances in Space Research. 2022.
· Development of Methodologies for Modeling and Estimation of Drag Parameters Using Physics-Informed Neural Network. AIAA/AAS Astrodynamics Specialist Conference. 2022.
· Satellite Drag Coefficient Modeling and Orbit Uncertainty Quantification Using Stochastic Machine Learning Techniques. AIAA/AAS Astrodynamics Specialist Conference. 2021.
· Analytical Expressions for Orbital Perturbations due to Lorentz Force. Acta Astronautica. 2021.
· Long-term Survey of LAMR and HAMR Objects Using Analytic Techniques. AIAA/AAS Astrodynamics Specialist Conference. 2019.
· Sensor Tasking for Detection and Custody of HAMR Objects. AMOS Conference. 2017.
· Space Object Charging and its Effect on Orbital Evolution. Journal of Guidance, Control and Dynamics. 2017.
· Space Debris Charging and its Effect on Orbital Evolution. AIAA/AAS Astrodynamics Specialist Conference. 2016.
· From Graduate Students to Faculty: Portraits of Balance in the Professional Development Plans of Engineering Graduate Students. ASEE Annual Conference and Exposition. 2017.
· Surrogate Based Analysis and Shape Optimization of an Aerostat Envelope. 4th International Conference on Engineering Optimization. 2014.
· Computational and Parametric Study of Aerodynamic Coefficients of Fixed-Wing Micro Aerial Vehicles. International Conference on Advances in Mechanical and Automation Engineering. 2014.
[bookmark: _Hlk187216265]                       MANUSCRIPTS/PATENTS (SUBMITTED | IN PREPARATION)    		
· Unified Orbit-Attitude Estimation and Sensor Tasking Framework for Autonomous Cislunar Space Domain Awareness Using Multiplicative Unscented Kalman Filter. Submitted to Advances in Space Research.  
· Current State of the Multi-Agent Multi-View Experimental and Digital Twin Rendezvous (MMEDR-Autonomous) Framework. Submitted to Advances in Space Research. 
· Drag Effects of Charged Ionosphere on Low Earth Orbit Objects. Intended for Advances in Space Research. In Preparation.
· Journal variant/extension of the conference paper “Deep Equivariant Drag Coefficient Models for Satellite Re-entry and Collision Analysis.” Intended for Advances in Space Research. In Preparation. 
· System to Determine the State of an Orbiting Object Using Multi-Model Ensemble Techniques for Drag and Methods Thereof. Patent application number 18225269. Status: pending. 
                                   ACADEMIC AND INTERNSHIP EXPERIENCE    			                        
Missouri University of Science and Technology: Assistant Professor                         August 2023-Present
· Tenure-track faculty in the Department of Mechanical and Aerospace Engineering
· The Dynamics, Control, and Computer Vision for Space Sustainability and Missions (DCV-Space) Group currently has two PhD students, four MS students, and several undergraduate students
· Currently setting up a state-of-the-art experimental laboratory (close to finishing) for Rendezvous, Proximity Operations, and Docking-related research of active and inactive space objects
· Recently set up a COTS-enabled ground-based optical measurement system for resident space object tracking and characterization using multi-band (B, V, R, I) photometry  
West Virginia University: Postdoctoral Research Fellow                                   December 2020-July 2023
· Worked on the development of stochastic machine learning models for the forecast of IMF clock angle, which affects the prediction of Dst index (NASA NAIRAS project)
· Worked on the development of stochastic surrogate models for the prediction of drag coefficient of CHAMP, GOCE, and GRACE satellites (International Space Weather Action Teams project) 
· Developed stochastic machine learning models (HASDM-ML 2.X) for atmospheric density prediction. Non-linear dimensionality reduction techniques such as the autoencoder are used
· Investigated the effect of uncertainty in drag coefficient, atmospheric density, and initial state on orbital state uncertainties, uncertainty realism, and probability of collision under various space weather conditions 
Purdue University: Visiting Assistant Professor                                             August 2020-December 2020
· Worked on numerical techniques for the propagation of Cislunar orbits
· Designed a Fortran-to-Python module for the conversion of osculating orbital elements to mean orbital elements (Deimos Space S.L. project)
Purdue University: Doctoral Student (Ext. Funding: AFRL, CNES, DLR)        August 2015-August 2020
· Performed sensor tasking for survey and follow-up of space objects using k-surface generated via analytic propagation of hypothesis objects 
· Investigated change in probability distribution of initial orbital elements and non-conservative optical and geometric parameters 
· Developed or modified analytic perturbation formulas for Lorentz force, solar radiation pressure, luni-solar gravity, atmospheric drag, and higher order harmonics of Earth’s gravitational potential
· Developed a schematic for classification of near-GEO space objects by combining the knowledge of dynamics with machine learning techniques
· Conducted literature review for multi-target tracking using PHD, CPHD, and multi-Bernoulli filters
· Conducted literature review for orbit maneuver detection with focus on geosynchronous orbits
Planet Labs: Summer Intern 						              June 2018-August 2018
· Designed and developed a P-D controller for Dove satellite attitude determination and control, using two reaction wheels and magneto-torquers
IN Space LLC: Space Debris Policy Analyst 				    October 2017-December 2017
· Analyzed and reviewed space debris re-entry guidelines and policies from various international space organizations and the United Nations
Aeronautical Development Establishment: Summer Intern			      May 2013-July 2013
· Coordinated with Aerodynamics team for designing wings of micro aerial vehicles having 4 different planform shapes, 4 different airfoil shapes and 8 different aspect ratios using CATIA
· Performed CFD analysis using Pointwise, VSAERO, and structural analysis using OptiStruct
Research Center Imarat: Winter Intern				November 2012-December 2012
· Devised a uniform star neighborhood catalog to identify stars from a given image frame 
· Developed an algorithm to find the orientation of a space vehicle using the stars in an image frame
                                                       TEACHING EXPERIENCE    				                       
Missouri S&T: Course Instructor 						     August 2023-Present
· Taught Dynamics (undergraduate course) in Fall of 2023, 2025
· Taught/teaching Flight Dynamics – Stability and Control (5000-level course) in Spring of 2024, 2025, 2026
· Taught Methods in Orbit Determination (6000-level course) in Fall of 2024
Purdue: Course Instructor						     August 2019-December 2020
· Taught Aeromechanics-I in Fall of 2019 as a recipient of AAE Teaching Scholarship 2019
· Taught Aeromechanics-I in Spring of 2020 as a recipient of AAE Teaching Fellowship 2020
· Taught Aeromechanics-I (number of students: 170) as a Visiting Assistant Professor
                                      --------------    INVITED TALKS      -----------------			                                                    
· Space Domain Awareness (SDA) in the Near-Earth and Cislunar Orbits. Department of Aerospace Engineering, Indian Institute of Technology Madras (IIT Madras). Delivery Date: 13th June 2024 

                                              GRANTS AND SELECT HONORS    				                                                   
· PI, Resident Space Object Characterization Using Commercial Off-The-Shelf Components: Connecting Laboratory Experiments with Telescope Observations, NASA-Missouri Space Grant Consortium FY2025 Affiliates/Associates Award ($29,969, Fall 2025 through Spring 2026) 
· PI, Advanced Autonomous Multi-Agent System for Active Space Domain Awareness (SDA) and On-Orbit Servicing, Assembly, and Manufacturing (OSAM) Capabilities, Kummer Missouri S&T Ignition Grant Initiative (IGI) ($20,000 budget, 04/07/2025 through 04/30/2026) 
· Co-PI, Doctoral Research and Training in Advanced Manufacturing for Extreme Environments, US Department of Education ($1.68 Million budget, 07/01/2024 through 06/30/2027)
· COSPAR Outstanding Paper Award for Young Scientists (Awarded: April 2024) 
· Purdue AAE Teaching Fellowship Spring 2020
· Purdue AAE Teaching Scholarship 2019
· Purdue AAE Quarter Time Teaching Assistant Award 2019
                                 PROFESSIONAL AFFILIATION AND SERVICES    			                                  
· Reviewer for the NSF EMpowering BRoader Academic Capacity and Education (EMBRACE) and Graduate Research Fellowships Program (GRFP) programs, reviewer for NASA Postdoctoral Program (NPP), reviewer for Laegeler SEED grant program
· Member of AIAA Astrodynamics Technical Committee
· Reviewer for AIAA SciTech conference
· Paper reviewer for the Journal of the Astronautical Sciences (JASS), Journal of the Operational Research Society (TJOR), Journal of Guidance, Control, and Dynamics (JGCD), Journal of Aerospace Information Systems (JAIS), Advances in Space Research (ASR), Journal of Spacecraft and Rockets (JSR), Journal of Geophysical Research (JGR): Space Physics, AGU Space Weather and AGU Earth and Space Science  
· Session Chair for the AAS/AIAA Space Flight Mechanics Meeting and Astrodynamics Specialist Conference 
· Mentor for Frisco Independent Study and Mentorship (ISM) program and 2023 WVU Summer Undergraduate Research Experience (SURE) program
· External panelist for the Project Polaris by the Aerospace Research and Exploration Company
· Judge for Purdue AAE Research Symposium Series  
      					    WORKSHOPS          					
· CCMC 2022 Workshop – NAIRAS Version 3.0 – Atmospheric/Geospace Ionizing Radiation Environment Model
· COSPAR 44th Scientific Assembly 2022 – Multi-Model Ensemble Approach for Thermosphere Density Uncertainty Quantification
      			                 LEADERSHIP EXPERIENCE          				
Purdue University: Aero Assist Mentor 					 August 2018-May 2019
· Mentored two M.S. and one Ph.D. graduate students pursuing Aerospace Engineering
Purdue University: AAE PGSG Senator					 August 2018-May 2019
· Represented AAE at the Senate floor of Purdue Graduate Student Government body
Purdue University: Aero Assist Social and Sports Co-chair			August 2017-April 2018
· Organized study breaks, intramural sports events, tailgate events, adventure trips, and social nights
IIT Bombay Placement Cell: Department Placement Coordinator 		     June 2014-June 2015
· Coordinated with 100-member team for campus placement of more than 1600 students
IIT Bombay Mentorship Program: Department Academic Mentor	                April 2014-April 2015
· Elected to mentor academically at-risk students and review UG curriculum

































REFERENCES – 

1. Dr. Piyush Mehta | Assistant Professor | Department of Mechanical and Aerospace Engineering | West Virginia University | piyush.mehta@mail.wvu.edu | +1-304-293-3423

2. Dr. Carolin Frueh | Associate Professor | School of Aeronautics and Astronautics | Purdue University | cfrueh@purdue.edu | +1-765-494-7436 

3. Dr. Snehalata Huzurbazar | Professor | School of Mathematical and Data Sciences | West Virginia University | snehalata.huzurbazar@mail.wvu.edu | +1-304-293-2011 

4. Dr. Rajkumar S. Pant | Professor | Department of Aerospace Engineering | Indian Institute of Technology Bombay | rajkumarpant@gmail.com | +91-222-576-7127 

5. Dr. Hang Woon Lee | Assistant Professor | Department of Mechanical and Aerospace Engineering | West Virginia University | hangwoon.lee@mail.wvu.edu | +1-857-600-8293

6. Dr. Roshan Thomas Eapen | Assistant Professor | Department of Aerospace Engineering | The Pennsylvania State University | reapen@psu.edu | +1-814-863-7457 


