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Hybrid RANS Modeling of Jet Noise
Tejal Shanbhag, Gao Jun Wu, Beckett Zhou, Sanjiva Lele, Juan Alonso



SACL

Stanford UniversityStructures and Composites Laboratory

Multifunctional Energy Storage Composites for the Next 
Generation of Electric Vehicles

Main Transportation of the Future Limitations

MESC integrates:

● Battery Material
● Composite Structure
● Health Monitoring 

together into one multifunctional 
system

High combustibility leads to:

● Increased weight caused 
by extra protection 
structures for safety

● Conservative design 
required for battery health 
management system

Limitations MESC

Professor Fu-Kuo Chang || Presenter: Giavanna Angelo



Closed-form Optimal Propulsive-Differential Drag 
Control of Spacecraft Swarms

● Hybrid control: accomplish large reconfigurations with 
limited propellant by incorporating differential drag

● Reachable set theory: geometrically identifies analytical 
minimum costs and optimal maneuver times

● Closed-form solver matches optimal cost and final state 
error of numerical solvers while running in linear time

Matthew Hunter, Simone D’Amico



Exoplanet Detection from Starshade Images Using 
Convolutional Neural Networks

● High-contrast, direct imaging is necessary for the 
discovery and characterization of habitable worlds

● Starshades are a promising starlight suppression 
technology

● There is a need for post-processing algorithms that 
can efficiently process large volumes of data

Zahra Ahmed, Simone D’Amico, Renyu Hu, Mario Damiano

New Approach: Convolutional Neural 
Networks

Credit: NASA/JPL



An Innovative Approach to Detecting Sub-centimeter 
Orbital Debris in Space
Ashwyn Sam, PhD Candidate, Prof. Sigrid Elschot 
(Space Environment and Satellite Systems (SESS) Lab)

- Charged objects traversing through plasma 
can generate solitons that move ahead of 
the debris

- Can we use these solitons to detect the 
debris before collision?

- In theory, yes! Simulations show that the 
amplitude of these waves should be 
detectable by existing sensor technology

Soliton water waves moving ahead of and faster than ship





• Our approach deeply couples a learned Kalman filter with a Graph Neural Network (GNN) by jointly 
updating both in a unified framework 

Graph Neural Networks for Improving GPS Positioning
Adyasha Mohanty and Grace Gao

• Urban GPS positioning challenging due to 
blocked and reflected signals

•

• Hybrid approaches promising for improving 
       positioning accuracy

GNN uses Kalman filter-conditioned features, 
cosine-similarity based edges and adapts to dynamic 

graphs

Adaptive Kalman filter parameters updated by 
making the filter differentiable and using 

backpropagation

Model-based
(captures satellite 

geometry, signal quality)

Learning-based
(captures hidden, 

non-linear relations)

Initialization, input conditioning

Position Refinement



Three-Dimensional Effects of Kinetic Instabilities in Hall Effect Thrusters

• Hall Effect Thruster Operation: Neutral gas injected 
→ ionized by electrons in chamber.

• Confinement time of electrons crucial for thruster 
performance (e.g., thrust, efficiency).

• Plasma turbulence is one of the main potential 
causes of anomalous electron transport.
• Characterizing and modeling the instabilities 

that initiate such turbulence is necessary to 
quantify electron transport.

• Wave behavior in 3D [3] is different than 1D or 
2D…additional kinetic effects!
• Damping of waves due to wave-particle 

interactions.
• Thermal motion along magnetic field lines.
• Plasma sheath dynamics coupling to waves [4].

Andrew Denig (PhD Candidate), Ken Hara (Advisor)

Front
view

Side
view

Hall effect thruster [1] 2D PIC Simulation Domain [2]:

[1] Lafleur, Baalrud, and Chabert, Phys. Plasmas 23, 053503 (2016).
[2] Villafana, Petronio, Denig, … Hara, … et al., Plasma Sources Sci. Technol. 30, 075002 (2021).
[3] Denig and Hara, Phys. Plasmas 30 032108 (2023).
[4] Denig and Hara, IEPC-2022-345, Cambridge, MA, June 2022.
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Using POMDPs to inform mining actions to aid the U.S. in developing a 
lithium supply chain

By: Yasmine Alonso, B.S. CS 2025, Prof. Mykel Kochenderfer

GitHub Repo

A partially observable Markov decision process (POMDP). 

U.S. desires self-sufficiency in its 
lithium supply

But, we do not have the necessary 
infrastructure → must collaborate with 
friendly countries (i.e., Australia)

Lithium deposits are highly uncertain

Determine an optimal sequence of 
mine/explore actions to maximize 
volume mined and minimize carbon 
emissions

Current model with 4 potential lithium deposits.
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Hang Song
PhD Candidate

Advisor:
Prof. Sanjiva K. Lele
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ReachBot: A Small Robot for Mobility and 
Manipulation in Stochastic Environments

Stephanie Newdick
snewdick@stanford.edu

Enabling technology:
● Extendable booms as 

controllable prismatic joints
● Lightweight, microspine 

grippers

Our motion planner integrates stochastic limit surfaces, 
parameterized by pull angle and local rock geometry, to 
minimize the probability of gripper failure.
The environment parameters in simulation are based 
on a Martian-analog lava tube in the Mojave Desert.

Prof. Marco Pavone



Reconfigurable & Active
Structures Lab

Dynamically Reprogrammable Stiffness in 
Gecko-Inspired Laminated Structures

Kai Jun Chen, Maria Sakovsky
 

Motivation
• Reduce energy use in structures with reprogrammable stiffness
• Decouple stiffness modulation from shape reconfiguration

Adaptive Structures: 
Applications

Glick et al. (2018)

Kang et al. (2012)

Robotic grippers

Morphing Wing



Guarantees on Robot System Performance Using Stochastic Simulation Rollouts
 Joe Vincent*, Aaron Feldman*, Mac Schwager

• Obtain bounds on expected value, VaR, CVaR, and failure probability given 
policy rollouts.

• Use bounds to test constraints on these quantities, achieving user-specified 
false acceptance rate.

• Select a least-risky policy among many options, using necessary bound 
corrections.

20-DOF Shadow Hand Example

o Mass uncertainty

o Friction uncertainty

Dashed line should 
be above zero!

✅❌

Bound Conservatism for Best 
Policy

arXiv preprint
https://arxiv.org/abs/2309.10874



Effect of Growth Periods on Multi-physical Characterization of Mycelium 
Biocomposites

Victoria Porto, Kathryn Kornegay, Dr. Debbie Senesky 

Scalability of Mycelium Biocomposites: 

Fungi Components Human Scale Habitat Scale

  30 days            60 days         120 days

  Mycelium Growth at different periods



Frank Lai
Global Navigation Satellite System (GNSS)


