
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-3866-4 

Multidisciplinary Design 
Optimization 

San Diego, California, USA 
8-12 June 2026 

 

Papers Presented at the AIAA AVIATION 2026 Forum 
 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The contents of this work are copyrighted and additional reproduction in whole or in part 
are expressly prohibited without the prior written permission of the Publisher or 
copyright holder. The resale of the entire proceeding as received from CURRAN is 
permitted. 
 
For reprint permission, please contact AIAA’s Business Manager, Technical Papers.  
Contact by phone at 703-264-7500; fax at 703-264-7551 or by mail at  
12700 Sunrise Valley Drive, Suite 200, Reston, VA 20191, USA. 

Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 



TABLE OF CONTENTS 

 

A Multidisciplinary Optimisation Framework for Compliant Trailing-Edge Morphing Wings ........................... 1 

Bradley Blaxall, Francesco Di Fiore, Demetrios Venetsanos, Laura Mainini 

High Aspect Ratio Wing Design Using Nonlinear Aero-Structural Topology Optimization .............................. 22 

Wanzheng Zheng, Prateek Ranjan, Phillip J. Ansell, Jason M. Merret 

Multidisciplinary Optimization of Hydrogen Fuel Distribution System Architectures for Conceptual 

Aircraft Design ................................................................................................................................................... 47 

Sparsh Garg, Diogo Neves, Tim Burschyk, Luca Boggero, Bjoern Nagel 

Large-Scale Multidisciplinary Design Optimization of a Blended Wing Body Aircraft Using Mid-

Fidelity, Multi-Point Analysis ............................................................................................................................. 67 

Luca Scotzniovsky, Nicholas C. Orndorff, Andrew H. Fletcher, Jason Kao, John T. Hwang 

Robust Design of Composite Laminates Enabled by Physics-Based Uncertainty Modeling ............................. 91 

Nadiya Rowshan, Francesco Danzi 

Flow Distortion Generation Using Topology Optimization ............................................................................. 107 

Nathan Langlet, Pierre Grenson, Julien Dandois 

Defect-Tolerant Topology Optimization of Aircraft Structures for Redundancy .............................................. 133 

Ghanendra K. Das, Graeme Kennedy, Kai A. James 

Z-Beam Wingbox Bend-Twist Optimisation of an Aeroelastic High-Aspect-Ratio Wing ............................... 149 

Elliot K. Bontoft, Akash S. Bhuwal, Tao Liu, Vassili Toropov, Lucian Iorga 

A Unified Objective Layer for Multidisciplinary Optimization of Aircraft Arrival Trajectories ...................... 165 

Anushka Moharir, Ameya Behere, Dimitri Mavris 

Battery-Aware Energy Optimization for UAVs Through Operational Control ................................................. 183 

Dayuan Cheng, Hanyao Hu, Xiaolin Xu, Hao Tu, Huazhen Fang 

Robust Approach to Engine Cycle Modeling to Enable Multidisciplinary Optimization of Advanced 

Aircraft ............................................................................................................................................................. 195 

Anushka Tahiliani, Hannah Hajdik, Andrew Lamkin, Masha Folk, Alejandra Uranga 

A Distributed Algorithm for Large-Scale Multidisciplinary Design Optimization with Global 

Constraints ........................................................................................................................................................ 215 

Nicholas C. Orndorff, Christopher Lupp, John T. Hwang 

Efficient and Robust Enforcement of Geometric Non-Interference Constraints for Large-Scale 

Multidisciplinary Design Optimization ............................................................................................................ 232 

Andrew H. Fletcher, Hollis A. Smith, John T. Hwang 

Surface Mesh Deformation for Large-Scale Multidisciplinary Design Optimization of Aircraft 

Concepts ........................................................................................................................................................... 249 

Marius L. Ruh, John T. Hwang 

Local Failure Domain Approximation for the Stochastic Optimization of Random Vibration 

Problems ........................................................................................................................................................... 273 

Luis E. Ballesteros Martínez, Samy Missoum 



Adaptive Multi-Fidelity Machine Learning for Nonlinear Structural Buckling in Aerospace 

Vehicles ............................................................................................................................................................ 288 

Samuel A. Salupo, Harok Bae, Mishal Thapa, Sameer Mulani, Ramana V. Grandhi 

Machine Learning Assisted Topology Optimization of Fluid-Thermal-Structural Systems ............................. 302 

Waheed B. Bello, Aarav Sharma, Utkarsh Bansal, Kai A. James 

Faster Thermal Profiling of a Lunar Rover with Machine Learning Adapted Finite Difference 

Model ............................................................................................................................................................... 319 

Samuel D. Weber, Zaki Hasnain, Souma Chowdhury 

Transformer-Guided Deep Reinforcement Learning for Optimal Takeoff Trajectory Design of an 

eVTOL Drone ................................................................................................................................................... 335 

Nathan M. Roberts, Xiaosong Du 

Transonic Buffet Alleviation Via Linear Stability Adjoint ............................................................................... 347 

Rohit S. Kanchi, Sicheng He, Eirikur Jonsson, Joaquim R. Martins 

Interlinked Parameterisations for Sequential Topology and Aerodynamic Shape Optimisation ...................... 395 

Samuel J. Lovett, Thomas Rendall, Christian B. Allen, Daniel Poole, Nigel J. Taylor, James 

Fincham, Max Wood 

VortexAD: A Graph-Based Linear Potential Flow Analysis Framework for Large-Scale MDO ....................... 411 

Luca Scotzniovsky, John T. Hwang 

Computation of Design Derivatives for Time-Domain Nonlinear Aeroelastic Systems .................................. 428 

Ben Preston, Urban Fasel, Rafael Palacios, Andrea Castrichini 

Aero-Structural Sensitivity Computation Workflow Using the CFD Software by ONERA, DLR and 

AIRBUS ........................................................................................................................................................... 448 

Fabian Volle, Markus Widhalm, Adam Büchner, Franziska Kasielke 

Graph-Based Element Removal Method for Gradient-Based Topology Optimization .................................... 473 

Samuel E. Simoes, Francesco Danzi 

An Efficient Thermo-Structural Analysis Framework for Reusable Vehicles Using a Multi-Fidelity 

Reduced-Order Aero-Thermal Model............................................................................................................... 485 

Eubin Kim, Minu Park, Younji Jeong, Sung Hyun Park, Jin Yeon Cho 

Optimizing Electric Aircraft Batteries: Tackling Flight and Material Uncertainties with Robust 

Designs Using a Multifidelity Approach .......................................................................................................... 495 

Alexandre T. Guibert, Álvaro Díaz-Flores  Caminero, Murtaza Bookwala, H. Alicia Kim 

Adaptive Multitask Gaussian Process Surrogate Models for Supersonic Fluid-Structure Interactions ............ 509 

Srishti Adhikary, Venkat Narayanaswamy, Ashwin Renganathan 

Computational Framework for High-Fidelity Aerodynamic Shape Optimization Using Weighted 

POD .................................................................................................................................................................. 523 

Sebastiaan P. Van Schie, John T. Hwang 

Multifidelity Surrogate Modeling for 3D Aerodynamic Flow Field Prediction Using Graph Neural 

Networks .......................................................................................................................................................... 537 

Mark Sperry, John T. Hwang 

Bayesian Algorithm for Collaborative Optimisation with Application to Aircraft Design ............................... 554 

Mohamed Ali Belhafnaoui, Youssef Diouane 



Designing Active Tether-Net Systems for Space Debris Capture with Graph-Learning-Aided 

Mixed-Combinatorial Optimization ................................................................................................................. 571 

Feng Liu, Achira Boonrath, Gishnu Madhu, Eleonora M. Botta, Souma Chowdhury 

Data-Driven Stagnation Pressure Closure Models for Improved Modified Newtonian 

Aerodynamics Predictions ................................................................................................................................ 590 

Jacob T. Needels, Patrick Blonigan, Matthew Barone, Jonathan Murray 

Reduced Jacobian Supervision for Data-Efficient Operator Learning in High-Dimensional Design 

Spaces ............................................................................................................................................................... 600 

Michael Warner, John T. Hwang 

Author Index 

 




