
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-4392-9 

AIAA Atmospheric Flight 
Mechanics Conference 2017 

Grapevine, Texas, USA 
9 - 13 January 2017 

Volume 1 of 2 

Held at the AIAA SciTech Forum 2017 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
 

VOLUME 1 
 

AFM-01: AEROSERVOELASTIC (ASE) CONTROL, MODELING, SIMULATION, AND 
OPTIMIZATION 
 
Multidimensional Discrete Gust Loads of a Large Civil Flexible Aircraft (AIAA 2017-0016) ....................................... 1

Gaétan X. Dussart, Mohammad M. Lone, Shijun Guo 
 

Control Surface Modelling for Fast Simulation of Large Flexible Aircraft (AIAA 2017-0017).................................... 27
Alessandro Pontillo, Gaétan X. Dussart, Mohammad M. Lone, Dominique Fleischmann, Etienne Coetzee 

 

Real Time Modal Identification of a Flexible Unmanned Aerial Vehicle (AIAA 2017-0018)........................................ 46
Philip C. Schulze, Brian P. Danowsky, Peijie Yang, Charles Harris 

 

Aeroservoelastic Modeling of Body Freedom Flutter for Control System Design (AIAA 2017-0019).......................... 59
Jeffrey A. Ouellette 

 

Redesign of a Human Powered Aircraft Using the Boxplane Concept (AIAA 2017-0020)............................................ 78
Armando R. Collazo Garcia, Luis Gonzalez-Linero 

 

Impact of Rotor Blade Aeroelasticity on Rotorcraft Flight Dynamics (AIAA 2017-0021) ............................................ 93
Simone Weber, Laura Ramos Valle, Xavier Barral, David Hayes, Mohammad M. Lone, Alastair Cooke 

 
AFM-02: LAUNCH VEHICLE, ATMOSPHERIC ENTRY, HYPERONIC FLIGHT AND 
AEROASSIST TECHNOLOGY I 
 
Comparison of the Effects of Velocity and Range Triggers on Trajectory Dispersions for the Mars 
2020 Mission (AIAA 2017-0245) ....................................................................................................................................... 107

Soumyo Dutta, David W. Way 
 

A Gauss Pseudospectral Collocation for Rapid Trajectory Prediction and Guidance (AIAA 2017-
0246).................................................................................................................................................................................... 118

Bradley T. Burchett 
 

Optimal Hypersonic Trajectory Strategies for Supersonic Retropropulsion at Mars (AIAA 2017-0247) ................. 138
Christopher G. Lorenz, Zachary R. Putnam 

 

Hypersonic Trajectory Optimization by Sequential Semidefinite Programming (AIAA 2017-0248)......................... 157
Zhenbo Wang, Michael J. Grant 

 
AFM-03: LAUNCH VEHICLE, ATMOSPHERIC ENTRY, HYPERSONIC FLIGHT AND 
AEROASSIST TECHNOLOGY II 
 
Guidance Scheme for Modulation of Drag Devices to Enable Return From Low Earth Orbit (AIAA 
2017-0467) .......................................................................................................................................................................... 175

Soumyo Dutta, Angela Bowes, Alicia M. Dwyer Cianciolo, Christopher Glass, Richard W. Powell 
 

Aerobraking in the Cis-Lunar Economy (AIAA 2017-0468) ......................................................................................... 186
Nicholas S. Campbell, Brian Argrow, Jeremy C. Ralph 

 

Design of a Novel Hypersonic Inflatable Aerodynamic Decelerator for Mars Entry, Descent, and 
Landing (AIAA 2017-0469)............................................................................................................................................... 209

Nathaniel Skolnik, Hiromasa Kamezawa, Lin Li, Grant A. Rossman, Brandon Sforzo, Robert D. Braun 
 

Planetary Probe Entry Atmosphere Estimation Using Synthetic Air Data System (AIAA 2017-0470) ..................... 229
Chris D. Karlgaard, Mark Schoenenberger 

 

Node Control and Numerical Optimization of Aerogravity-Assist Trajectories (AIAA 2017-0471) .......................... 245
Jaimy Hess, Erwin Mooij 

 
AFM-04: FLIGHT TEST AND SYSTEM IDENTIFICATION I 
 
Application of Multivariate Orthogonal Functions to Identify Aircraft Flutter Modes (AIAA 2017-
0695).................................................................................................................................................................................... 261

Octavio V. Chavez, Sezsy Y. Yusuf, Mohammad M. Lone 
 

Efficient Testing Combining Design of Experiment and Learn-to-Fly Strategies (AIAA 2017-0696) ........................ 281
Patrick C. Murphy, Jay Brandon 

 



Improved Persistent Excitation for Real Time Parameter Estimation (AIAA 2017-0697).......................................... 302
Mohammed Alabsi, Travis Fields 

 

In-Flight Thrust Measurement using On-Board Force Sensor (AIAA 2017-0698) ...................................................... 320
Murat Bronz, Hector Garcia de Marina, Gautier Hattenberger 

 

Aeroelastic Modeling of X-56A Stiff-Wing Configuration Flight Test Data (AIAA 2017-0699) ................................. 331
Jared A. Grauer, Matthew Boucher 

 
AFM-05: FLIGHT TEST AND SYSTEM IDENTIFICATION II 
 
Low Speed Airship Control Using Reinforcement Learning and Expert Demonstrations (AIAA 2017-
0934).................................................................................................................................................................................... 354

Onur Daskiran, Brian Huff, Atilla Dogan 
 

Flight Test Techniques for Quantifying Pitch Rate and Angle of Attack Rate Dependencies (AIAA 
2017-0935) .......................................................................................................................................................................... 389

Jared A. Grauer, Eugene A. Morelli, Daniel G. Murri 
 

Cessna Citation X Stall Characteristics Identification from Flight Data Using Neural Networks 
(AIAA 2017-0937) .............................................................................................................................................................. 410

Georges Ghazi, Matthieu Bosne, Quentin Sammartano, Ruxandra M. Botez 
 

Data Reduction Methods for Dutch-Roll Analysis (AIAA 2017-0938) .......................................................................... 421
Joel Laguardia, Dimas A. Dutra, Ricardo Luiz U. Pinto 

 

Post-flight Evaluation of the Guidance and Control for D-SEND#2 2nd Drop Test (AIAA 2017-0939) .................... 432
Jun'ichiro Kawaguchi, Hirokazu Suzuki, Tetsujiro Ninomiya, Hiroshi Tomita 

 
AFM-06: AIRCRAFT DYNAMICS, HANDLING QUALITIES, AND PERFORMANCE I 
 
Cyclic Blade Pitch Control for Small UAV Without a Swashplate (AIAA 2017-1186)................................................ 444

James Paulos, Mark Yim 
 

System Identification of a Multi-rotor UAV Actuator (AIAA 2017-1187).................................................................... 463
Michael Cunningham, James E. Hubbard 

 

Handling Qualities Metrics for Small VTOL UAVs in Precision and Agile Maneuvering Tasks (AIAA 
2017-1188) .......................................................................................................................................................................... 474

Mujahid Abdulrahim, Justin Dee, Jason Grzywna 
 

Measuring Atmospheric Winds from Quadrotor Motion (AIAA 2017-1189) .............................................................. 496
Javier Gonzalez-Rocha, Craig A. Woolsey, Cornel Sultan, Stephan de Wekker, Nathan Rose 

 

Uncertainty Analysis of Avian Approach to Remote Thermal Updraft Detection for Unmanned Aerial 
Vehicles (AIAA 2017-1190) ............................................................................................................................................... 518

Cody W. Pinkerman, Timothy O'Connell, Andrew S. Arena 

 
AFM-07: SPECIAL SESSION: PERFORMANCE ADAPTIVE AEROELASTIC WING 
 
mAEWing2: Conceptual Design and System Test (AIAA 2017-1391) .......................................................................... 552

Christopher D. Regan 
 

Multidisciplinary Design, Analysis and Optimization of Performance Adaptive Aeroelastic Wings 
(AIAA 2017-1392) .............................................................................................................................................................. 572

Wei Zhao, Mohamed Jrad, Rikin Gupta, Rakesh K. Kapania 

 
VOLUME 2 

 
A Subcomponent-based Finite Element Model Updating for a Composite Flying-wing Aircraft (AIAA 
2017-1393) .......................................................................................................................................................................... 610

Wei Zhao, Neeharika Muthirevula, Rakesh K. Kapania, Abhineet Gupta, Christopher D. Regan, Peter J. Seiler 
 

Control-Oriented System and Parameter Identification of a Small Flexible Flying-Wing Aircraft 
(AIAA 2017-1394) .............................................................................................................................................................. 640

Brian P. Danowsky, David K. Schmidt, Harald Pfifer 
 

A Newtonian Development of the Mean-Axis Equations of Motion for Flexible Aircraft (AIAA 2017-
1395).................................................................................................................................................................................... 665

Sally A. Keyes, Peter J. Seiler, David K. Schmidt 

 



AFM-08: AIRCRAFT FLIGHT DYNAMICS, HANDLING QUALITIES, AND PERFORMANCE II 
 
Control Law Affect on Spin Characteristics of Aerodynamically Asymmetric Aircraft (AIAA 2017-
1397).................................................................................................................................................................................... 683

Suhail Akhtar, Bilal Malik, Jehanzeb Masud 
 

Handling Qualities Flight Test Assessment of a Business Jet NzU P-β Fly-By-Wire Control System 
(AIAA 2017-1398) .............................................................................................................................................................. 702

Tom Berger, Mark Tischler, Steven G. Hagerott, M Christopher Cotting, James Gresham, Justin George, Kyle 
Krogh, Alessandro D'Argenio, Justin Howland 

 

Dynamic Stability of the Boeing CST-100 (AIAA 2017-1399)........................................................................................ 730
Vanessa V. Aubuchon, D. Bruce Owens, Olman Carvajal, Stewart B. Lumb 

 

Gust Load Alleviation and Ride Quality Improvement with Incremental Nonlinear Dynamic 
Inversion (AIAA 2017-1400) ............................................................................................................................................. 751

Xuerui Wang, Erik-Jan Van Kampen, Q Ping Chu 
 

Comparison of Free Flight Base Pressure Measurements with CFD Predictions (AIAA 2017-1401) ........................ 772
Marie Albisser, Simona Dobre, Claude Berner 

 

Rapid Ascent-Entry Vehicle Mission Optimization Using hp-Adaptive Gaussian Quadrature 
Collocation (AIAA 2017-0249).......................................................................................................................................... 783

Alexander T. Miller, Anil V. Rao 

 
AFM-09: SMALL/MINI/MICRO AERIAL VEHICLES 
 
Performance Improvement of Small UAVs Through Energy-Harvesting Within Atmospheric Gusts 
(AIAA 2017-1630) .............................................................................................................................................................. 806

Nikola Gavrilovic, Emmanuel Benard, Philippe Pastor, Jean-Marc Moschetta 
 

Flight Test Investigation of Stall/Spin Detection Techniques for a Flying Wing UAS (AIAA 2017-
1631).................................................................................................................................................................................... 824

Haiyang Chao, Harold P. Flanagan, Pengzhi Tian, Steven G. Hagerott 
 

Validation of Flight Power Modeling by Direct Measurement of a Flapping Wing Aerial Vehicle 
(AIAA 2017-1632) .............................................................................................................................................................. 841

John Gerdes, Satyandra K. Gupta, Hugh Bruck 
 

Sliding Mode Control of a Biomimetic Flapping Wing Micro Air Vehicle in Hover (AIAA 2017-1633) ................... 850
James E. Bluman, Chang-Kwon Kang, Yuri B. Shtessel 

 

Flight Testing and Preliminary Analysis for Global System Identification of Ornithopter Dynamics 
Using On-board and Off-board Data (AIAA 2017-1634) ............................................................................................... 866

Sophie F. Armanini, Matej Karásek, Coen C. de Visser, Guido de Croon, Max Mulder 
 

Stability Analysis of Longitudinal Dynamics of Hovering Flapping MAVs/Insects (AIAA 2017-1635) ..................... 886
Ahmed Elsadek, Haitham E. Taha, Gamal M. El-Bayoumi 

 
AFM-10: AIRCRAFT FLIGHT DYNAMICS, HANDLING QUALITIES, AND PERFORMANCE III 
 
Trim Analyses of Mass-Actuated Airplane in Steady-state Climb and Descent (AIAA 2017-1636) ........................... 906

Sukru A. Erturk, Atilla Dogan 
 

Dynamic Simulation and Control of Mass-Actuated Airplane (AIAA 2017-1637) ...................................................... 926
Sukru A. Erturk, Atilla Dogan 

 

Flight Performance Optimization of a Multi-Lift Rotorcraft Formation (AIAA 2017-1638) ..................................... 950
Jacob Enciu, Joseph F. Horn 

 

Airdata-Sensor-based Relative Position Estimation for Receiver Aircraft in Aerial Refueling (AIAA 
2017-1639) .......................................................................................................................................................................... 978

Hakki Erhan Sevil, Atilla Dogan 
 

Novel Estimation of Pilot Performance Characteristics (AIAA 2017-1640) ............................................................... 1004
Edward Bachelder, Bimal L. Aponso 

 

Assessment of a Scalogram-Based PIO Metric with Flight Test Data (AIAA 2017-1641) ......................................... 1031
David H. Klyde, Philip C. Schulze, Ricardo S. Mello, David Mitchell 

 
AFM-11: AIRCRAFT FLIGHT DYNAMICS, HANDLING QUALITIES, AND PERFORMANCE IV 
 
Non-Centroidal Equations of Motion for Flight Simulation (AIAA 2017-1861) ........................................................ 1050

Gregory Howe 
 



Dynamic Soaring - Kinetic Energy and Inertial Speed (AIAA 2017-1862)................................................................. 1071
Gottfried P. Sachs, Benedikt Grüter 

 

Aircraft Damage Identification and Classification for Database-driven Online Safe Flight Envelope 
Prediction (AIAA 2017-1863) ......................................................................................................................................... 1082

Ye Zhang, Coen C. de Visser, Q Ping Chu 

 
AFM-12: AERODYNAMIC PREDICTION METHODS 
 
Main Rotor Downwash Effect on Separation Characteristics of External Stores (AIAA 2017-1864) ...................... 1099

Ozge Kapulu, Ozan Tekinalp 
 

Flight Test Maneuver Design and Aerodynamic Parameter Estimation for Single Use Autonomous 
Gliding Air Vehicles (AIAA 2017-1865)......................................................................................................................... 1108

Vefa N. Yavuztürk, Eren Topbas, Yigit Yazicioglu 
 

Revised Indicial Aerodynamics for Parametric Search and Design Analysis (AIAA 2017-1866) ............................. 1120
Andrea Da Ronch, Marcello Righi, Marco Berci, Daniel Kharlamov, Antonino Ventura, Matteo Franciolini 

 

Experimental and Numerical Investigation of Flight Dynamics of a Generic Lambda Wing 
Configuration (AIAA 2017-1867) ................................................................................................................................... 1144

Dane M. Nelson, Jonathan P. Irving, Mehdi Ghoreyshi, Adam Jirasek, Andrew J. Lofthouse 
 

Calibration and Accuracy Determination of Airdata System for a Modern Fighter Aircraft (AIAA 
2017-1868) ........................................................................................................................................................................ 1175

Jain Shikha, C. Kamali, Yarlagadda Yamini, Saraf Amitabh, Goyal Anup 
 

Determination of Water Droplet Collection Efficiency: An Empirical Model (AIAA 2017-1869)............................ 1182
Ali M. Anttho, Abdullah Mohiudeen, Kursat Kara 

 

Author Index 




