
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61782-333-6 

AIAA Atmospheric Flight 
Mechanics Conference 2010 
 
 

Toronto, Ontario, Canada 
2-5 August 2010 

Volume 1 of 3 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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  
1801 Alexander Bell Drive, 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 
 

Optimal Input and Output Blending for Adaptive Suppression of Adverse Aeroservoelastic Dynamics ...................... 1
Brian Danowsky, Peter Thompson, Daniel Alvarez, Charbel Farhat, Thuan Lieu, Marty Brenner 

 

L1 Adaptive Control of Flexible Aircraft: Preliminary Results ......................................................................................... 2
G. Avanzini, E. Capello, I. Piacenza, F. Quagliotti, N. Hovakimyan, E. Xargay 

 

Practical Aeroservoelasticity In-Flight Identification and Adaptive Control................................................................. 21
Xiaohong Li, Martin Brenner 

 

Aeroelastic Modeling and Adaptive Control of GTM ...................................................................................................... 32
Ilhan Tuzcu, Nhan Nguyen 

 

Experimentally-Based Aeroservoelastic System Identification and Feedforward Control of Flexible 
Flapping Wings .................................................................................................................................................................... 52

Robert Love, Rick Lind 
 

Aeroservoelastic Modeling of a Generic Transport Model .............................................................................................. 67
Jeffrey Ouellette, Mayuresh Patil, Rakesh Kapania 

 

Two Dimensional Rate Gyro Bias Estimation for Precise Pitch and Roll Attitude Determination 
Utilizing a Dual Arc Accelerometer Array ........................................................................................................................ 89

William Scorse, Agamemnon Crassidis, Ryan Weisman 
 

Benefits of Autonomous Morphing Aircraft in Loiter and Attack Missions ................................................................ 110
Emily Leylek, Mark Costello 

 

Controller Synthesis and Application to Hover-to-Cruise Transition Flight of a Tail Sitter UAV............................. 129
Y. Jeong, D. Shim, N. Ananthkrishnan 

 

Joined Wings Thrust Vectored UAV Flight Envelope.................................................................................................... 153
Dimo Zafirov 

 

Performance Characteristics of an Autonomous Airdrop System in Realistic Wind Environments ......................... 162
M. Ward, C. Montalvo, M. Costello 

 

Longitudinal Stability Analysis of a Jet-Powered Wingsuit........................................................................................... 178
Geoffrey Robson, Raffaello D'Andrea 

 

Flight Tests, Performances and Flight Certification of a Twin-Engine Light Aircraft................................................ 187
Fabrizio Nicolosi, Agostino De Marco, Pierluigi Della Vecchia 

 

X-48B Blended Wing Body Flight Test Performance of Maximum Sideslip and High to Post Stall 
Angle-of-Attack Command Tracking .............................................................................................................................. 210

S. Goldthorpe, K. Rossitto, D. Hyde, K. Krothapalli 
 

IRVE-II Post-Flight Trajectory Reconstruction ............................................................................................................. 227
Stephen O'Keefe, David Bose 

 

Pitch Guidance Optimization for the Orion Ascent Abort Flight Tests ........................................................................ 239
Ryan Stillwater 

 

Analytical Criterion for Aircraft Spin Susceptibility ..................................................................................................... 252
Aditya Paranjape, Narayan Ananthkrishnan 

 

Nonlinearity Index Theory for Flight Mechanics Applications ..................................................................................... 259
Ashraf Omran, Brett Newman 

 

On the Solution of Bilevel Optimal Control Problems to Increase the Fairness in Air Races..................................... 281
Florian Fisch, Jakob Lenz, Florian Holzapfel, Gottfried Sachs 

 

Comprehensive Characterization of Airship Response to Wind and Time Varying Mass.......................................... 296
Jayme Waishek, Atilla Dogan, Yasmina Bestaoui 

 

Wing Sizing, Trim, and Control Considerations in the Design of Hover-Capable Flapping Wing 
Micro Air Vehicles............................................................................................................................................................. 318

David Doman, Sean Regisford 
 

Preliminary Design of Three-Dimensional Flapping Wings from a Wake-Only Energetics Model ........................... 338
David Willis, Hesam Salehipour 

 

Influence of Wing Flexibility on the Stability of Flapping Flight .................................................................................. 352
Maximilian Richter, Mayuresh Patil 

 

System Identification of an Ornithopter Aerodynamics Model ..................................................................................... 374
Jared Grauer, Evan Ulrich, James Hubbard, Darryll Pines, J. Sean Humbert 

 

Flight Mechanics of a Tailless Articulated Wing Aircraft.............................................................................................. 387
Aditya Paranjape, Soon-Jo Chung 

 

Methodological Remarks on CPG-Based Control of Flapping Flight ........................................................................... 402
Michael Dorothy, Soon-Jo Chung 

 



Modeling Full-Envelope Aerodynamics of Small UAVs in Realtime ............................................................................ 416
Michael Selig 

 

Flight Stability of Asymmetric Projectiles with Control Mechanisms .......................................................................... 451
G. Cooper, F. Fresconi, M. Costello 

 

Some Applications of a Panel Method to Aerodynamic Modeling of Missiles .............................................................. 465
Antti Pankkonen 

 

Flight Mechanics of a Novel Guided Spin-Stabilized Projectile Concept...................................................................... 475
Frank Fresconi, Gene Cooper, Ilmars Celmins, James Despirito, Mark Costello 

 

Modeling and Vertical Launch Analysis of an Aero- and Thrust Vector Controlled Surface to Air 
Missile ................................................................................................................................................................................. 493

Raziye Tekin, Özgür Atesoglu, Kemal Leblebicioglu 
 

Flight Dynamics Properties of 155 mm Spin-Stabilized Projectiles Analyzed in Different Body Frames.................. 510
Philippe Wernert, Spilios Theodoulis, Yannick Morel 

 

Catastrophic Yaw Prevention for Cruciform Tailed Missiles........................................................................................ 527
J. Morote, P. Garcia-Ybarra, J. Castillo 

 

A Coupled Aeroelastic Model for Launch Vehicle Stability Analysis ........................................................................... 547
Jeb Orr 

 

Correlating Kinematics and Control Inputs on Small-Scale Helicopters ..................................................................... 560
Johnhenri Richardson, Anouck Girard 

 

System Identification of a Quadrotor Micro Air Vehicle ............................................................................................... 567
Gregory Gremillion, J. Sean Humbert 

 

System Identification of an Unmanned Aerial Vehicle with Hingeless Control Effectors ........................................... 574
Ryan Weisman, John Valasek 

 

Specialized System Identification for Autonomous Parafoil and Payload Systems...................................................... 600
Michael Ward, Mark Costello, Nathan Slegers 

 

System Identification of a COTS Autopilot System Using Flight Test Data ................................................................. 623
Ryan Lykins, Shahriar Keshmiri 

 

A UAV Model Parameter Identification Method ............................................................................................................ 632
Khaled Hatamleh, Ou Ma, Robert Paz 

 

Identification and Validation of a F/A-18 Model Using Neural Networks .................................................................... 647
Nicolas Boely, Ruxandra Botez 

 

Covariance Function Realization Algorithms for AeroElastic Dynamic Modeling ..................................................... 670
Raymond De Callafon, Daniel Miller, Jie Zeng, Martin Brenner 

 
Volume 2 

 
Enhanced Modeling of First-Order Equations of Motion for Aeroelastic and Aeroservoelastic, and 
Flight Dynamics Applications........................................................................................................................................... 682

Anthony Pototzky 
 

CFD-based Classic and Robust Aeroservoelastic Control for the SuperSonic SemiSpan Transport 
Wind-Tunnel Modell ......................................................................................................................................................... 705

Boris Moulin, Erich Ritz, James Florance, Mark Sanetrik, Walter Silva 
 

Modeling and Simulation of Multi-Fidelity AE/ASE Dynamics with the Integrated and Variable-
Fidelity Toolset - “ASTE-P” ............................................................................................................................................. 737

P. Hu, L. Zue, K. Ni, M. Brenner, R. Kamakoti 
 

Aircraft Volterra Parameter-Varying Modeling Approach........................................................................................... 749
Ashraf Omran, Brett Newman 

 

Tethered Aerostat Modeling Using an Efficient Recursive Rigid Body Dynamics Approach..................................... 775
B. Hembree, N. Slegers 

 

Conceptual Flexible Aircraft Model for Modeling, Analysis and Control Studies....................................................... 794
A. Da Silva, P. Paglione, T. Yoneyama 

 

Developing Nonlinear ODE Solvers For Practical Simulation of Air Vehicle Configurations Using 
Compact Schemes for Integration .................................................................................................................................... 821

Arash Ghasemi 
 

Investigation of Maximum Range Cruise Flight for B787.............................................................................................. 849
J. Chern, Y. Liu, C. Chen 

 

Rapid Entry Corridor Trajectory Optimization for Conceptual Design ...................................................................... 857
M. Grant, I. Clark, R. Braun 

 

Orbital Dynamics Characteristics of a QB50 CubeSat Performing Atmospheric Reentry ......................................... 873
C. Asma, J. Naviaux, G. Kerschen, R. Geinhard, J. Muylaert 

 



An Efficient Method for Including Mars Mesoscale Model Data in Entry, Descent and Landing 
Simulations ......................................................................................................................................................................... 883

Jamie Wilson, Robert Tolson, Andre Mazzoneli 
 

Negative-g Trajectory Generation Using Quaternion-Based Inverse Dynamics .......................................................... 903
Rick Drury, Antonios Tsourdos, Alastair Cooke 

 

Experimental Study of Gust Effects on Micro Air Vehicles........................................................................................... 917
S. Zarovy, M. Costello, A. Mehta, G. Gremillion, D. Miller, B. Ranganathan, J. Sean Humbert, Paul Samuel 

 

Effects of Wing Design on Aerodynamics of MAVs in Turbulent Flow........................................................................ 944
Brian Roberts, Richard Lind, Judson Babcock, Matthew Marino, Simon Watkins 

 

Scale Aircraft Fabrication Laboratory to Increase Undergraduate Student Interest in Aerospace 
Engineering ........................................................................................................................................................................ 965

Jason Kolodziej, Shawn O'Neil 
 

Parametric Studies on UAV Flying Qualities .................................................................................................................. 975
Ana Lesiário, Martin Hagström 

 

Computational Analysis of the Bow Wave Effect in Air-to-Air Refueling.................................................................... 990
Christian Haag, Matthew Schwaab, William Blake 

 

Modeling of Bow Wave Effect in Aerial Refueling ....................................................................................................... 1001
Atilla Dogan, William Blake 

 

Investigating Nonlinear Control Architecture Options for Aerial Refueling ............................................................. 1018
Christopher Elliott, Atilla Dogan 

 

Reduced-Order Aerothermoelastic Framework for Hypersonic Vehicle Control Simulation .................................. 1028
Nathan Falkiewicz, Carlos Cesnik, Andrew Crowell, Jack McNamara 

 

Hypersonic Stability Derivative Modeling Issues.......................................................................................................... 1073
Lael Rudd, John Hodgkinson, Robert Parker, Christopher Tarpley 

 

Hypersonic Vehicle Flight Dynamics with Coupled Aerodynamic and Reduced-Order Propulsive 
Models............................................................................................................................................................................... 1088

D. Dalle, S. Frendreis, J. Driscoll, C. Cesnik 
 

The Hypersonic Dynamic Characteristics of Waverider.............................................................................................. 1101
Chen Xiaoqing, Hou Zhongxi, Liu Jianxia 

 

Structural Feedback for Enhanced MAV Flight........................................................................................................... 1110
B. Dickinson, J. Singler, G. Abate 

 

Control Law Design for Perching an Agile MAV with Articulated Wings ................................................................. 1124
Animesh Chakravarthy, Aditya Paranjape, Soon-Jo Chung 

 

Low Order Turbulence Modeling Methods for MAVs Flight Environment .............................................................. 1139
Michael Sytsma, Larry Ukeiley 

 

Attitude Control Augmentation Using Wing Load Sensing - A Biologically Motivated Strategy............................. 1159
Rhoe Thompson, Johnny Evers, Kelly Stewart 

 

Performance and Stability of an Agile Tail-less MAV with Flexible Articulated Wings ........................................... 1169
A. Paranjape, A. Chakravarthy, S. Chung, H. Hilton 

 

Modeling Propeller Aerodynamics and Slipstream Effects on Small UAVs in Realtime .......................................... 1182
Michael Selig 

 

HOPE: An On-Line Piloted Handling Qualities Experiment Data Book.................................................................... 1205
Edward Jackson, Melissa Proffitt 

 

Comparison of Classical, H∞, and LPV Flight Control Design Methods, Part I: Desktop Analysis ......................... 1217
Daniel Alvarez, Bei Lu 

 

Comparison of Classical, H∞, and LPV Flight Control Design Methods, PART II: Piloted Simulation .................. 1228
Daniel Alvarez, Bei Lu 

 

Robust Adaptive Control of a General Aviation Aircraft ............................................................................................ 1239
Karthikeyan Rajagopal, S. Balakrishnan, James Steck, Dwayne Kimball 

 

Limited Handling Qualities Assessment of Very Large Aerial Tankers for the Wildfire Suppression 
Mission.............................................................................................................................................................................. 1251

David Klyde, Daniel Alvarez, P. Chase Schulze, Timothy Cox, Mark Dickerson 
 

Proposed Longitudinal Flying Qualities Criterion for Unpiloted Autonomous Aircraft, Starting the 
Conversation .................................................................................................................................................................... 1271

M. Cotting 
 

Concurrent Learning Enabled Adaptive Limit Detection for Active Pilot Cueing .................................................... 1297
Gonenc Gursoy, Ilkay Yavrucuk 

 

Stability, Flying Qualities and Parameter Estimation of a Twin-Engine CS-23/FAR 23 Certified Light 
Aircraft ............................................................................................................................................................................. 1312

F. Nicolosi, A. De Marco, P. Della Vecchia 
 

Nonlinear Aircraft Model Identification and Validation for a Fault-Tolerant Flight Control System .................... 1338
K. Phillips, S. Gururajan, G. Campa, B. Seanor, Y. Gu, Z. Merceruio, M. Napolitano 

 



Simulation and Flight Evaluation of a Parameter Estimation Input Design Method for Hybrid-Wing-
Body Aircraft ................................................................................................................................................................... 1362

B. Taylor, N. Ratnayake 

 
Volume 3 

 
A Multidimensional Spline-Based Global Nonlinear Aerodynamic Model for the Cessna Citation II..................... 1387

Coen De Visser, J. Mulder, Q. Chu 
 

Real-Time Aerodynamic Parameter Estimation Without Air Flow Angle Measurements ....................................... 1417
Eugene Morelli 

 

Estimation of Separation Aerodynamics Using Photogrammetric Data ..................................................................... 1436
Ibrahim Murat Karbancioglu, Gökmen Mahmutyazicioglu, Kemal Ozgoren 

 

A Framework for Optimal Control Allocation with Structural Load Constraints .................................................... 1453
Susan Frost, Brian Taylor, Christine Jutte, John Burken, Khanh Trinh, Marc Bodson 

 

Aerodynamic and Structural Measurement of the Aerostructures Test Wing for Flutter Testing .......................... 1466
Arun Mangalam, Christine Jutte, Marty Brenner 

 

Aeroservoelastic Analysis of a Typical Business Jet Configuration Involving Nonlinear Actuators ........................ 1476
Nagaraj Banavara, Jerry Newsom 

 

Parameter Varying Estimation Toolbox for Flutter Prediction .................................................................................. 1491
Jie Zeng, P. C. Chen, Rick Lind, Chuck Harris 

 

Computational Fluid Dynamics Studies of a Flapping Wing Nano Air Vehicle......................................................... 1511
Ravi Ramamurti, Jason Geder, William Sandberg, Anita Flynn 

 

USNA/NAVAIR Cooperative Program in Store Separation........................................................................................ 1528
M. Snyder, E. Hallberg, A. Cenko 

 

The Unsteady Aerodynamics of Paired-Plunging Airfoils Using Computational Fluid Dynamics........................... 1538
Mohammadreza Amiralaei, Hekmat Alighanbari, Seyed Mohammad Hashemi 

 

Application of Artificial Neural Networks in Aerodynamics Prediction of Low-Reynolds-Number 
Figure-Eight Motion of an Airfoil .................................................................................................................................. 1544

M. Adique, M. Amiralaei, H. Alighanbari 
 

Stability of an Unmanned Airplane Using a Low-Order Panel Method ..................................................................... 1552
Pedro Boschetti, Elsa Cárdenas, Andrea Amerio 

 

Transport Aircraft System Identification Using Roll and Yaw Oscillatory Wind Tunnel Data ............................... 1565
Patrick Murphy, Vladislav Klein 

 

A Rapid Aerodynamic Prediction Method for Simulation of Post-Stall Flight Dynamics......................................... 1579
Matthew Sutton, Ashok Gopalarathnam 

 

Numerical and Experimental Investigation of Stall-Onset and Deep-Stall Conditions at Low Reynolds 
Numbers ........................................................................................................................................................................... 1593

David Rival, Martin Sharman, Cameron Tropea 
 

The Validity Bounds of Analytical Force and Moment Predictions for Pitch- and Plunge Oscillating 
Low Reynolds Number Airfoils ...................................................................................................................................... 1600

Kenneth Granlund, Michael Ol, Greg McGowan, Ashok Gopalarathnam, Jack Edwards 
 

Reduced-Order Modeling of Hypersonic Vehicle Unsteady Aerodynamics ............................................................... 1622
Torstens Skujins, Carlos Cesnik 

 

Material Point Method with Least Squares Technique for Nonlinear Aeroelasticity and Fluid-
Structure Interactions in ASTE-P Toolset..................................................................................................................... 1637

P. Hu, L. Xue, R. Kamakoti, H. Zhao, Q. Li, M. Brenner 
 

Modeling of Nonlinear Flexible Aircraft Dynamics Including Free-Wake Effects .................................................... 1648
Joseba Murua, Rafael Palacios, John Michael Graham 

 

Transonic Aeroelastic Stability Analysis Using a Kriging-Based Schur Complement Formulation ........................ 1673
S. Timme, S. Marques, K. Badcock 

 

3-D Simulation of Flexible Hypersonic Vehicles ........................................................................................................... 1699
Scott Frendreis, Carlos Cesnik 

 

Static-Stability Analysis of an Unmanned Airplane as a Flexible-Body ..................................................................... 1715
Oscar González, Pedro Boschetti, Elsa Cárdenas, Andrea Amerio 

 

The Recovery of Energy from Leading- and Trailing-Edge Vortices in Tandem-Airfoil Configurations ............... 1722
David Rival, Guillermo Hass, Cameron Tropea 

 

A Wake-Only Energetics Model for Preliminary Design of Biologically Inspired Micro Air Vehicles .................... 1736
Hesam Salehipour, David Willis 

 

Identification of a Robotic Samara Aerodynamic/Multi-Body Dynamic Model ........................................................ 1755
Evan Ulrich, Jared Grauer, Darryll Pines, James Hubbard, J. Sean Humbert 

 



Micro-Electromechanical Flying Insects - State of the Art .......................................................................................... 1767
A. Gronczewski, A. Jaroszewicz, K. Sibilski 

 

Modeling of Dynamic Loading of Morphing Wing Aircraft ........................................................................................ 1789
Borna Obradovic, Kamesh Subbarao 

 

Longitudinal Flight Dynamics of Bio-Inspired Ornithopter Considering Fluid-Structure Interaction ................... 1812
Jun-Seong Lee, Joong-Kwan Kim, Dae-Kwan Kim, Jae-Hung Han 

 

Modeling & Simulating Aircraft Stability & Control – SimSAC Project ................................................................... 1834
Arthur Rizzi 

 

Simulation of Aircraft Manoeuvres Based on Computational Fluid Dynamics ......................................................... 1855
M. Ghoreyshi, D. Vallespin, A. Da Ronch, K. Badcock, J. Vos, S. Hitzel 

 

From Geometry to CFD Grids - An Automated Approach for Conceptual Design................................................... 1876
Maximilian Tomac, Arthur Rizzi, Jesper Oppelstrup 

 

NeoCASS: An Integrated Tool for Structural Sizing, Aeroelastic Analysis and MDO at Conceptual 
Design Level ..................................................................................................................................................................... 1888

L. Cavagna, S. Ricci, L. Travaglini 
 

Stability Analysis in Conceptual Design Using SDSA Tool .......................................................................................... 1918
Tomasz Goetzendorf-Grabowski, Dawid Mieszalski, Ewa Marcinkiewicz 

 

Comparison of Conventional and Asymmetric Aircraft Configurations Using CEASIOM ..................................... 1935
C. McFarlane, T. Richardson, A. Da Ronch, K. Badcock 

 

Benchmarking the Prediction of Dynamic Derivatives: Wind Tunnel Tests, Validation, Acceleration 
Methods ............................................................................................................................................................................ 1947

B. Mialon, A. Khrabov, A. Da Ronch, L. Cavagna, M. Zhang, Sergio Ricci 
 

Virtual Aircraft Design and Control of TransCruiser – A Canard Configuration .................................................... 1965
Arthur Rizzi, Peter Eliasson, Cormac McFarlane, Tomasz Goetzendorf-Grabowski, J. Vos 

 

Use of Micro Spoilers for Control of Finned Projectiles............................................................................................... 1981
J. Dykes, M. Costello, D. Cler, R. Carson, R. Dillon 

 

Correction Factors for Comparison of Ballistic Dispersion at Multiple Downrange Distances................................ 2006
Michael Chen 

 

Time-Accurate Computations for Rapid Generation of Missile Aerodynamics......................................................... 2016
Jubaraj Sahu, Karen Heavey 

 

Estimation of Projectile Aerodynamic Coefficients Using Coupled CFD/RBD Simulation Results ......................... 2038
C. Montalvo, M. Costello 

 

Multiple Roll Angle Fitting of Static Aerodynamic Coefficients of Cruciform Missiles ............................................ 2065
G. Liano, J. Morote, J. Castillo, P. Garcia-Ybarra 

 

Study of Missile Aerodynamic Characteristics in the Process of Crossing the Carrier's Shock Wave .................... 2077
Dinghua Feng, Zhengyu Tian, Feng Liu, Hua Li 

 

Author Index 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




