
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-0830-0 

AIAA Modeling and Simulation 
Technologies Conference 2015 
 
 

Dallas, Texas, USA 
22-26 June 2015 

Held at the AIAA Aviation Forum 2015 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
 
 
 

UNMANNED AERIAL VEHICLE SYSTEMS 
 
Experimental Characterization of Butterfly in Climbing Flight ....................................................................................... 1

Jacob Cranford, Chang-Kwon Kang, David Brian Landrum, Nathan Slegers 
 

Nondeterministic Simulation for Probability of Loss of Control Prediction for Unmanned Aircraft 
Systems ................................................................................................................................................................................. 15

Lawrence E. Hale, Mayuresh Patil, Christopher J Roy 
 

Optimal Selection of UAV for Ground Target Tracking.................................................................................................. 26
Janusz Narkiewicz, Antoni Kopyt, Tomasz Malecki, Pawel Radziszewski 

 

Dynamic Resource Allocation for Sharing Multi-UAV Services ..................................................................................... 35
Bilal Y. Kaddouh, William J. Crowther, Peter Hollingsworth 

 

Optimal Object Location by a Fleet of Various UAVs ..................................................................................................... 59
Janusz Narkiewicz, Antoni Kopyt, Tomasz Malecki, Pawel Radziszewski 

 

Modeling and Control of Tethered Unmanned Multicopters in Hovering Flight .......................................................... 70
Davi Ferreira De Castro, Jonatas Sant'Anna Santos, Marco Batista Xando De Oliveira, Davi Antonio Dos Santos, 
Luiz Carlos Sandoval Goes 

 

MAV Pose Measurement Algorithm Based on Visual Systems ....................................................................................... 79
Qinghua Zeng, Jianye Liu, Yunshu Wang 

 
AVIATION SYSTEMS HUMAN FACTORS 
 
 

Formal Extensions to the Intent-Based Mode Confusion Detection Framework ........................................................... 86
Jayaprakash Suraj Nandiganahalli, Hao Lyuy, Inseok Hwang 

 

The Rapidly Reconfigurable Research Cockpit .............................................................................................................. 105
Richard Joyce, Stephen K. Robinson 

 

Influence of Coupled Sidesticks on the Pilot Monitoring's Awareness During Flare .................................................. 116
Alan F. Uehara, Dominik Niedermeier 

 

Equation-System Representation for Pneumatic Seat Design Used for Vibration Isolation ....................................... 132
Ezzat Aziz Ayyad, Douglas Reynolds, William Culbreth 

 
AIR TRAFFIC MANAGEMENT 
 
 

A Scalable Multidimensional Uncertainty Evaluation Approach to Strategic Air Traffic Flow 
Management....................................................................................................................................................................... 157

Junfei Xie, Yan Wan 
 

Understanding Air Transportation Market Dynamics Using a Search Algorithm for Calibrating 
Travel Deman d and Price ................................................................................................................................................ 167

Vivek Kumar, Brant M. Horio, Anthony H. Decicco, Shahab Hasan, Virginia L. Stouffer, Jeremy C. Smith, Nelson 
M. Guerreiro 

 

Development of an ATC Tower Simulator to Simulate Ground Operations................................................................ 177
Zarrin K. Chua, Fabien Andre, Mathieu Cousy 

 

Multi-Agent Based Air Traffic Simulation System ......................................................................................................... 193
Yue Zheng, Dong Sui, Yingda Lin, Junfeng Zhang 

 

Estimating Benefits of Aviation Alternative Fuels at the System, Route, and Airport Level ...................................... 206
Bruno Miller, Charles Murphy, Cristiano Viana Serra Villa, Alexandre Rodrigues Filizola 

 
GUIDANCE, CONTROL, AND DYNAMICS I 
 
 
 
 

A New Method for Tuning PI Gains for Position Control of BLDC Motor Based Wing Morphing 
Actuators ............................................................................................................................................................................ 217

Shehryar Khar, Ruxandra Mihaela Botez, Teodor Lucian Grigorie 
 

Longitudinal Stability Augmentation of Seaplanes in Planing ...................................................................................... 230
Keiichi Ito, Tom Dhaene, Yoshiaki Hirakawa, Tsugukiyo Hirayama, Tatsumi Sakurai 

 



Control Validation of a Morphing Wing in an Open Loop Architecture...................................................................... 243
M. J. T. Kammegne, D. H. Nguyen, R. M. Botez, T. L. Grigorie 

 

A Comparative Study of a Pseudo-Five Degree of Freedom and an Adjoint Model Against a Six 
Degree of Freedom Model for Fidelity Assessment......................................................................................................... 252

Emrah Sezer, Mehmet Ozan Nalci, Ali Turker Kutay 

 
GUIDANCE, CONTROL, AND DYNAMICS II 
 
 
 
 

Semi-Implicit Numerical Simulations of Nonlinear Dynamics of Beams, Plates, and Shells....................................... 268
T. Alexeev, M. Hafez 

 

A Bifurcation Study of a Dynamic Model of a Nose Landing Gear Mechanism Subjected to External 
Disturbances....................................................................................................................................................................... 283

James A. C. Knowles 
 

Multi-Fidelity Simulation of Cargo Airdrop: From the Payload Bay to the Ground .................................................. 299
Thomas Jann, Sven Geisbauer, Niko Bier 

 

Control Enhanced and Parameterized Load Relief Technology for a Launch Vehicle ............................................... 319
Eiqi Yang, Shuo Tang, Zhi Xu 

 

The Mode Switch Control Research of Small-type Parallel TBCC Engine based on SQP Method............................ 332
Xiao-Jie Qiu, Weisheng Su, Yu-Ting Tang 

 
SHADOW MODE ASSESSMENT USING REALISTIC TECHNOLOGIES FOR NATIONAL 
AIRSPACE SYSTEM (SMART NAS) TEST BED DEVELOPMENT (INVITED) 
 
 
 
 

Shadow Mode Assessment using Realistic Technologies for the National Airspace System (SMART 
NAS) Test Bed Development............................................................................................................................................. 341

Kee Palopo, Gano B. Chatterji, Michael D. Guminsky, Patricia C. Glaab 
 

Design Challenges for a Shadow Mode Assessment Tool for Air Traffic Management .............................................. 355
David Miller, James Smith, Robert Hoffman, Jimmy Krozel 

 

Platform as a Service (PAAS) Architecture for NASA's SMART NAS Project........................................................... 368
Paul N. Cobb, Matthew Blake, Michael Hill 

 

Architecture Development for Shadow Mode Assessments of Air Traffic Management Technologies...................... 378
Peter F. Kostiuk, Michael Shunfenthal 

 

A Data Exchange and Transformation System for NASA’s SMART NAS Testbed Program .................................... 388
Michael Garland, Paul N. Cobb 

 

Parallel Simulation of Agent-Based Model for Air Traffic Network............................................................................. 398
Young Jin Kim, Olivia J. Pinon, Dimitri N. Mavris 

 

An Integrated Framework for Modeling Air Carrier Behavior, Policy, and Impacts in the U.S. Air 
Transportation System ...................................................................................................................................................... 412

Brant M. Horio, Vivek Kumar, Anthony H. Decicco, Shahab Hasan, Virginia L. Stouffer, Jeremy C. Smith, Nelson 
M. Guerreiro 

 
FLIGHT SIMULATION  
 
 
 
 

Motion Parameter Selection for Flight Simulators ......................................................................................................... 430
Karl D. Bilimoria, Scott E. Reardon 

 

AVES SDK: Bridging the Gap between Simulator and Flight Systems Designer ........................................................ 443
Torsten Gerlach, Umut Durak 

 

Model-Based Testing for Objective Fidelity Evaluation of Engineering and Research Flight 
Simulators .......................................................................................................................................................................... 453

Umut Durak, Artur Schmidt, Thorsten Pawletta 

 
COMPUTATIONAL METHODS FOR FLUID DYNAMICS AND HEAT TRANSFER SIMULATIONS
 
 
 
 

Aerodynamics Flight Mechanics Approach on Compact Domains for Air Vehicle Separation.................................. 465
Benoit Jaffrezie, Markus Rutten, Henning Rosemann 

 



Strength Analysis and Optimization Technique for Thermal Protection System using 3 Dimensional 
Element Model ................................................................................................................................................................... 487

Weitian Yan, Xiaoqiang Luo, Degang Cui 
 

Thermal Simulation and Experiments for a Stratospheric Balloon Gondola............................................................... 496
Qiang Liu, Zhaojie. Li, Yanchu. Yang, Jingjing. Cai 

 

Real Time Multiple Fidelity Physics Based Simulation of Aircraft Environmental Control System ......................... 507
Balasubramanyam Sasanapuri, Haishen Yin, Xiong Shen, Brice Carbou 

 
AIRFRAME DAMAGE AND HEALTH MONITORING 
 
 
 
 

Composite Structure Modeling and Analysis of Advanced Aircraft Fuselage Concepts ............................................. 513
Vivek Mukhopadhyay, Michael R. Sorokach 

 

Sensitivity Analysis towards Probabilistic Re-Entry Modeling of Spacecraft and Space Debris................................ 527
Piyush M. Mehta, Edmondo Minisci, Massimiliano Vasile, Andrew C. Walker, Melrose Brown 

 
SENSOR AND COMMUNICATIONS SYSTEMS  
 
 
 
 

Simulation/Optimization Modeling for Robust Satellite Data Unit for Airborne Network ........................................ 551
Joe Zambrano, Omar Yeste, René Landry 

 

Parallel Image Detail Enhancement For Real-time Applications .................................................................................. 576
Yue Cheng, Wensheng Niu, Zhengjun Zhai, Lei Zhang 

 

The Key algorithm Research of Enhanced Vision System Base on Embedded Parallel Computing .......................... 588
Xie Jianchun 

 
AIRCRAFT SYSTEMS DESIGN, VERIFICATION AND VALIDATION 
 
 
 
 

ADDAM: An Object Oriented Data Model for an Aircraft Design Environment in MATLAB................................. 595
Sebastian Herbst, Mirko Hornung 

 

Dynamic Model Updating of a Simulation Casing based on Experimental Modal Parameters.................................. 608
Qing Mei, Chun-Yue Zhang, Jie Bian 

 
PROPULSION SYSTEMS 
 
 
 
 

One-dimensional Model of a Closed-loop Underwater Propulsion System .................................................................. 617
Jun Lu, Yuke Gao, Zhaoyuan Guo, Yongjun Han, Weifeng Ma, Xin Li 

 

Individual Model Identification for Turbofan Engine based on Particle Swarm Optimization ................................. 627
Junning Qian, Feng Lu, Xiaojie Qiu, Chunsheng Ji 

 

Numerical Study of Similarity and Dimensional Methods in Scaled Turbine Vane Cooling 
Performance Experiment .................................................................................................................................................. 637

Yafei Liu, Junkui Mao, Dilan Gong 
 

Author Index 




