Guidance, Navigation, and
Control

Papers Presented at the AIAA SciTech Forum and Exposition
2020

Orlando, Florida, USA
6-10 January 2020

Volume 1 of 4

ISBN: 978-1-7138-1089-6



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

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

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.



TABLE OF CONTENTS

VOLUME 1
ENTRY, DESCENT AND LANDING GN&C TECHNOLOGY | (INVITED)

NAVIGATION SENSOR EVALUATION FOR PRECISION LANDER MISSIONS.......ccccoveirinieirienieenne 1
Alicia M. Dwyer-Cianciolo, Ronald R. Sostaric, Rafael A. Lugo, David Woffinden, Chris
Karlgaard, Po-Ting Chen

HARDWARE-IN-THE-LOOP TESTING FOR SUBORBITAL FLIGHTS OF THE SAFE AND

PRECISE LANDING INTEGRATED CAPABILITIES EVOLUTION (SPLICE) PROJECT

TECHNOLOGIES........ooiieetieete ettt ettt e st e st e st e s bt esateessbeesabeessbeessseessseessseassseesssaessseesssesssseessseensseens 15
David Rutishauser, Teming Tse

NEXT-GENERATION NASA HAZARD DETECTION SYSTEM DEVELOPMENT .......cccccceotvinninenenn 23
Carolina I. Restrepo, Po-Ting Chen, Ronald R. Sostaric, John M. Carson

NAVIGATION DOPPLER LIDAR PERFORMANCE ANALYSIS AT HIGH SPEED AND

LONG RANGE ...ttt etttk etttk ettt bbbt bkt st be e e bebe e 33
Aram Gragossian, Diego F. Pierrottet, Jay Estes, Bruce W. Barnes, Farzin Amzajerdian,
Glenn D. Hines

OPERATIONAL CONSTRAINT ANALYSIS OF TERRAIN RELATIVE NAVIGATION FOR

LANDING APPLICATIONS. ... .ottt ettt ettt et e et e et e e taeeteeestaeesaeessseenseeesssaansseessseensssesseeseeessesnsens 39
Kyle Smith, Andrew Olguin, Matthew Fritz, Ronney Lovelace, Ronald R. Sostaric, Sam
Pedrotty, Jay Estes, Teming Tse, Reuben Garcia

DEVELOPMENT OF A LUNAR LANDER SIMULATOR: COMMEMORATING APOLLO

AND LOOKING TO THE FUTURE .......cctitiieiiiieiicieetieei ettt ettt ee 51
Kevin R. Duda, Robert de Saint Phalle, Curtis Schroeder, Michael Johnson, Thomas Fill,
Benjamin Miller, Anthony Ventura, Alison Siegmann, Karan Mudgal, Ryan Morrill, Samuel
Gravina, Alan Campbell

AIRCRAFT TRAJECTORY GENERATION AND FLIGHT ENVELOPE VISUALIZATION

SPLINE TRAJECTORY PLANNING AND GUIDANCE FOR FIXED-WING DRONES ............ccccooeieea. 71
Johannes Stephan, Stefan Notter, Ole Pfeifle, Federico Pinchetti, Walter Fichter

SUPPLEMENTING HAPTIC FEEDBACK THROUGH THE VISUAL DISPLAY OF FLIGHT
ENVELOPE BOUNDARIES......cotitttittietiit ettt ettt sttt ettt be et besbe e s se e ene e 85
Gijs de Rooij, Dirk Van Baelen, Clark Borst, Marinus M. van Paassen, Max Mulder

FLATNESS-BASED AIRCRAFT TRAJECTORY OPTIMIZATION AND TRACKING USING
PSEUDOSPECTRAL METHOD.......c.ctctriiiririnirieieieieieit sttt ettt bttt sttt enenes 110
Sandeepkumar R, Ranjith Mohan

CONTROL AND AUTONOMY I

MARKOV NEURAL NETWORK FOR GUIDANCE, NAVIGATION AND CONTROL ........cccceevveeueennne 126
Sungyung Lim, Matthew Stoeckle, Brett J. Streetman, Matthew Neave



COMPARISON OF DERIVATIVE ESTIMATION METHODS IN SOLVING OPTIMAL
CONTROL PROBLEMS USING DIRECT COLLOCATION .....ccccieiiiiiiieeieecieeeieeetee e sveesveesveesnee e
Yunus M. Agamawi, Anil V. Rao

A PROXIMAL METHOD FOR THE NUMERICAL SOLUTION OF SINGULAR OPTIMAL
CONTROL PROBLEMS USING A MODIFIED RADAU COLLOCATION METHOD ........cccccoeevineuenne
Elisha R. Pager, Anil V. Rao

MESH REFINEMENT METHOD FOR SOLVING BANG-BANG OPTIMAL CONTROL
PROBLEMS USING DIRECT COLLOCATION ......ooutiiirieiriinieieiinieieitstetetesie ettt nees
Yunus M. Agamawi, William W. Hager, Anil V. Rao

TAIL REOPTIMIZATION IN DESENSITIZED OPTIMAL CONTROL ........coooiiiiiiniieniiecieeeiee e
Kevin Seywald, Hans Seywald

ADVANCES IN ADAPTIVE CONTROL FOR AEROSPACE SYSTEMS | (INVITED)

MODEL REFERENCE ADAPTIVE CONTROL OF UNCERTAIN DYNAMICAL SYSTEMS

SUBJECT TO HIGH-ORDER ACTUATOR DYNAMICS WITH PERFORMANCE

GUARANTEES ...ttt ettt et e st e et e e sate e st beessbeeasbeessae e sbeesssaeassaessseesssaeassaessseesnsaessseeansennnns
Ehsan Arabi, Dimitra Panagou, Tansel Yucelen, Nhan T. Nguyen

AN ADAPTIVE FLIGHT CONTROL SYSTEM FOR A MORPHING FLAPPING WING
ATRCRAFT ..ottt ettt bbbttt bbbttt ettt b bbb enenes
Balaji Kartikeyan Chandrasekaran, James E. Steck

AN ADAPTIVE FLIGHT CONTROLLER DESIGN FOR A TILT-PROP FIXED WING UAV
FOR ALL FLIGHT MODES ......oi ottt ettt ettt et e site sttt essae e s teessaaessbeessseesssaessseesnseesnseesssessnsennnne
Metehan Yayla, Ali T. Kutay, Murat Senipek, Osman Gungor

FAST PARAMETER CONVERGENCE IN ADAPTIVE FLIGHT CONTROL.......cccecectviiiiiiieiniceenes
Joseph E. Gaudio, Anuradha M. Annaswamy, Eugene Lavretsky, Michael A. Bolender

PERFORMANCE GUARANTEES IN ADAPTIVE CONTROL OF UNCERTAIN SYSTEMS
WITH UNMODELED DYNAMICS ...ttt ettt st sttt et seee e
Kadriye Merve Dogan, Tansel Yucelen, Jonathan A. Muse

OBSERVER-BASED DESIGN TO MATHEMATICALLY MODEL HUMAN BEHAVIOR IN A
CURSOR TRACKING GAME ..ottt ettt st esteesivaessaeesbeessaeessbaessseessseessseessseessseessseesssennnns
Yijie Lu, Rifat Sipahi, Yanchao Wang, Tansel Yucelen

ENTRY, DESCENT AND LANDING GN&C TECHNOLOGY 11 (INVITED)

MARS ENTRY GUIDANCE AND NAVIGATION ANALYSIS USING LINEAR

COVARIANCE TECHNIQUES FOR THE SAFE AND PRECISE LANDING -- INTEGRATED

CAPABILITIES EVOLUTION (SPLICE) PROJECT .....ccoccicimiiiiniiiininiitnecenietcenretcesteieesretesesneneesnenenens
James Williams, David Woffinden, Zachary R. Putnam

ANONYMOUS FEATURE PROCESSING FOR EFFICIENT ONBOARD NAVIGATION...........cccceeueenne
James S. McCabe, Kyle J. DeMars

PROPAGATION OF ERRORS THROUGH CONING, SCULLING, AND SCROLLING
CORRECTION ALGORITHMS ..ottt ettt ettt sttt ettt ettt et ese st st e st et sse st sbesteneetessenesnens
James D. Brouk, Kyle J. DeMars



IMPACT OF CONSIDERING AND NEGLECTING STATES ON DESCENT-TO-LANDING
INAVIGATION.....o oottt ettt e et e e st e e s aeestbeeaabeessbeeasseessseessseesssaeasseessseaassaesssaessseesssaensseessseannseens 388
Kyle J. DeMars, Kari C. Ward

A COMPARISON OF FEATURE EXTRACTION METHODS FOR TERRAIN RELATIVE

NAVIGATION ...ttt ettt ettt ettt sttt b st b ekt b et e bt b st b bttt b e eb st be st st anenen 408
Andrew B. Simon, Manoranjan Majji, Carolina I. Restrepo, Ronney Lovelace

AIRCRAFT CONTROL |

A NESTED ROBUST CONTROLLER DESIGN FOR INTERCONNECTED VEHICLES...........cccccceueunee. 420
Baris Taner, Rajnish Bhusal, Kamesh Subbarao

NONLINEAR CONTROLLER DESIGN FOR NON-MINIMUM PHASE FLIGHT SYSTEM
ENHANCED BY ADAPTIVE ELEVATOR ALGORITHM ......ccooiiiiiiiiiiiienieeciteeiee sttt siee e 430
Sun Kim, Kenneth R. Horspool

UAS MODEL IDENTIFICATION AND SIMULATION TO SUPPORT IN-FLIGHT TESTING
OF DISCRETE ADAPTIVE FAULT-TOLERANT CONTROL LAWS .....ccooiiiiieiieieeeeeeee et 454
Mansi S. Bakori, Hever Moncayo

NONLINEAR FREQUENCY RESPONSE ANALYSIS TO INFORM AIRCRAFT CONTROL
LAW DESIGN ...ttt ettt ettt ekt s ekt es st et e st et et es e et e s ese et e st eseete st ene et eatentebessentesenseneetens 471
Duc H. Nguyen, Mark H. Lowenberg, Simon Neild

MORE INTEGRATED TOTAL ENERGY CONTROL LAW FOR LONGITUDINAL
AUTOMATIC FLIGHT CONTROL SYSTEM DESIGN ......uttiiiieiiteieeiee e eieeeieeeveeeseeeeveesveesveesseeenns 487
Thiago Giusti Degaspare, Karl Kienitz

COMPOSITE IMMERSION AND INVARIANCE-BASED ADAPTIVE WING-ROCK MOTION
CONTROL ...ttt etttk b sttt b ekt e bttt e bt st et e st e b e e e ese et et es e et et ene et et ese et et eneetensenestens 510
Keum W. Lee, Sahjendra N. Singh

MISSILE GUIDANCE AND CONTROL |

A GUIDANCE LAW FOR TERMINAL PHASE EXO-ATMOSPHERIC INTERCEPTION

AGAINST A MANEUVERING TARGET USING ANGLE-ONLY MEASUREMENTS

OPTIMIZED USING REINFORCEMENT META-LEARNING .......coooiiiiiiiiiiie e eeeiaaes 534
Brian Gaudet, Roberto Furfaro, Richard Linares

SUPER-TWISTING CONTROL BASED IMPACT TIME CONSTRAINED GUIDANCE...........ccceceuunee. 550
Abhinav Sinha, Shashi Ranjan Kumar

PATH LENGTH CONSTRAINED INTERCEPTION OF HIGHER SPEED TARGETS USING
RETRO-PROPORTIONAL NAVIGATION GUIDANCE LAW ..c..ooiiiiiiiiieeie ettt 567
Suryadeep Nath, Debasish Ghose

CONTROL AND AUTONOMY 11

DIRECT METHODS COMPARISON FOR THE ACTIVE TARGET DEFENSE SCENARIO ................... 590
Isaac E. Weintraub, Richard G. Cobb, William Baker, Meir Pachter



COLLABORATIVE MAPPING OF SEMI-STRUCTURED ENVIRONMENT FOR PATH
PLANNING OF AUTONOMOUS VEHICLES ..o eeaeseeeeeeeeesesennneeenenennnnnn 611
Bander A. Jabr, Mrinal Kumar

OPTIMALLY ADHERING TO BEHAVIORAL PRIORS IN UNKNOWN ENVIRONMENTS
WITH RRTS ..ottt etttk ettt et ekttt senesnebe e 622
Ethan Evans, Patrick Meyer, Matthew J. Bays, Dimitri N. Mavris, Evangelos A. Theodorou

APPLICATION OF CHANCE-CONSTRAINED AND SAMPLE-BASED PATH SEARCH FOR

HIGH LEVEL BEHAVIOURAL PLANNING: A CASE STUDY OF AUTONOMOUS

HIGHWAY LANE CHANGE SCENARIOQ .....ccutiiiieiie ettt ettt eeeeee et estaeste e ssaeenveesnaaesssaesnseannns 631
Kamran Turkoglu, Jhanani Selvakumar

FAST TRAJECTORY OPTIMIZATION VIA SUCCESSIVE CONVEXIFICATION FOR
SPACECRAFT RENDEZVOUS WITH INTEGER CONSTRAINTS......cctiiieireieieeieieee et 641
Danylo Malyuta, Taylor Reynolds, Michael Szmuk, Behcet Acikmese, Mehran Mesbahi

DECENTRALIZED POSITION AND ATTITUDE BASED FORMATION CONTROL FOR
SATELLITE SYSTEMS WITH ELECTROMAGNETIC ACTUATION........cccoviiiiiiieeeeeeee e 665
Zahra Abbasi, Jesse Hoagg, Thomas M. Seigler

ADVANCES IN ADAPTIVE CONTROL FOR AEROSPACE SYSTEMS 11 (INVITED)

ADAPTIVE FLIGHT CONTROL WITH UNKNOWN TIME-VARYING UNSTABLE ZERO
DY NAMICS . ..ttt ettt ettt a bt e st b b es bt e e bt b em e e st s et e bt bentes e b enteseabeneenenen 678
Syed Aseem Ul Islam, Adam L. Bruce, Tam W. Nguyen, llya Kolmanovsky, Dennis Bernstein

MODEL-REFERENCE ADAPTIVE CONTROL OF DISTRIBUTED LAGRANGIAN INFINITE-
DIMENSIONAL SYSTEMS USING HAMILTON’S PRINCIPLE.........cccceviiiiiiieniieiiieeieeciee e 693
Nhan T. Nguyen, Kelley E. Hashemi, Ehsan Arabi, Tansel Yucelen

VOLUME 2

DYNAMIC CONTROL ALLOCATION FOR A CLASS OF OVER-ACTUATED AIRCRAFT ................. 721
Raffaele Baggi, Elisa Franco, Andrea Serrani

ON SUPPRESSING THE EFFECT OF MEASUREMENT NOISE IN MODEL REFERENCE
ADAPTIVE CONTROL .....ooiiiiiiiiiieeee ettt ettt sttt ettt st s bt e s bt et et et eenesbeesbeeaes 740
Kadriye Merve Dogan, Stefan Ristevski, Tansel Yucelen, Jonathan A. Muse

ADAPTIVE CONTROL DESIGN USING THE UDWADIA-KALABA FORMULATION FOR
HOVERING OVER AN ASTEROID WITH UNKNOWN GRAVITATIONAL PARAMETERS................ 752
Wesley T. Stackhouse, Morad Nazari, Troy Henderson, Richard J. Prazenica

ENTRY, DESCENT AND LANDING GN&C TECHNOLOGY 111 (INVITED)

A REAL-TIME ALGORITHM FOR NON-CONVEX POWERED DESCENT GUIDANCE..........ccc...c...... 769
Taylor Reynolds, Danylo Malyuta, Mehran Mesbahi, Behcet Acikmese, John M. Carson

THE THEORY OF FRACTIONAL-POLYNOMIAL POWERED DESCENT GUIDANCE..........cccccevuenn. 793
Ping Lu



OVERVIEW OF A GENERALIZED NUMERICAL PREDICTOR-CORRECTOR TARGETING

GUIDANCE WITH APPLICATION TO HUMAN-SCALE MARS ENTRY, DESCENT, AND

LANDING ......oe ottt ettt et et e et e e taeetee e taeesee e saaesseeassaeassaeansaeasseeessseasseeansseassesanseesnseesnsaesssesnnseennns 814
Rafael A. Lugo, Richard Powell, Alicia M. Dwyer-Cianciolo

DEVELOPMENT OF A NUMERIC PREDICTOR-CORRECTOR AEROCAPTURE GUIDANCE
FOR DIRECT FORCE CONTROL ......cooiiiiiiiiiiierieecieeete ettt siteesaeesiteesaeesbaessseessbeesnseesnseesnseessseesnsesnnne 827
Daniel A. Matz, Christopher Cerimele

COMPARISON OF REAL-TIME GUIDANCE OPTIONS FOR DRAG-MODULATION ENTRY
AT MARS ..ottt ettt ettt ettt ettt et ettt e b et b bt b et et bt et b et et b se s bete et b ete b bese et b ete s esesneseseaeaeas 837
Destiny M. Fawley, Zachary R. Putnam

LEARNING-BASED OPTIMAL CONTROL FOR PLANETARY ENTRY, POWERED
DESCENT AND LANDING GUIDANCE.........ccccmiieiiieiininieinieeenteteentere ettt sttt sesseseesnenenens 858
Sixiong You, Changhuang Wan, Ran Dai, Ping Lu, Jeremy R. Rea

AIRCRAFT CONTROL 1l

ADAPTIVE PREDICTION OF AIRCRAFT LOSS-OF-CONTROL MARGINS AND SAFE

CONTROL ENVELOPES WITH LONGITUDINALLY AND LATERALLY COUPLED

HIGHER-ORDER DYNAMICS ......coooiitiitiieietiietetertett sttt ettt sttt et sae st etessesestesseseesesseseesessessesessesensens 872
Melvin Rafi, James E. Steck, Animesh Chakravarthy

A COMPUTATIONALLY EFFICIENT APPROACH FOR STOCHASTIC REACHABILITY
SET ANALYSIS .ottt sttt ettt st b e st b et b e st et e bt et e e eb e et e e e be st et ebeste e enenee 898
Amit Jain, Damien Gueho, Puneet Singla

A VARIABLE STABILITY IN-FLIGHT SIMULATION SYSTEM USING INCREMENTAL
NON-LINEAR DYNAMIC INVERSION ......ceiiiiiiiirieiiieteeinieteitsteteiessete et esese st st sesessesesessesasasesesessesesas 917
Pepijn A. Scholten, Marinus M. van Paassen, Max Mulder

CONTROL EFFECTOR UNSATURATION MODIFICATION TO THE CASCADING
GENERALIZED INVERSE CONTROL ALLOCATION ALGORITHM ......ccccooiiiiiiiiieciieciee et 935
Michael J. Acheson, Irene M. Gregory, J.V.R. Prasad

ROBUST NONLINEAR FLIGHT CONTROLLER FOR SMALL UNMANNED AIRCRAFT
VEHICLE BASED ON INCREMENTAL BACKSTEPPING ......coociiiiiiiiiitiiecie ettt 960
Ehab Safwat, Zhang Weiguo, Mohammed Kassem, Ahmed Mohsen

INTELLIGENT/AUTONOMOUS AERIAL SYSTEMS |

PARAMETERIZED TRAJECTORY PLANNING FOR DYNAMIC SOARING.......cccoeevieeiieeieeeieeeieeeee 972
Zhenda Li, Jack W. Langelaan

CHANCE-CONSTRAINED APPROACH TO OPTIMAL PATH PLANNING FOR URBAN UAS............ 996
Rachit Aggarwal, Mrinal Kumar

A CAM/AM-BASED TRAJECTORY GENERATION METHOD FOR AERIAL POWER PLANT
INSPECTION IN GPS-DENIED ENVIRONMENTS ...ttt ettt et sreeseteesreesiveeseneesesaesnneens 1008
Mousumi Rizia, Angel Ortega, Julio Reyes Mufioz, Michael McGee, Ahsan R. Choudhuri,
Angel Flores-Abad



OPTIMAL CONTROL APPROACH TO TERRAIN FOLLOWING TRAJECTORY
GENERATION ...ttt ettt ettt et e et e et e e stteetee e tbaesae e baeesaeesssaassseassseasseesseansseesssaasseesssaensseenssaenssaens 1025
Shawn S. Stephens, Joshuah Hess, Donald L. Kunz

GENERALIZED SHAPE EXPANSION-BASED MOTION PLANNING FOR UAVS IN THREE
DIMENSIONAL OBSTACLE-CLUTTERED ENVIRONMENT ......cccooiiiiiieiiieieecieeee e 1041
Vrushabh V. Zinage, Satadal Ghosh

COMPARISON OF A* AND RRT IN REAL-TIME 3D PATH PLANNING OF UAVS.......cccceoeinennnn 1058
Christian Zammit, Erik-Jan Van Kampen

MISSILE GUIDANCE AND CONTROL 1l

COMMAND SHAPING FOR A TORQUE, JERK, AND ACCELERATION LIMITED SYSTEM ........... 1083
Peter R. Olejnik, Darrell B. Ridgely

OPTIMAL POSITION AND HEADING CONTROL OF AEROSPACE VEHICLES ........ccccoceviirenene. 1105
Robert (Wes) W. Morgan

COSTATE INITIALIZATION FROM ROUGH TRAJECTORY ESTIMATES......ccoviieiieiieieeeeee 1117
Emmanuel E. Skamangas, John Lawton, Jonathan Black

NONLINEAR MODEL PREDICTIVE CONTROL BASED MISSILE GUIDANCE FOR
TARGET INTERCEPTION ..ottt sttt sttt st sttt sttt st be e ee 1134
Diganta Bhattacharjee, Animesh Chakravarthy, Kamesh Subbarao

ADVANCES IN ADAPTIVE CONTROL FOR AEROSPACE SYSTEMS 111 (INVITED)

DISTRIBUTED STABILIZATION OF INTERCONNECTED LINEAR MULTIAGENT
SYSTEMS WITH ADAPTIVE DECOUPLING UNDER COOPERATIVE FINITE EXCITATION.......... 1153
Vahid Rezaei, Margareta Stefanovic

MODELING AND CONTROL OF UNCERTAIN HYBRID STRUCTURE FLEXIBLE,

MORPHING WINGS WITH STABILITY AND PERFORMANCE GUARANTEES .......ccccoovieviieirenee. 1169
Alok N. Menon, Animesh Chakravarthy, Benjamin C. Gruenwald, Tansel Yucelen, James E.
Steck

DYNAMIC STABILITY AND ADAPTIVE CONTROL OF NETWORKED EVOLVING
FORMATIONS WITH WEAK NONLINEARITIES ......coceietiirieirienieinierieteiesteeeeie ettt seenesnene 1183
Vinod Gehlot, Mark J. Balas, Saptarshi Bandyopadhyay

OUTPUT FEEDBACK MODEL REFERENCE ADAPTIVE CONTROL IN THE PRESENCE OF
ACTUATOR DYNAMICS .....coouiietiiiietiiieteet ettt ettt ssetese s st sesessesesassesesessesesassesesassesesassssesessesesesnas 1202
Stefan Ristevski, Kadriye Merve Dogan, Tansel Yucelen, Jonathan A. Muse

EXPERIMENTAL RESULTS OF A MODEL REFERENCE ADAPTIVE CONTROL

APPROACH ON AN INTERCONNECTED UNCERTAIN DYNAMICAL SYSTEM......ccccccovvevvvveirennen. 1212
Kemberly Cespedes, Kadriye Merve Dogan, Emre Yildirim, Tansel Yucelen, Benjamin C.
Gruenwald, Animesh Chakravarthy



AIRCRAFT CONTROL DURING LANDING AND TRANSITION PHASES

ADAPTIVE CONTROL FOR ATTITUDE MATCH STATION-KEEPING AND LANDING OF
A FIXED-WING UAV ONTO A MANEUVERING PLATFORM ...t
Jintasit Pravitra, Eric N. Johnson

TESTING AND EVALUATION OF A VISION-AUGMENTED NAVIGATION SYSTEM FOR
AUTOMATIC LANDINGS OF GENERAL AVIATION AIRCRAFT ....ccoecoviriiiiniiriricieineiereneecenieieeas
Christoph Krammer, Chinmaya Mishra, Florian Holzapfel

DESIGN AND EVALUATION OF VERTICAL SITUATION DISPLAY REFLECTING
CONFIGURATION CHANGES ..ottt ettt e e e e e et e e et e e e et e e seeaaeeeseaaeeseaaeeeseinns
Alexander van Geel, Clark Borst, Marinus M. van Paassen, Max Mulder

FLIGHT SIMULATOR INVESTIGATION OF CONTINUOUSLY MOVING HIGHLIFT
DEVICES DURING LANDING APPROACHES ..ottt
Pia Eichhorn, Robert Luckner

COMPARATIVE STUDY OF SENSOR COMBINATIONS FOR AUTONOMOUS LANDING
OF FIXED-WING UNMANNED AIRCRAFT ..ottt ettt ettt eeite st eseveesvaessaeessvaessaeesssaennnaens
Jun X. Koh, Aditya A. Paranjape

DISTURBANCE OBSERVER-BASED PITCH AUTOPILOT FOR MORPHING UAV DURING
TRANSITION PHASE ...ttt ettt ese bt seses e b et ese s eseseesesese s esasessesaneesesaneeses
Seungyun Jung, Jihoon Lee, Seong-hun Kim, Hanna Lee, Youdan Kim

INTELLIGENT/AUTONOMOUS AERIAL SYSTEMS 11

MODIFIED NONLINEAR TRAVELING SALESMAN PROBLEM WITH DELIVERY TIME
WINDOWS AND ITEM CONSTRAINTS. ... .ottt ettt ettt ertee et e teesteesteeeaeessaeestaessneenseessnaenneas
Shawn S. Stephens, Ramana V. Grandhi, Donald L. Kunz

A MULTI-ARMED BANDIT APPROACH TO ATMOSPHERICALLY-AWARE ALTITUDE
OPTIMIZATION ...ttt ettt sttt st b et b e st b e st e e e bt s b e e e st et et eseebe st ebeebeneesesteneenenee
John J. Bird, Jack W. Langelaan

PROACTIVE DATA-DRIVEN UAV STATE ESTIMATION VIA ONLINE END-TO-END
LEARNING . .....ettetettrietetriete ettt ettt sttt b ettt h ettt b et b ket e bt etk et bese st et e et ebenenneee
Huixin Zhan, Yongcan Cao, Manuel Cortez, Anthony Harris

DRONE INSPECTION FLIGHT PATH GENERATION FROM 3D CAD MODELS: POWER
PLANT BOILER CASE STUDY ....utiiiiiiiiteeiteeieesiee et eteesteesteesteestaessseasssessssaesssesssssesssessnssesssessnssensens
Angel Ortega, Julio Reyes Mufioz, Michael McGee, Ahsan R. Choudhuri, Angel Flores-Abad

GUIDANCE USING MULTIPLE SEQUENTIAL LINE-OF-SIGHT INFORMATION .......c..ccocevvevrennn.
Shalini Suresh, Ashwini Ratnoo

ON OBSTACLE AVOIDANCE CHARACTERISTICS OF PROPORTIONAL NAVIGATION
GUIDANC E ...ttt ettt ettt ettt et e et e e taeeteeetbe e saa e bseessee e sbeeseeesssaesseessseansseesssaansseesssaensseensseenssanns
Farhad Nawaz Savvas Sadiq Ali, Pranav Tekade, Ashwini Ratnoo



NAVIGATION, ESTIMATION, SENSING, AND TRACKING |

BEIDOU SIDE-LOBE SIGNAL PERFORMANCE ANALYSIS AND ITS POTENTIAL
APPLICATIONS FOR HIGH ORBITAL MISSIONS .......ccoiiiirieiiirietetsiete ettt saeseeas 1425
Kui Lin, Xinggun Zhan, Jihong Huang, Rong Yang

VOLUME 3

BEPICOLOMBO GRAVITY AND ROTATION EXPERIMENT IN A PSEUDO DRAG-FREE
SYSTEM ..ottt ettt b et tese bt se s e b s e e s et e st et e b ese e s et ase s ebeseeseses e s s ese s ebese s ebese s esese s esesen 1437
Paolo Cappuccio, Andrea Di Ruscio, Luciano less, Mirco J. Mariani

A HIGHER DIMENSIONAL TENSOR DECOMPOSITION FRAMEWORK FOR DATA
ASSOCIATION IN LEO TRACKING ....cvtiitiitiieierieiei sttt ettt sttt sttt stese st ettt ssesestesaenesnens 1449
Sriram Krishnaswamy, Mrinal Kumar

SPACECRAFT ATTITUDE DETERMINATION USING TERRESTRIAL ILLUMINATION
MATCHING ...ttt ettt sttt b ekttt b et et a bt s b ekt b bbb e s s esesesneneneas 1467
Liberty M. Shockley, Robert Bettinger

SPACE OBJECT ATTITUDE DETERMINATION FROM MULTISPECTRAL LIGHT CURVES. .......... 1484
Andrew D. Dianetti, John L. Crassidis

NAVIGATION FOR A SPACECRAFT BY USING THE MODIFIED ESTIMATOR.........cccovvvveeieeeennne.. 1507
Tsutomu Ichikawa

SPACECRAFT AND LAUNCH GUIDANCE, NAVIGATION, AND CONTROL |

SLIDING MODE CONTROL TOOLBOX FOR AEROSPACE APPLICATIONS: RELATIVE
DEGREE APPROACH ...t ssessssnesmsmnsnenssmnmnmnnnmnnnnnn 1516
Sai Susheel Praneeth Kode, Yuri Shtessel

CONTROL MOMENTUM GYROSCOPE STEERING LAW FOR BOX-90 ARRAY WITH
PERFORMANCE GUARANTEES ...ttt ettt ettt ettt ettt e e e sate st esaeeeaesaeseaesatesaeeeneennean 1541
David S. Elliott, Mason A. Peck, Issa Nesnas

SEEKER CUBESAT CONTROL SYSTEM ... e e e e e e e e e e eeeeeeeeeeeeeseneneeeaenanens 1569
Elisabeth A. Gambone

ROBUST CONTROL OF A CONVENTIONAL AEROELASTIC LAUNCH VEHICLE...........cccccccceeuee. 1576
Erwin Mooij

PASSIFICATION-BASED ADAPTIVE CONTROL OF SPACECRAFT WITH ELASTIC
APPENDAGES ..otttk b et skttt b ekt b etk et b et 1601
Keum W. Lee, Sahjendra N. Singh

NONLINEAR OPTIMAL APPROACH TO MAGNETIC SPACECRAFT ATTITUDE
CONTROL ... e ettt e e et e e e e e e e e e e e et e e s et e e eeeaaeeeseaaeeeesreeessaaseeeseseessaraeeeeaanns 1617
Esmaeil Sharifi, Chris J. Damaren



ADVANCES IN ADAPTIVE CONTROL FOR AEROSPACE SYSTEMS IV (INVITED)

DESIGN AND FLIGHT EVALUATION OF DEEP MODEL REFERENCE ADAPTIVE
CONTROLLER.......ceuttittiieieteteie ettt ettt s sttt et s e s e st s e et e st s e s ee e e s et e a e e s et es e e s et et aaeseneeseseneaeeseneeeees 1630
Girish Joshi, Jasvir Virdi, Girish Chowdhary

LIMITED AUTHORITY ADAPTIVE CONTROL ARCHITECTURES WITH DYNAMIC
INVERSION OR EXPLICIT MODEL FOLLOWING..........ccceetitiietieieieiisiesieitsteieneeieeeee et eeee st seese e eene s 1647
Jeffrey A. Lewis, Eric N. Johnson

QUANTIFICATION OF TOLERABLE PARAMETRIC AND DYNAMIC UNCERTAINTY FOR
ROBUST MRAC SYSTEMS...c.oiteitittieitetetei ettt sttt ettt sttt ettt tese et st st et ntesestesaeneetens 1668
Mario Luca Fravolini, Nicholas Cartocci, Kadriye Merve Dogan, Tansel Yucelen

RESILIENT SPACECRAFT FORMATION CONTROL UNDER MALFUNCTIONING
COMMUNICATION ..ottt ettt ettt stttk et b et s st et be st sa et et na bt ssebe st s enenennene 1683
Sean Phillips, Christopher D. Petersen, Rafael Fierro

SET-THEORETIC MODEL REFERENCE ADAPTIVE CONTROL FOR PERFORMANCE

GUARANTEES IN HUMAN-IN-THE-LOOP SYSTEMS; A PILOT STUDY .....ceeecieiiieeiieiiieeieeeveeeiene 1696
Ahmet T. Koru, Ehsan Arabi, Kadriye Merve Dogan, Tansel Yucelen, Rifat Sipahi, Yildiray
Yildiz

ROBUSTNESS OF ADAPTIVE CONTROL AUGMENTATION OF LINEAR INFINITE

DIMENSIONAL SYSTEMS USING THE KATO GAP METRIC.......ccocoviiiiniiinenieirerieeereesereeine 1708
Mark J. Balas, Jerg Jaisle, Florian Holzapfel

NAVIGATION, ESTIMATION, SENSING, AND TRACKING 11

INFORMATIVE PLANNING OF MOBILE SENSOR NETWORKS IN GPS-DENIED
ENVIRONMENTS ...ttt sttt ettt ettt h et e bt et s ht e e bt e bt et e ea bt eebesbaesbeenbee bt enbeemeesanene 1717
Youngjae Min, Soon Seo Park, Han-Lim Choi

UNREALNAVIGATION: SIMULATION SOFTWARE FOR TESTING SLAM IN VIRTUAL

L3 2N ] 1 D SRR UURS 1732
Anne M. Bettens, Benjamin Morrell, Mauricio Coen, Neil McHenry, Xiaofeng Wu, Peter
Gibbens, Gregory Chamitoff

VISION-BASED NAVIGATION USING GAUSSIAN MIXTURE MODEL OF TERRAIN
FEATURES . ...ttt ettt ettt ettt sttt ekt s et e s e st et e e e st et e s ese et e s ene et et ent et esseneesenseseetessenentens 1749
Kyungwoo Hong, Sungjoong Kim, Hyochoong Bang

A HYBRID APPROACH TO DETECTION AND TRACKING OF UNMANNED AERIAL

VEHICLES ...ttt ettt e et e e e e bt e et e s bt e ss b aesabeeaabeesaseeeaseeanseeanseesnsaeenseesrsaeenseesnsseenseeanssennsens 1758
Nicola Espsoito, Umberto Fontana, Giampiero D'autilia, Lorenzo Bianchi, Michael Alibani,
Lorenzo Pollini

NAVIGATION BASED PATH PLANNING BY OPTIMAL CONTROL THEORY ....ccocveevviieeeieeeene. 1768
Sean M. Nolan, Michael J. Grant, Adam Rutkowski



SPACECRAFT AND LAUNCH GUIDANCE, NAVIGATION, AND CONTROL 11

AUTONOMOUS OPTICAL NAVIGATION FOR RESIDENT SPACE OBJECT
EXPLORATION ... et e e e e e e e e e e e e e e e e eeeeeee s 1793
Aneesh Heintz, Mason A. Peck

GENERATING EXPLORATION MISSION-3 TRAJECTORIES TO A 9:2 NRHO USING
MACHINE LEARNING ....cooiiiiii 1803
Esteban Guzman

SAFELY PLANETARY LANDING GUIDANCE CLOSEST TO HAZARD AREA
CONSIDERING NAVIGATION ERROR USING CONVEX OPTIMIZATION ......ccccectvemninieienieeenenn 1826
Hisaaki Arai, Takeshi Tsuchiya, Shinichiro Sakai

ITERATIVELY FEASIBLE OPTIMAL SPACECRAFT GUIDANCE WITH NON-CONVEX
PATH CONSTRAINTS USING CONVEX OPTIMIZATION ......ooooiiiiiiiiieeeee e 1843
Gaurav Misra, Xiaoli Bai

REAL TIME POWERED DESCENT GUIDANCE ALGORITHM FOR MARS PINPOINT
LANDING WITH INEQUALITY CONSTRAINTS ......ooiiiieeteeee ettt ettt evee e e eane e 1861
Shriram Swaminathan, Rajeev U.P, Debasish Ghose

MULTI-USER SYSTEM FOR EARTH SENSING ATTITUDE ESTIMATION ANALYSIS
USING SPECTRAL DECOMPOSITION .....ooiiiiiiiiiieieeee ettt ettt et st eaeeeassaestesasesasesasesaeenneas 1882
Mark S. Whorton, John L. Crassidis

AIRCRAFT TRAFFIC MANAGEMENT

DERIVING ESTIMATED TIME OF ARRIVAL ACCURACY REQUIREMENTS FOR TIME-
BASED TRAFFIC MANAGEMENT ..ottt sttt sttt ae e s 1897
Lesley A. Weitz, Brock Lascara, Roland M. Sgorcea

AIRCRAFT REROUTING UNDER RISK TOLERANCE DURING SPACE LAUNCHES.............ccccc... 1911
Oliver Bojorquez, Nathan Dolan, Jun Chen

BI-LEVEL CROSS ENTROPY METHOD AND OPTIMAL CONTROL FOR AIR TRAFFIC

SEQUENCING AND TRAJECTORY OPTIMIZATION ......ccooiiiiiiieiieeiieeieeeieeeieeeieeeveesveesveesneesveesnns 1925
Benedikt Griiter, Johannes Diepolder, Matthias Bittner, Florian Holzapfel, Joseph Z. Ben-
Asher

NAVIGATION, ESTIMATION, SENSING, AND TRACKING Il

ASTROMETRY AND TIME-RESOLVED PHOTOMETRY FROM STREAKS USING
CALIBRATED ULTRA-WIDE FIELD OF VIEW CAMERAS ........coooiiitieieecieeete ettt sive e 1939
Sam Wishnek, Marcus Holzinger

IDENTIFICATION OF THE FULL INERTIAL PARAMETERS OF A NON-COOPERATIVE
TARGET WITH EDDY CURRENT DETUMBLING ......cccccconitiiimeiiinieiiineieenieieenrereeneeteesreneeneenesennene 1955
Chengzhi Zhao, Qingliang Meng, Jianxun Liang, Hongxin Ji

PULSARS AS ACCELEROMETERS IN SPACE-TOWARDS SOLVING THE “LOST IN
SPACE” PROBLEM ......coiiiiiiiiiiiite ettt e it s vt esveesteeeteessbeessaeessbaesssaesssaeansaesssesassessssesssseessseeasennnns 1967
Joel Runnels, Demoz Gebre-egziabher



COMPOSITE MAGNITUDE: A TOOL FOR CREATING BETTER STAR TRACKER
CATALOGS. ...ttt ettt ettt ettt et et et et et e s s et e s et e st et e s ses e s et eas et etess et esess et esess et et sasssesnesenns
Shaghayegh Khodabakhshian, John Enright, Laila Kazemi, Andrei Khramtsov

RELATIVE INERTIAL NAVIGATION EMPLOYING A COMMON FRAME ERROR
DEFINITION ..ot
Matthew P. Whittaker, John L. Crassidis

SPACE ROBOTIC SYSTEMS |

RAPID ORBITAL MOTION EMULATOR (ROME): KINEMATICS ......cccvitriiirineinienieineneesieseieeiene
Ahmed E. Seleit, Ryan Ketzner, Hunter Quebedeaux, Tarek A. Elgohary

POSE TRACKING CONTROL FOR SPACECRAFT PROXIMITY OPERATIONS USING THE
UDWADIA-KALABA FRAMEWORK ......oootttittiiiiitittiit ettt eeteeeteaaaatetaaeaaaaaasassaaaasasasssasssssssasssssasssssasssssanarans
Abin Alex Pothen, Steve Ulrich

IMMERSION AND INVARIANCE ADAPTIVE CONTROL FOR PROXIMITY OPERATIONS
UNDER UNCERTAINTIES AND MODELING ERRORS ..ottt
Jeffrey G. Hough, Steve Ulrich

ON DEEP REINFORCEMENT LEARNING FOR SPACECRAFT GUIDANCE ........coovvoiieeeieeeeeeeeeeen,
Kirk Hovell, Steve Ulrich

REALISTIC GUIDANCE PERFORMANCES DURING LUNAR RENDEZVOUS WITH THE
THIRD BODY PERTURBATION ..ottt
Giordana Bucchioni, Massimo Casasco, Mario Innocenti

VOLUME 4

TANGENT CAPTURE OF AN UNCONTROLLED TARGET SATELLITE BY SPACE ROBOT:
SIMULATION STUDIES........cciititeiieietiieteieieietestetetestesesessssesesessesesessesasessesessssesessssesassssesassssesesssseseseseseses
Karol Seweryn, Fatina L. Basmadji, Tomasz Rybus

SPACECRAFT AND LAUNCH GUIDANCE, NAVIGATION, AND CONTROL 1l

MODULAR DERIVATION OF THE EQUATIONS OF MOTION OF A FLEXIBLE LAUNCH
VEHICLE WITH PROPELLANT SLOSH. ...t eseesseeesaeseesesesennnennennnnnne
Charles Cossette, James R. Forbes, David Saussie

ATTITUDE TRACKING OF MULTIPLE SPACECRAFT ON SO(3) WITH ATTITUDE
CONSTRAINTS .ttt sttt st b e st b e st et e bt st et bt st et e bt st et e st et et ebe et et ebesbe e enesbeneenenee
Ti Chen, Jinjun Shan

ANGLES-ONLY STATE ESTIMATION OF ORBITAL DEBRIS FOR DIRECT CAPTURE
MECHANISMS ol
Daniel P. Doscher

SLOSH OBSERVER DESIGN FOR AEROELASTIC LAUNCH VEHICLES .......cccccoviveiiireeeene
Erwin Mooij

MULTI-USER SYSTEM FOR EARTH SENSING SPACECRAFT ATTITUDE CALIBRATION
USING INTERNATIONAL SPACE STATION ATTITUDE INFORMATION ......ovveeeieeeeeeeeeeeeae
John L. Crassidis, Mark S. Whorton



ADVANCES IN ADAPTIVE CONTROL FOR AEROSPACE SYSTEMS V (INVITED)

ADAPTIVE CONTROL FOR A GUIDED PROJECTILE USING AN EXPANDED REFERENCE
Benjamin C. Gruenwald, Joshua Bryson

APPROXIMATE OPTIMAL ORBIT TRANSFER OF NON-COOPERATIVE DEBRIS ..., 2251
Max L. Greene, Camilo Riano-Rios, Riccardo Bevilacqua, Norman G. Fitz-Coy, Warren
Dixon

ADAPTIVE CONSENSUS CONTROL OF RIGID BODY ATTITUDE MOTION BASED ON

ROTATION MATRICES ... oo ettt e e e e e e et ee e e e e e e e e e e e e e e e eaaaeaeeeeeeaanaans 2264
Ahmet T. Koru, Mohammad Maadani, Selahattin Burak Sarsilmaz, Eric N. Johnson, Eric A.
Butcher, Tansel Yucelen

AIRCRAFT ENERGY MANAGEMENT AND CONTROL

FLIGHT ENDURANCE ENHANCEMENT VIA THERMAL MANAGEMENT SYSTEM
CONTROL SUBJECT TO MULTIPLE LIMITATIONS .....c.ccooiiiiiniiiinieiieneicinierecnretceneereeesrereeneeneeennene 2271
David Sigthorsson, Michael W. Oppenheimer, David B. Doman

OPTIMAL FORCE AND ENERGY MANAGEMENT OF DYNAMIC SOARING IN
DIFFERENT REFERENCE FRAMES ... ssssssssssassensannnnne 2295
Gottfried P. Sachs

ONLINE RENDEZVOUS GUIDANCE FOR HELICOPTER USING STATE DEPENDENT
RICCATI EQUATION ..ottt sttt ettt sttt sttt ettt se st et ese et et e st et e e st stenaeseenens 2311
Omkar Halbe, Manfred Hajek

ROBUST HELICOPTER SLIDING MODE CONTROL FOR ENHANCED HANDLING AND
TRAJECTORY FOLLOWING ......cootiitittiieitett ettt ettt sttt ettt ettt e e e sbeesbeebeeaeesaeeeae 2326
Omkar Halbe, Manfred Hajek

NONLINEAR MODEL PREDICTIVE REAL-TIME CONTROL OF AIRCRAFT IN COLLISION

AVOIDANCE ..ottt b ettt b et s et et s et e e e st st e e e st et e st ese et e et ese et e st e st et enteseetesneneetens 2351
Yuji Shimizu

HELICOPTER AND MULTIROTOR VEHICLE CONTROL

EXPLICIT REFERENCE GOVERNOR FOR CONSTRAINED MANEUVER AND SHAPE
CONTROL OF A SEVEN-STATE MULTIBODY AIRCRAFT .....ocoouiiiieiiiiiiiiiiinrsieieeeeeieeeseseseneeas 2362
lan O'Rourke, llya Kolmanovsky, Emanuele Garone, Anouck Girard

DEVELOPMENT AND SIMULATION OF DAMAGE TOLERANT CONTROL LAWS FOR A
COMPOUND HELICOPTER ......ccctteiteieectit ettt ettt eeite et eateestaeesaaeestaeessseesssaessseesssaansseesssaensseessseesssanns 2377
Marit E. Knapp, Christina M. Ivler, Joseph F. Horn, Eric N. Johnson, Derek Bridges, Mark
Lopez, Mark B. Tischler, Joseph Wagster, Kenneth Cheung

CONTROL OF LARGE MULTICOPTERS WITH RATE-LIMITED ELECTRIC MOTORS......ccccovee..... 2413
Marc Welsch, Walter Fichter

ACTIVE BATTERY CHARGE DRIFT STABILIZATION FOR REDUNDANT MULTIROTORS.......... 2428
Johannes Stephan, Walter Fichter



ROBUST H-INFINITY CONTROL FOR A BI-ROTOR SYSTEM .....c.ccooeirinieiiinieiinieicinieieeneieesieaenens 2447
Ragi Hassan, Abdallah Hossam, Ayman El-Badawy

SYSTEM IDENTIFICATION AND MODEL-BASED FLIGHT CONTROL SYSTEM DESIGN
FOR AN AGILE MANEUVERING QUADROTOR PLATFORM........ccoooiiiiiriiieiieieieeeeeee e 2465
Burak Yuksek, Emre Saldiran, Aykut Cetin, Ramazan Yeniceri, Gokhan Inalhan

NAVIGATION, ESTIMATION, SENSING, AND TRACKING 1V

OUTPUT FEEDBACK CONTROL FOR LIFT MAXIMIZATION OF A PITCHING AIRFOIL ............... 2490
Justin Lidard, Debdipta Goswami, David Snyder, Girguis Sedky, Anya R. Jones, Derek A.
Paley

AUTONOMOUS NAVIGATION USING NOVEL SOURCES AT JUPITER ......cccccoveirineinniciineienene 2503

Kalani R. Danas Rivera, Mason A. Peck

DEEP LEARNING CRATER DETECTION FOR LUNAR TERRAIN RELATIVE
NAVIGATION . ..ottt e e e et e e e et e e e et e e s et e e e e eeeseeaaeeeseaateesateeeesanaeeeseaaeas 2517
Lena Downes, Ted J. Steiner, Jonathan P. How

MULTI-AGENT AUTONOMOUS OPERATIONS IN URBAN AIR MOBILITY WITH
COMMUNICATION CONSTRAINTS ..ottt sttt ettt sttt bese st bese e 2529
Xuxi Yang, Lisen Deng, Jia Liu, Peng Wei, Husheng Li

DISTRIBUTED AND COOPERATIVE SYSTEMS

MASS AND CENTER OF MASS LOCATION ESTIMATION FOR A MULTI-LIFT SLUNG

Junyi Geng, Jack W. Langelaan

MULTI-UAV DISTRIBUTED CONTROL FOR LOAD TRANSPORTATION IN PRECISION
AGRICULTURE ..ottt ettt ettt bbb b sttt et bbb b esesesenenes 2559
Aditya Hegde, Debasish Ghose

A TRAPPING PURSUIT STRATEGY FOR CAPTURING A HIGH SPEED EVADER.............cccccueunee.. 2584
Tulasi Ram Vechalapu

PERFORMANCE ANALYSIS OF A TEAM OF HIGHLY CAPABLE INDIVIDUAL
UNMANNED AERIAL SYSTEMS ...ttt sttt sttt sttt sttt ettt ss st etesaeneenens 2604
Rajnish Bhusal, Baris Taner, Kamesh Subbarao

INTELLIGENT/AUTONOMOUS AERIAL SYSTEMS 111

ROBUST CONTROL STRATEGY FOR QUADCOPTERS USING SLIDING MODE CONTROL
AND MODEL PREDICTIVE CONTROL .....cc.ooiiiiiiitiitettetetestteteee ettt st 2618
Diganta Bhattacharjee, Kamesh Subbarao

LONGITUDINAL CONTROL OF TRANSITION TO POWERED FLIGHT FOR A
PARACHUTE-DROPPED MULTIROTOR.......cooctiiieiiriiieiirierieteieseeetete ettt sttt st s enens 2636
Tomas Opazo, Jack W. Langelaan

MODELING AND CONTROL OF A FLAPPING WING HAWKMOTH MICRO AIR VEHICLE
USING GENERALIZED MIXED SENSITIVITY HIERARCHICAL DESIGN APPROACH.................... 2654
Armando A. Rodriguez, Karan Puttannaiah, Kaustav Mondal, Shiba Biswal, Brent Wallace



TRAJECTORY TRACKING CONTROL OF HIGHLY MANEUVERABLE FIXED-WING
UNMANNED AERIAL VEHICLES ......cootiitiieieeteeeteette ettt et e ettt e st s eaaeeteessaeensaeessaeensaeensaennsens 2676
Juan Carlos Hernandez Ramirez, Meyer Nahon

TOWARDS A UNIFIED MODEL-FREE CONTROL ARCHITECTURE FOR TAILSITTER

MICRO AIR VEHICLES: FLIGHT SIMULATION ANALYSIS AND EXPERIMENTAL

FLIGHTS ..ottt ettt ettt et e et e et e e tt e e bt e eaae e baeensae e sbeensseessbeesseeassaansseenssaensseensseensnanns 2703
Jacson M. Olszanecki Barth, Jean-Philippe Condomines, Murat Bronz, Gautier Hattenberger,
Jean-Marc Moschetta, Cédric Join, Michel Fliess

UNMANNED AIRCRAFT SYSTEMS CONFLICT RESOLUTION USING RETURN-TO-
COURSE MANEUVER ...ttt ettt ettt ette et e e tve s aeesaaeessbaessaeessseessseesssaassseesssaensseesssaenssaens 2725
Saumik K. Dey, Ashwini Ratnoo

SPACE ROBOTIC SYSTEMS I

ROBUST CONTROL FOR ACTIVE DEBRIS REMOVAL OF A LARGE FLEXIBLE SPACE
STRUCTURE ......c.ootiiiiiirietininieittntete ettt ettt ettt b et skttt be et ene s e eneaen 2758
Sunayna Singh, Erwin Mooij

LYAPUNOV VECTOR FIELDS FOR THRUST-LIMITED SPACECRAFT DOCKING WITH
AN ELLIPTICALLY-ORBITING UNCOOPERATIVE TUMBLING TARGET .......cccocoiieiiiiiieie, 2777
Jeffrey G. Hough, Steve Ulrich

COMPLIANT SPACECRAFT CAPTURE VIA A NONLINEAR DISTURBANCE OBSERVER-
BASED IMPEDANCE CONTROLLER ....cocuttitiiiiiiiieiiierietnieee ettt sttt ettt s snen 2790
Alexander D. Crain, Steve Ulrich, Angel Flores-Abad

ADAPTIVE CONTROL OF A TENDON-DRIVEN MANIPULATOR FOR THE CAPTURE OF
NON-COOPERATIVE SPACE TARGETS ...ttt ettt ettt ettt sae s 2813
Justin Kernot, Steve Ulrich

Author Index





