
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-7138-2624-8 

Intelligent Systems 

Online 
11-15 & 19-21 January 2021 

Volume 1 of 3 

Papers Presented at the AIAA SciTech Forum and Exposition 
2021 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 

AUTONOMY I - SWARMS 

LEARNING TO STEER SWARM-VS.-SWARM ENGAGEMENTS ................................................................ 1 

Laura G. Strickland, Charles E. Pippin, Matthew Gombolay 

SWARMING ARTIFICIAL INTELLIGENCE FOR NETWORKED TEAMS (SAINT) ................................. 14 

Steven J. Rasmussen, Satyanarayana G. Manyam, David Casbeer 

AUTONOMY II - MULTI-AGENT SYSTEMS 

DISTRIBUTED QUADROTOR UAV TRACKING USING A TEAM OF UNMANNED 

GROUND VEHICLES ....................................................................................................................................... 26 

Oyindamola Omotuyi, Sameer Pokhrel, Rajnikant Sharma 

RISK-AWARE MULTI-AGENT PATH PLANNING FOR TARGET DETECTION: A MULTI-

AGENT REINFORCEMENT LEARNING APPROACH ................................................................................. 47 

Johnathan Votion, Tao Feng, Yongcan Cao 

HIERARCHICAL GNC FOR HIGH CARDINALITY RANDOM FINITE SET BASED TEAMS 

WITH AUTONOMOUS MISSION PLANNING .............................................................................................. 62 

Ryan Thomas, Vincent Hill, Jordan Larson 

LEARNING, REASONING, AND DATA-DRIVEN SYSTEMS I 

OBSTACLE AVOIDANCE USING A MONOCULAR CAMERA ................................................................. 73 

Kyle Hatch, John M. Mern, Mykel J. Kochenderfer 

AN APPROACH TO HUMAN-ROBOT COLLABORATIVE DRILLING AND FASTENING IN 

AEROSPACE FINAL ASSEMBLY .................................................................................................................. 87 

Michael Johnson, Ruisen Liu, Nakul Gopalan, Matthew Gombolay 

APPLICATION OF A HYBRID BETWEEN RESIDUAL RNN AND REGRESSION METHODS 

IN PREDICTING BATTERY STATE OF HEALTH IN AUTONOMOUS AIRCRAFTS ............................ 101 

Jia Zhang, Rajdeep Ghosh, Chetan S. Kulkarni 

ONLINE RESIDENT SPACE-OBJECT SHAPE MODELING THROUGH IMPLICIT SCENE 

UNDERSTANDING ........................................................................................................................................ 116 

Aneesh Heintz, Mason A. Peck, Fangchen Sun, Ian Mackey, Priyanka Dillip, Srikar Yallala 

ADVANCES IN FEEDBACK CONTROL ARCHITECTURES FOR AUTONOMOUS 
SYSTEMS I 

AUTONOMOUS MAV LANDING ON A MOVING PLATFORM WITH ESTIMATION OF 

UNKNOWN TURBULENT WIND CONDITIONS ....................................................................................... 128 

Aleix Paris, Andrea Tagliabue, Jonathan P. How 



AUTONOMOUS AUTOROTATION OF A MULTIROTOR VEHICLE USING OUTPUT 

FEEDBACK MODEL PREDICTIVE CONTROL WITH ONLINE LEARNING ......................................... 143 

Elias Wilson, Richard J. Prazenica 

FLOW PARAMETER ESTIMATION BASED ON ON-BOARD MEASUREMENTS OF AIR 

VEHICLE TRAVERSING TURBULENT FLOWS ........................................................................................ 160 

Hengye Yang, Dongheng Jing, Vahid Tarokh, Gregory Bewley, Silvia Ferrari 

AIRBORNE SENSING FOR SHIP AIR WAKE SURVEYS WITH A TETHERED 

AUTONOMOUS UAV .................................................................................................................................... 170 

Andrew J. Torgesen, Jonathan P. How, Benjamin Cameron 

AUTONOMY III - AUTONOMOUS FLIGHT 

ONLINE REINFORCEMENT LEARNING FOR FIXED-WING AIRCRAFT LONGITUDINAL 

CONTROL ....................................................................................................................................................... 187 

Jun H. Lee, Erik-Jan Van Kampen 

AUTONOMY VOICE ASSISTANT FOR NPAS (NASA PLATFORM FOR AUTONOMOUS 

SYSTEMS) ....................................................................................................................................................... 207 

Lucian Murdock, Fernando Figueroa, Lauren W. Underwood 

PROGNOSTICS BASED DECISION MAKING FOR SAFE AND OPTIMAL UAV 

OPERATIONS ................................................................................................................................................. 221 

Timothy  Darrah, Marcos Quiñones-Grueiro, Gautam Biswas, Chetan S. Kulkarni 

ANALYSER: AUTONOMOUS UNMANNED AERIAL SYSTEM FOR SEARCH AND 

RESCUE ........................................................................................................................................................... 231 

Akshath Singhal, Suvi Varshney, Shreya Srivastava, Raghava Ns 

LEARNING, REASONING, AND DATA-DRIVEN SYSTEMS II 

APPLICATION OF BIO-INSPIRED SENSING, PERCEPTION AND CONTROL 

TECHNOLOGY TO AUTONOMOUS UAV MISSIONS .............................................................................. 242 

Joseph A. Jackson, David D. Diel, Jovan D. Boskovic, Stephen Pratt, Daniel Charbonneau 

REAL-TIME HUMAN DETECTION WITH INTEGRATION OF VISUAL AND THERMAL 

DATA FROM HIGH ALTITUDE SUAS ........................................................................................................ 272 

Christopher R. Hayner, Echo Liu, Neil Gupta, Timothy Zhou, Parker Mayhew, Juris Vagners 

IMMUNITY-BASED CONSENSUS ALGORITHM FOR INCREASED RESILIENCE IN 

MULTIAGENT MISSIONS ............................................................................................................................ 297 

Diana F., Hever Moncayo 

LEARNING-BASED PARAMETER OPTIMIZATION TO SUPPORT DYNAMIC AIRCRAFT 

HAZARD AREA GENERATION FOR SPACE OPERATIONS ................................................................... 309 

Nathan Dolan, Jun Chen, James C. Jones, Tom Reynolds 

AUTONOMY IV - AUTONOMOUS FLIGHT 

A SOLUTION FOR THE CHALLENGES PRESENTED BY THE 2020 AUVSI SUAS 

COMPETITION ............................................................................................................................................... 327 

Nicholas S. Degroote, Evan Barnes, Jared Burton, Matthew Terry, Justin N. Ouwerkerk, 

Kelly Cohen 



PROGRESS TOWARD AN ARCHITECTURE FOR FIELD RESEARCH WITH 

AUTONOMOUS FIXED-WING AIRCRAFT ................................................................................................ 347 

John J. Bird, Eric W. Frew 

MONOCULAR RANGING FOR SMALL UNMANNED AERIAL SYSTEMS IN THE FAR-

FIELD ............................................................................................................................................................... 359 

Chester Dolph, Cyrus Minwalla, Louis J. Glaab, B. D. Allen, Khan Iftekharuddin 

ASTM F3269 - AN INDUSTRY STANDARD ON RUN TIME ASSURANCE FOR AIRCRAFT 

SYSTEMS ........................................................................................................................................................ 373 

Pranav Nagarajan, Suresh K. Kannan, Christoph Torens, Mike E. Vukas, George F. Wilber 

LEARNING, REASONING, AND DATA-DRIVEN SYSTEMS III 

AN EXPERT DATA-DRIVEN AIR COMBAT MANEUVER MODEL LEARNING APPROACH ............ 385 

Su-Jeong Park, Soon-Seo Park, Han-Lim Choi, Kyeong-Soo An, Young-Gon Kim 

USE OF MACHINE LEARNING TO CREATE A DATABASE OF WIRES FOR HELICOPTER 

WIRE STRIKE PREVENTION ....................................................................................................................... 397 

Caleb M. Harris, Gabriel Achour, Alexia P. Payan, Dimitri N. Mavris 

VISUAL AND INSTRUMENT HELICOPTER APPROACH STABILITY ANALYSIS USING 

DATA FUSION AND DATA ANALYTICS .................................................................................................. 413 

Joseph N. Robinson, Alexia P. Payan, Charles Johnson, Dimitri N. Mavris 

ADVANCES IN FEEDBACK CONTROL ARCHITECTURES FOR AUTONOMOUS 
SYSTEMS II 

GAIN SWITCHING CONTROL LAW FOR DYNAMIC INVERSION BASED ADAPTIVE 

CONTROL WITH UNKNOWN SIGN OF CONTROL EFFECTIVENESS .................................................. 443 

Jeffrey A. Lewis, Eric N. Johnson 

STABILITY VERIFICATION FOR UNCERTAIN MULTIAGENT SYSTEMS IN THE 

PRESENCE OF HETEROGENEOUS COUPLED AND ACTUATOR DYNAMICS ................................... 468 

Kadriye Merve Dogan, Tansel Yucelen, Jonathan A. Muse 

MEASURES AND LMIS FOR VALIDATION OF AN AIRCRAFT WITH MRAC AND 

UNCERTAIN ACTUATOR DYNAMICS ...................................................................................................... 480 

Daniel R. Wagner, Didier Henrion, Martin Hromcík 

A SAFE LEARNING MODEL REFERENCE ADAPTIVE CONTROLLER FOR UNCERTAIN 

AIRCRAFTS MODELS ................................................................................................................................... 488 

Mario Luca Fravolini, Nicholas Cartocci, Kadriye Merve Dogan, Tansel Yucelen 

ENERGY-BASED ADAPTIVE FLIGHT CONTROLLER FOR IMPROVED COORDINATED 

LONGITUDINAL CONTROL ........................................................................................................................ 504 

Metehan  Yayla, Ali T. Kutay, Aykut Kutlu 

ADVANCES IN FEEDBACK CONTROL ARCHITECTURES FOR AUTONOMOUS 
SYSTEMS III 

APPLICATION OF A DISTRIBUTED CONTROL APPROACH TO AN AERIAL SWARM 

WITH A MISBEHAVING VEHICLE ............................................................................................................. 522 

Emre Yildirim, Tansel Yucelen, Stefan Ristevski 



DYNAMIC EVENT-TRIGGERED DISTRIBUTED STABILIZATION OF PARTIALLY 

UNKNOWN INTERCONNECTED MULTIAGENT SYSTEM..................................................................... 531 

Vahid Rezaei, Margareta Stefanovic 

CYBERSECURITY FOR INTELLIGENT AEROSPACE SYSTEMS I 

AN OVERVIEW OF THE CYBER RESILIENCY LEVEL® (CRL®) FRAMEWORK FOR 

WEAPON, MISSION, AND TRAINING SYSTEMS ..................................................................................... 544 

Dawn Beyer, Gerald Ourada 

A SURVEY OF CYBER THREATS AND SECURITY CONTROLS ANALYSIS FOR URBAN 

AIR MOBILITY ENVIRONMENTS .............................................................................................................. 550 

Kenneth Freeman, Steve Garcia 

INTELLIGENT CYBER DEFENSE IN 5G AUGMENTED AVIATION CYBERSECURITY 

FRAMEWORK ................................................................................................................................................ 556 

Sam Adhikari 

INTEGRATING DEEP REINFORCED LEARNING AND ROBOTIC PROCESS ASSESSMENT 

IN BLOCKCHAIN DIGITAL TRANSFORMATION FOR AUTONOMOUS CYBERSECURITY ............ 559 

Sam Adhikari 

LEARNING, REASONING, AND DATA-DRIVEN SYSTEMS IV 

DEVELOPING THE MODEL REDUCTION FRAMEWORK IN HIGH FRAME RATE VISUAL 

TRACKING ENVIRONMENT ....................................................................................................................... 562 

Abdul Rozak Rivai Fassah, Tigran Mkhoyan, Coen C. De Visser 

PREDICTION OF REMAINING USEFUL LIFE FOR AIRCRAFT GAS TURBINES USING 

ECHO STATE NETWORKS ........................................................................................................................... 581 

Cynthia Koopman 

ATTITUDE DYNAMICS AND CONTROL ANOMALY DETECTION USING AN 

AUTONOMOUS GROUND STATION .......................................................................................................... 603 

Yujia Huang, Philip A. Ferguson 

ADAPTIVE STATE ESTIMATION AND REAL-TIME TRACKING OF AEROELASTIC 

WINGS WITH AUGMENTED KALMAN FILTER AND KERNELIZED CORRELATION 

FILTER ............................................................................................................................................................ 617 

Tigran Mkhoyan, Coen C. De Visser, Roeland De Breuker 

AUTONOMY V - SPACECRAFT, ROBOTICS AND FLIGHT PLANNING 

MACHINE LEARNING TECHNIQUES FOR AUTONOMOUS SPACECRAFT GUIDANCE 

DURING PROXIMITY OPERATIONS .......................................................................................................... 632 

Lorenzo Federici, Boris Benedikter, Alessandro Zavoli 

SYSTEM ARCHITECTURE MODULARITY FOR FACILITATED TESTING AND 

RESILIENCY FOR HUMANOID ROBOTICS .............................................................................................. 650 

Matthew R. Verbryke, Catharine L. McGhan 



CYBERSECURITY FOR INTELLIGENT AEROSPACE SYSTEMS II 

CYBERSECURITY IN AEROSPACE SERVICES ........................................................................................ 679 

Michael T. Mohen, Virginia L. Stouffer, Peter Kostiuk, Hugo Kang 

A REVIEW ON CYBERSECURITY VULNERABILITIES FOR URBAN AIR MOBILITY ...................... 694 

Anthony C. Tang 

LEARNING, REASONING, AND DATA-DRIVEN SYSTEMS V 

MULTI-CLASS ANOMALY DETECTION IN FLIGHT DATA USING SEMI-SUPERVISED 

EXPLAINABLE DEEP LEARNING MODEL ............................................................................................... 711 

Milad Memarzadeh, Bryan Matthews, Thomas Templin 

VOLUME 2 

FLIGHT TRAJECTORY PATTERN GENERALIZATION AND ABNORMAL FLIGHT 

DETECTION WITH GENERATIVE ADVERSARIAL NETWORK ............................................................ 729 

Muhammet Aksoy, Orhan Ozdemir, Guney Guner, Baris Baspinar, Emre Koyuncu 

PREDICTING ADVERSE EVENTS AND THEIR PRECURSORS IN AVIATION USING 

MULTI-CLASS MULTIPLE-INSTANCE LEARNING ................................................................................. 740 

Marc-Henri Bleu-Laine, Tejas G. Puranik, Dimitri N. Mavris, Bryan Matthews 

AUTONOMY VI - SPACECRAFT, ROBOTICS AND FLIGHT PLANNING 

DEEP REINFORCEMENT LEARNING BASED AGGRESSIVE FLIGHT TRAJECTORY 

TRACKER ....................................................................................................................................................... 761 

Omar Shadeed, Mehmet Hasanzade, Emre Koyuncu 

LOSS OF CONTROL DETECTION FOR COMMERCIAL TRANSPORT AIRCRAFT USING 

CONDITIONAL VARIATIONAL AUTOENCODERS ................................................................................. 772 

Newton H. Campbell, Jared A. Grauer, Irene M. Gregory 

AUTONOMOUS AND ADAPTIVE SYSTEMS 

SCALABLE FASTMDP FOR PRE-DEPARTURE AIRSPACE RESERVATION AND 

STRATEGIC DE-CONFLICT ......................................................................................................................... 802 

Josh Bertram, Peng Wei, Joseph Zambreno 

OPTIMIZATION OF WAYPOINT-BASED FLIGHT-DECK INTERVAL MANAGEMENT FOR 

NEXTGEN CONCEPT OF OPERATIONS .................................................................................................... 822 

Neil Singh, Sander Abraham, Minghui Sun, Cody Fleming 

AUTOMATIC LANDING DESIGN FOR OVERWEIGHT TRANSPORT AIRCRAFT WITH 

EXPLICIT FLARE CONTROLLER AND INCREMENTAL BACKSTEPPING .......................................... 838 

José Ignacio De Alvear Cárdenas , Gertjan Looye 

MULTI-ROTOR PATH-FOLLOWING PERFORMANCE USING VECTOR FIELD GUIDANCE 

AND VELOCITY CONTROL ......................................................................................................................... 855 

Theodore Tuttle, Travis W. Moleski, Jay Wilhelm 



ADVANCES IN FEEDBACK CONTROL ARCHITECTURES FOR AUTONOMOUS 
SYSTEMS IV 

DIRECT UNCERTAINTY MINIMIZATION ADAPTIVE CONTROL FOR A GUIDED 

PROJECTILE ................................................................................................................................................... 869 

Benjamin C. Gruenwald, Joshua Bryson 

PROJECTION BASED ROBUST OUTPUT FEEDBACK DIRECT ADAPTIVE SYSTEMS ...................... 885 

Vinod P. Gehlot, Mark J. Balas 

PERFORMANCE ANALYSIS OF ADAPTIVE DYNAMIC TUBE MPC .................................................... 900 

Savva Morozov, Parker C. Lusk, Brett Lopez, Jonathan P. How 

COGNITIVE PREADAPTATION FOR RESILIENT ADAPTIVE CONTROL ............................................ 916 

Deepan Muthirayan, Pramod Khargonekar 

ENABLING AUTONOMOUS ADVANCED AIR MOBILITY I 

ENABLING ADVANCED AIR MOBILITY OPERATIONS THROUGH APPROPRIATE 

TRUST IN HUMAN-AUTONOMY TEAMING: FOUNDATIONAL RESEARCH 

APPROACHES AND APPLICATIONS ......................................................................................................... 926 

Eric T. Chancey, Michael S. Politowicz, Lisa Le Vie 

A PHYSICS-BASED SPATIAL WAKE INTERACTIONAL MODEL OF FIXED-WING 

AIRCRAFT AND ROTORCRAFT FOR URBAN AIR MOBILITY .............................................................. 935 

Nhan T. Nguyen 

DEEP LEARNING BASED NEGOTIATION STRATEGY SELECTION FOR COOPERATIVE 

CONFLICT RESOLUTION IN URBAN AIR MOBILITY ............................................................................ 964 

Aditya N. Das, Kristina Marotta, Husni Idris 

ADAPTIVE AND INTELLIGENT CONTROL SYSTEMS I 

REINFORCEMENT LEARNING BASED ONLINE ADAPTIVE FLIGHT CONTROL FOR THE 

CESSNA CITATION II(PH-LAB) AIRCRAFT .............................................................................................. 975 

Ramesh Konatala, Erik-Jan Van Kampen, Gertjan Looye 

ONLINE ACTOR-CRITIC-BASED ADAPTIVE CONTROL FOR A TAILLESS AIRCRAFT 

WITH INNOVATIVE CONTROL EFFECTORS ......................................................................................... 1002 

Kyana Shayan, Erik-Jan Van Kampen 

BIO-INSPIRED WAKE TRACKING FOR AIRCRAFT FORMATION FLIGHT BASED ON 

REINFORCEMENT LEARNING ................................................................................................................. 1031 

Ignace Ransquin, Philippe Chatelain 

ADVANCES IN FEEDBACK CONTROL ARCHITECTURES FOR AUTONOMOUS 
SYSTEMS V 

ATTITUDE CONSENSUS CONTROL OF A RIGID BODY MULTI-VEHICLE SYSTEM WITH 

HETEROGENEOUS COMMUNICATION DELAYS ................................................................................. 1046 

Mohammad Maadani, Eric A. Butcher 



DISTRIBUTED AND COOPERATIVE CONTROL FOR SWARMING MUNITIONS ............................. 1064 

Luisa D. Fairfax, Luke S. Strohm, Frank Fresconi 

EXPERIMENTAL VALIDATION OF AN EVENT-TRIGGERING APPROACH FOR 

SCHEDULING NETWORKED GUIDANCE DATA TRANSMISSIONS .................................................. 1071 

Stefan Ristevski, Tansel Yucelen, Jonathan A. Muse 

FORMAL METHODS FOR INTELLIGENT AEROSPACE SYSTEMS 

ASSURING LEARNING-ENABLED COMPONENTS IN SMALL UNMANNED AIRCRAFT 

SYSTEMS ...................................................................................................................................................... 1092 

Krishna Muvva, Justin M. Bradley, Marilyn Wolf, Taylor Johnson 

VERIFICATION OF NEURAL NETWORK COMPRESSION OF ACAS XU LOOKUP TABLES 

WITH STAR SET REACHABILITY ............................................................................................................ 1103 

Diego Manzanas Lopez, Taylor Johnson, Hoang-Dung Tran, Stanley Bak, Xin Chen, 

Kerianne L. Hobbs 

FAST AND GUARANTEED SAFE CONTROLLER SYNTHESIS FOR AERIAL VEHICLE 

MODELS ....................................................................................................................................................... 1129 

Chuchu Fan, Kristina Miller, Sayan Mitra 

A CASE STUDY IN FORMAL SPECIFICATION AND RUNTIME VERIFICATION OF A 

CUBESAT COMMUNICATIONS SYSTEM ............................................................................................... 1137 

Zachary A. Luppen, Dae Young Lee, Kristin Y. Rozier 

FALSIFICATION OF A VISION-BASED AUTOMATIC LANDING SYSTEM ....................................... 1159 

Sara Shoouri, Shayan Jalili, Jiahong Xu, Isabelle Gallagher, Yuhao Zhang, Joshua Wilhelm, 

Jean-Baptiste Jeannin, Necmiye Ozay 

ENABLING AUTONOMOUS ADVANCED AIR MOBILITY II 

EXAMINATION OF UNIFIED CONTROL INCORPORATING GENERALIZED CONTROL 

ALLOCATION .............................................................................................................................................. 1177 

Michael J. Acheson, Irene M. Gregory, Jacob Cook 

INTELLIGENT CONTINGENCY MANAGEMENT FOR URBAN AIR MOBILITY ............................... 1199 

Irene M. Gregory, Natasha A. Neogi, Jared A. Grauer, Newton H. Campbell, Jon Holbrook, 

Barton J. Bacon, Patrick C. Murphy, Daniel D. Moerder, Benjamin M. Simmons, Michael J. 

Acheson, Thomas C. Britton, Jacob Cook 

DYNAMIC VEHICLE ASSESSMENT FOR INTELLIGENT CONTINGENCY MANAGEMENT 

OF URBAN AIR MOBILITY VEHICLES ................................................................................................... 1220 

Jared A. Grauer, Newton H. Campbell, Michael J. Acheson, Irene M. Gregory 

RAPID AERO MODELING FOR URBAN AIR MOBILITY AIRCRAFT IN 

COMPUTATIONAL EXPERIMENTS ......................................................................................................... 1235 

Patrick C. Murphy, Pieter G. Buning, Benjamin M. Simmons 

ADAPTIVE AND INTELLIGENT CONTROL SYSTEMS II 

TRAJECTORY TRACKING CONTROL OF A DRONE-GUIDED HOSE SYSTEM FOR FLUID 

DELIVERY .................................................................................................................................................... 1258 

Carlos Estrada, Liang Sun 



HETEROGENEOUS FIXED-WING AERIAL VEHICLES FOR RESILIENT COVERAGE OF 

AN AREA ...................................................................................................................................................... 1269 

Sachin Shriwastav, Zhuoyuan Song 

DESIGN OF A NESTED SATURATION CONTROLLER WITH IMPROVED WIND 

DISTURBANCE REJECTION FOR UAVS ................................................................................................. 1281 

Luke Fina, Bhavyansh Mishra, Hakki Erhan Sevil 

ENABLING AUTONOMOUS ADVANCED AIR MOBILITY III 

SURVEY OF CAPABILITIES AND GAPS IN EXTERNAL PERCEPTION SENSORS FOR 

AUTONOMOUS URBAN AIR MOBILITY APPLICATIONS ................................................................... 1290 

Kimberlee H. Shish, Nick B. Cramer, George Gorospe, Thomas Lombaerts, Vahram 

Stepanyan, Keerthana Kannan 

ADAPTIVE MULTI-SENSOR INFORMATION FUSION FOR AUTONOMOUS URBAN AIR 

MOBILITY OPERATIONS ........................................................................................................................... 1319 

Vahram Stepanyan, Thomas Lombaerts, Kimberlee H. Shish, Nick B. Cramer 

CREATING FORMAL CHARACTERIZATIONS OF ROUTINE CONTINGENCY 

MANAGEMENT IN COMMERCIAL AVIATION ...................................................................................... 1340 

Natasha A. Neogi, Jon Holbrook 

ADAPTIVE AND INTELLIGENT CONTROL SYSTEMS III 

NONLINEAR 6-DOF SIMULATIONS OF A MULTI-OBJECTIVE OPTIMAL FLIGHT 

CONTROL SYSTEM FOR FLEXIBLE WING AIRCRAFT ........................................................................ 1355 

Blake Hartwell, Nhan T. Nguyen 

ONLINE ADAPTIVE HELICOPTER CONTROL USING INCREMENTAL DUAL HEURISTIC 

PROGRAMMING .......................................................................................................................................... 1377 

Bart Helder, Erik-Jan Van Kampen, Marilena Pavel 

INTELLIGENT ADAPTIVE CONTROL USING LADP AND IADP APPLIED TO F-16 

AIRCRAFT WITH IMPERFECT MEASUREMENTS ................................................................................. 1395 

José Ignacio De Alvear Cárdenas , Bo Sun, Erik-Jan Van Kampen 

ADAPTIVE CONTROL FOR NONLINEAR TIME-VARYING ROTATIONAL SYSTEMS .................... 1439 

John K. Zelina, Richard J. Prazenica, Troy Henderson 

VOLUME 3 

INFRARED CAMERA ASSISTED UAV AUTONOMOUS CONTROL VIA DEEP 

REINFORCEMENT LEARNING ................................................................................................................. 1459 

Tao Feng, Manuel Cortez, Yongcan Cao 

FORMAL METHODS, VERIFICATION AND CERTIFICATION 

RISK-BASED FORMAL REQUIREMENT ELICITATION FOR AUTOMATIC SPACECRAFT 

MANEUVERING .......................................................................................................................................... 1470 

Kerianne L. Hobbs, Alexander R. Collins, Eric M. Feron 



DISTRIBUTED PLANNING OF MULTI-AGENT SYSTEMS WITH COUPLED TEMPORAL 

LOGIC SPECIFICATIONS ........................................................................................................................... 1495 

Ali Tevfik Büyükkoçak, Derya Aksaray, Yasin Yazicioglu 

RESILIENT SATISFACTION OF PERSISTENT AND SAFETY SPECIFICATIONS BY 

AUTONOMOUS SYSTEMS ......................................................................................................................... 1509 

Derya Aksaray 

PERSISTENT AERIAL MONITORING UNDER UNKNOWN STOCHASTIC DYNAMICS IN 

PICK-UP AND DELIVERY MISSIONS ...................................................................................................... 1520 

Ahmet Semi Asarkaya, Derya Aksaray, Yasin Yazicioglu 

FORMAL VERIFICATION APPLIED TO SPACECRAFT ATTITUDE CONTROL ................................ 1536 

Kendra Lang, Corbin Klett, Kelsey Hawkins, Eric Feron, Panagiotis Tsiotras, Sean Phillips 

ADVANCES IN FEEDBACK CONTROL ARCHITECTURES FOR AUTONOMOUS 
SYSTEMS VI 

COMPARISON OF DISCRETE DIRECT AND INDIRECT ADAPTIVE CONTROL LAWS FOR 

UAV FAULT-TOLERANCE......................................................................................................................... 1550 

Mansi S. Bakori, Hever Moncayo 

HAMILTONIAN ADAPTIVE AND OPTIMAL CONTROL OF LAGRANGIAN INFINITE-

DIMENSIONAL SYSTEMS WITH GUST LOAD ALLEVIATION APPLICATION ................................ 1565 

Nhan T. Nguyen 

HIGHER ORDER REFERENCE MODEL FOR CONTINUOUS DYNAMIC INVERSION 

CONTROL ..................................................................................................................................................... 1596 

Pranav Bhardwaj, Stefan A. Raab, Florian Holzapfel 

SIMULTANEOUS TRAJECTORY TRACKING CONTROL AND ONLINE MASS 

ESTIMATION FOR A REGOLITH EXCAVATING ROBOT VIA INTEGRAL CONCURRENT 

LEARNING.................................................................................................................................................... 1611 

Max L. Greene, Michael Dupuis, Joe Cloud, Warren E. Dixon 

ADVANCES IN FEEDBACK CONTROL ARCHITECTURES FOR AUTONOMOUS 
SYSTEMS VII 

A PREDICTIVE GUIDANCE SCHEME FOR PURSUIT-EVASION ENGAGEMENTS .......................... 1624 

Mehmet Ugur Akcal, Girish Chowdhary 

A GEOMAGNETIC-BASED INTEGRATED ARCHITECTURE FOR DEAD-RECKONING 

NAVIGATION ............................................................................................................................................... 1639 

Andrei Cuenca, Hever Moncayo 

INFORMATION HEDGING FROM SENSING TO COGNITION TO ENSURE COHERENT 

DECISION MAKING .................................................................................................................................... 1653 

Suresh K. Kannan, Natasha A. Neogi 

BEYOND VISUAL RANGE TACTICS ........................................................................................................ 1665 

Eloy Garcia, Dzung M. Tran, David Casbeer, Dejan Milutinovic, Meir Pachter 



ADVANCES IN FEEDBACK CONTROL ARCHITECTURES FOR AUTONOMOUS 
SYSTEMS VIII 

AN ONLINE MACHINE LEARNING PARADIGM FOR SPACECRAFT FAULT DETECTION............ 1685 

Nolan Coulter, Hever Moncayo 

SPACECRAFT FORMATION CONTROL WITH INTERMITTENT MEASUREMENT AND 

COMMUNICATION ..................................................................................................................................... 1699 

Sean Phillips, Christopher Petersen, Rafael Fierro 

SPACECRAFT TESTBED TO SUPPORT CONTROL SYSTEM DESIGN FOR SPACE 

MISSIONS ..................................................................................................................................................... 1714 

Yomary A. Betancur, Hever Moncayo 

ON-BOARD ARTIFICIAL INTELLIGENCE FOR EARTH OBSERVATION MISSIONS 

ASSESSING THE VALUE OF ON-BOARD IMAGE PROCESSING IN OBSERVATION TASK 

PLANNING: THE CLOUD MASK PROBLEM ........................................................................................... 1732 

Ben Gorr, Daniel Selva 

DECENTRALIZED CONTEXT-BASED ON-BOARD PLANNING FOR EARTH 

OBSERVATION MISSIONS ........................................................................................................................ 1739 

Antoni Viros Martin, Kewei Cheng, Amy Fang, Zhaoliang Zheng, Hadas Kress-Gazit, Ankur 

Mehta, Daniel Selva, Yizhou Sun 

ATTITUDE TRAJECTORY OPTIMIZATION FOR AGILE SATELLITES IN AUTONOMOUS 

REMOTE SENSING CONSTELLATIONS .................................................................................................. 1756 

Emmanuel Sin, Murat Arcak, Sreeja Nag, Vinay Ravindra, Alan Li, Richard Levinson 

SAFE AUTONOMOUS UAS FLIGHT OPERATIONS I 

TOWARDS AN AUTONOMOUS SUAS OPERATING IN UTM TCL4+ AND STEREO FIRE 

SCENARIO .................................................................................................................................................... 1775 

Joshua E. Baculi, Corey A. Ippolito 

WILDFIRE MONITORING USING UNMANNED AERIAL VEHICLES OPERATING UNDER 

UTM (STEREO) ............................................................................................................................................ 1791 

Anjan Chakrabarty, Corey A. Ippolito 

SAFE AUTONOMOUS UAS FLIGHT OPERATIONS II 

PURSUIT-EVASION GAME APPROACH TO TREE-BASED PATH PLANNING FOR 

AIRBORNE DYNAMIC OBSTACLE AVOIDANCE ................................................................................. 1802 

Vahram Stepanyan, Anjan Chakrabarty, Corey A. Ippolito 

A SIMULATED FIRE EDGE VIS-IR DETECTION AND TRACKING APPROACH FOR 

AUTONOMOUS SUAS IN STEREO ........................................................................................................... 1814 

Joshua E. Baculi, Corey A. Ippolito 



HUMAN-AUTOMATION INTERACTION 

CREW AUTONOMY THROUGH SELF-SCHEDULING: SCHEDULING PERFORMANCE 

PILOT STUDY .............................................................................................................................................. 1827 

Candice Lee, Jessica Marquez, Tamsyn Edwards 

MEASURING THE DEVIATION BETWEEN GROUND TRUTH AND OPERATOR 

AWARENESS IN A UAV MANAGEMENT SCENARIO: AN EYE-TRACKING APPROACH .............. 1849 

Simon Schwerd, Axel Schulte 

FORMAL ANALYSIS OF A NEURAL NETWORK PREDICTOR INSHARED-CONTROL 

AUTONOMOUS DRIVING .......................................................................................................................... 1864 

John M. Grese, Corina Pasareanu, Erfan Pakdamanian 

PROBABILISTIC AND SENSOR FUSION SYSTEMS 

TRAJECTORY OPTIMIZATION OF UNMANNED AERIAL VEHICLES FOR WIRELESS 

COVERAGE UNDER TIME CONSTRAINT ............................................................................................... 1874 

Adam Daniel, Yufei Wu, Zhenbo Wang, Hao Gan 

EFFECTS OF VELOCITY AND KNOWN POSE INJECTION RATE ON SCAN MATCHING 

2D SLAM ACCURACY ................................................................................................................................ 1889 

Travis W. Moleski, Jay Wilhelm 

DECENTRALIZED MULTI-TARGET TRACKING WITH MULTIPLE QUADROTORS USING 

A PHD FILTER .............................................................................................................................................. 1903 

Aniket Shirsat, Spring Berman 

RELEVANCE VECTOR MACHINE AND PARTICLE FILTER FOR UNMANNED AERIAL 

VEHICLE BATTERY PROGNOSTICS ....................................................................................................... 1917 

Jon Ander Martin, Justin N. Ouwerkerk, Anthony P. Lamping, Kelly Cohen 

FINDINGS AND LESSONS LEARNED ABOUT TRUSTWORTHINESS AND TRUST IN 
AUTONOMOUS MULTI-AGENT SYSTEMS FROM NASA’S ATTRACTOR PROJECT I 

ATTRACTOR: TOWARD TRUSTWORTHY AND TRUSTED AUTONOMOUS SYSTEMS ................. 1924 

B. D. Allen, Natalia Alexandrov, Javier Puig - Navarro 

EXPLORING MULTIMODAL INTERACTIONS IN HUMAN-AUTONOMY TEAMING USING 

A NATURAL USER INTERFACE ............................................................................................................... 1942 

Lisa Le Vie, Bryan A. Barrows, B. D. Allen, Natalia Alexandrov 

MULTI-AGENT CONTROL AND COORDINATION I 

INVERSE GEOMETRIC GUIDANCE STRATEGY FOR A THREE-BODY DIFFERENTIAL 

GAME ............................................................................................................................................................ 1949 

Saswat P. Nayak, Aditya P. Rajawat, Mangal Kothari 

MULTIPLE LEADER-FOLLOWER COORDINATION FOR COOPERATIVE MISSIONS .................... 1966 

Camilla Tabasso, Venanzio Cichella 



INTERCEPTING INTRUDER UAV SWARMS WITH A NET MANIPULATED BY A TEAM 

OF UAVS ....................................................................................................................................................... 1979 

Animesh Chakravarthy, Debasish Ghose 

LEARNING GLOBAL NETWORK TOPOLOGY USING LOCAL INFORMATION FOR 

MULTI-AGENT COORDINATION ............................................................................................................. 1989 

Robert A. Selje, Liang Sun 

FINDING SHORTEST PATHS FOR A TEAM OF CONVOY AND REPAIR VEHICLES ....................... 1998 

Christopher Montez, Sivakumar Rathinam, Swaroop Darbha, David Casbeer 

FINDINGS AND LESSONS LEARNED ABOUT TRUSTWORTHINESS AND TRUST IN 
AUTONOMOUS MULTI-AGENT SYSTEMS FROM NASA’S ATTRACTOR PROJECT II 

3D MESH PREDICTION FOR SPATIAL REASONING DURING MULTI-AGENT MISSIONS ............ 2008 

James E. Ecker, B. D. Allen 

ANOMALY DETECTION, ACTIVE LEARNING, PRECURSOR IDENTIFICATION, AND 

HUMAN KNOWLEDGE FOR AUTONOMOUS SYSTEM SAFETY ........................................................ 2021 

Nikunj Oza, Kevin Bradner, David L. Iverson, Adwait Sahasrabhojanee, Shawn R. Wolfe 

A DISTRIBUTED SIMULATION-TO-FLIGHT FRAMEWORK TO SUPPORT 

INVESTIGATING TRUST/TRUSTWORTHINESS IN MULTI-AGENT SYSTEMS ................................ 2036 

Benjamin N. Kelley, Matthew Vaughan 

MULTI-AGENT CONTROL AND COORDINATION II 

QUADRATIC BEZIER CURVES FOR MULTI-AGENT COORDINATED ARRIVAL IN THE 

PRESENCE OF OBSTACLES ...................................................................................................................... 2050 

Satyanarayana G. Manyam, David Casbeer, Isaac E. Weintraub, Dzung M. Tran, Justin M. 

Bradley, Swaroop Darbha 

A COOPERATIVE FRAMEWORK FOR AUTONOMOUS LANDINGS OF QUADROTORS 

USING VISION ON A MOVING UGV ........................................................................................................ 2058 

Rishab Balasubramaniam, Sujit P B 

OPTIMAL EVASION IN AN ACTIVE TARGET DEFENSE SCENARIO ................................................ 2074 

Isaac E. Weintraub, Eloy Garcia, David Casbeer, Meir Pachter 

GENERATING THREE-AGENT MOTION PATTERNS USING PURSUIT, EVASION, AND 

HERDING BEHAVIOR ................................................................................................................................ 2089 

P Anjaly , Ashwini Ratnoo 

COOPERATIVE LOCALIZATION IN A GPS-LIMITED ENVIRONMENT USING INTER-

VEHICLE RANGE MEASUREMENTS FOR A SYSTEM OF MULTIPLE, NON-

HOMOGENEOUS VEHICLES ..................................................................................................................... 2097 

Melody N. Mayle, Rajnikant Sharma 

FINDINGS AND LESSONS LEARNED ABOUT TRUSTWORTHINESS AND TRUST IN 
AUTONOMOUS MULTI-AGENT SYSTEMS FROM NASA'S ATTRACTOR PROJECT III 

BOOTSTRAPPING MULTI-AGENT UNMANNED AERIAL VEHICLE (UAV) SYSTEM 

INTEGRATION USING GROUND-BASED ASSETS: LESSONS LEARNED ......................................... 2115 

Matthew Vaughan, Benjamin N. Kelley 



MACHINE LEARNING EXPLAINABILITY AND TRANSFERABILITY FOR PATH 

NAVIGATION ............................................................................................................................................... 2125 

Adrian Agogino, Ritchie Lee, Dimitra Giannakopoulou 

ENHANCING NEURAL NETWORK EXPLAINABILITY WITH VARIATIONAL 

AUTOENCODERS ........................................................................................................................................ 2136 

Loc Tran, Chester Dolph, Derek Zhao 

AUTONOMOUS VEHICLE ALLOCATION BASED ON CLUTTER ASSESSMENT ............................. 2162 

John R. Cooper, B. D. Allen 

Author Index 
 




