Autonomous VTOL Technical
Meeting & Electric VTOL
Symposium 2023

Mesa, Arizona, USA
24 - 26 January 2023

ISBN: 978-1-7138-8784-3



Printed from e-media with permission by:

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

proceedings

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

Copyright© (2023) by Vertical Flight Society
All rights reserved.

Printed with permission by Curran Associates, Inc. (2024)

For permission requests, please contact Vertical Flight Society
at the address below.

Vertical Flight Society

2700 Prosperity Ave, Suite 275
Fairfax, VA 22031

USA

Phone: (703) 684-6777
Fax: (703) 739-9279

www.vtol.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

SYSTEM OF DRONES FOR CAVES AND LAVA TUBES EXPLORATION ........ccoovieiiiiiie it 1
S. Ponder; R. Schreiner, N. Blanchard, E. Asphaug, J. Thangavelautham, S. Shkarayev

USING RADAR FOR AUTOMATED DETECT AND AVOID MANEUVERS AGAINST NON-
(@{010)54 2 2N B Y2 S 6\ VA S 7
L. Surace

ROBUST AUTONOMOUS LANDING OF A QUADCOPTER ON A MOBILE VEHICLE USING
INFRARED BEACONS ...ttt ettt ettt e ettt e ettt e s sttt e e e s bt e e e s eabe e e s sabt e e e e b beeeeaabeesesabaeessabbaeesanbeesssbeneessnreneas 14
A. Garlow, S. Kemp, K. Skinner, E. Kamienski, A. Debate, J. Fernandez, J. Dotterweich, A.
Mazumdar, J. Rodgers

NRC RESEARCH IN AUTONOMY FLIGHT SCIENCES: ANALYSIS OF SHORT RANGE

LASER IMAGING, DETECTION, AND RANGING (LIDAR) PERCEPTION

CHARACTERISTICS UNDER SUPERVISED-AUTONOMOUS HELICOPTER OPERATIONS ................ 23
M. Alexander

NRC RESEARCH IN AUTONOMY FLIGHT SCIENCES: AREA INCURSION DETECTION OF

ROTORCRAFT UNMANNED AIR SYSTEMS VIA THE RADIO DETECTION AND RANGING

(RADAR) ELECTROMAGNETIC SPECTRUM PERCEPTION MODALITY ..coovviiiiiiiinieiieieneee e 34
M. Alexander

AUTOMATED UAV LAUNCH AND RECOVERY REGARDLESS THE SHIP PLATFORM OR
STATE OF THE SEAWAY BY QUIESCENT PERIOD PREDICTION (QPP).....ccccovviiiierireriieiesieseeseee e 43
B. Ferrier, M. Belmont, R. Taylor, J. Christmas

DETERMINING THE ACOUSTIC FAR FIELD FOR MULTIROTOR AIRCRAFT.......coocvieeiciiee e 57
K. Hur, D. Zachos, K. Brentner, E. Greenwood

AERODYNAMIC AND AEROACOUSTIC ANALYSIS OF A HOVERING QUADROTOR
J 23 0 NN VN ) 1 N ) R 75
D. Jayasundara, J. Baeder

PREDICTED PERFORMANCE EFFECTS OF BLADE ELASTICITY ON TESTING OF
ROTORS FOR MARS oottt ettt e e e ettt e e e e e s s e bbbt e e e e e s s e b bbb b et e e e e s es bbb beaeeeessssabbbaaeeeeessaases 91
S. Wright, W. Koning, N. Perez, H. Cummings, W. Johnson

APPLICATION OF CFD-TRAINED NEURAL NETWORKS ON THE ROTORCRAFT AIRFOIL
DESIGN PROCESS .....ooeii ettt sttt te e es et be s tesaeeteesees e saentesteabe et e emeeneenaentenaeeeeareeneeneeneeseneeneenres 100
N. Paternostro, K. Marepally, A. Anand, B. Lee, J. Baeder

SIMULTANEOUS OPTIMIZATION OF CONCEPTUAL DESIGN AND TAKEOFF
TRAJECTORY OF A LIFT-PLUS-CRUISE UAV .....ooiiiitiii ittt ettt s e s stae s svae e s sbba s s senaae e s snbane s 118
S. Keneko, J. Martins

ADVANCED OPTIMIZATION FRAMEWORK OF A TILTWING EVTOL AIRCRAFT
INCLUDING GEOMETRY CONSIDERATION ..ottt ettt sne e e eneeseeseeseesnenns 133
B. Chang, S. Park, Y. Kim, C. Ahn, W. Cha, M. Hwang, S. Shin

HOW SIMPLE IS SIMPLE? MEASURING LEARNING TRAJECTORIES IN EMERGING

EVTOL ATRCRAF T ...ttt sttt e bbbt bbbkt b e bt e e et nb e eb e e bt e bt e be e e et nnesbe b e 152
S. Emerson, L. Waggenspack, C. Rizzardo, M. Osman, K. Halverson, E. Combs, S. Ellis, D.
Haley



DESIGNING A COAXIAL QUADROTOR FOR URBAN AIR MOBILITY ....oocoiiiiiieitieieeie et 158
J. Cornelius

AN ENGINEERING STUDY OF RETROFITTING A PISTON ENGINE POWERED
HELICOPTER WITH HYDROGEN FUEL CELLS ...ttt ettt e e ettt s s e e e e aeaaaannseeesenanens 172
A. Pichitkul, J. Tiandum, L. Sankar, S. Tantrairatn

NOVEL TILTING DUCTED-FAN AERIAL VEHICLE CONFIGURATIONS.........cccooiiiiiiiiiini 178
L. Young

LARGE-SCALE MULTIDISCIPLINARY DESIGN OPTIMIZATION OF THE NASA LIFT-
PLUS-CRUISE CONCEPT USING A NOVEL AIRCRAFT DESIGN FRAMEWORK .......c.ccccocvvvnivrnnnnnnn 202
M. Ruh, D. Sarojini, A. Fletcher, 1. Asher, J. Hwang

MULTI-FUNCTIONAL DRONE LANDING GEAR AND DOCKING STATION FOR ROBUST
PERCHING AND AUTONOMOUS CHARGING.......coiiiiiiiiiiiiie s itiee ettt sirtee e svee s s stas s seaaes s s snvaesssnaaesssanees 213
J. Fernandez, A. Porter, A. Garlow, J. Rodgers, J. Dotterweich, A. Mazundar

SIGNIFICANCE OF ELECTRIC MOTOR THERMAL MODELING FOR AIRCRAFT DESIGN .............. 223
F. Saemi, M. Benedict

QUANTIFYING THE ECONOMIC IMPACT OF FUTURE OPTIONALLY-PILOTED
B RO 0] 03 LN Sl T 236
R. Scott

Author Index





