PROCEEDINGS OF SPIE

First Aerospace Frontiers
Conference (AFC 2024)

Han Zhang
Editor

12-15 April 2024
Xi'an, China

Organized by
Press of Acta Aeronautica et Astronautica Sinica (China)
Northwestern Polytechnical University (Chinal)

Published by
SPIE

Volume 13218
Part One of Two Parts

Proceedings of SPIE 0277-786X, V. 13218

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.



The papers in this volume were part of the tfechnical conference cited on the cover and title page.
Papers were selected and subject to review by the editors and conference program committee.
Some conference presentations may not be available for publication. Additional papers and
presentation recordings may be available online in the SPIE Digital Library at SPIEDigitallibrary.org.

The papers reflect the work and thoughts of the authors and are published herein as submitted. The
publisher is not responsible for the validity of the information or for any outcomes resulting from
reliance thereon.

Please use the following format to cite material from these proceedings:
Author(s), "Title of Paper," in First Aerospace Frontiers Conference (AFC 2024), edited by Sabrina Wu,
Proc. of SPIE 13218, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL).

ISSN: 0277-786X
ISSN: 1996-756X (electronic)

ISBN: 9781510681613
ISBN: 9781510681620 (electronic)

Published by

SPIE

P.O. Box 10, Belingham, Washington 98227-0010 USA

Telephone +1 360 676 3290 (Pacific Time)

SPIE.org

Copyright © 2024 Society of Photo-Optical Instrumentation Engineers (SPIE).

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by
SPIE subject to payment of fees. To obtain permission to use and share articles in this volume, visit
Copyright Clearance Center at copyright.com. Other copying for republication, resale, advertising
or promotion, or any form of systematic or multiple reproduction of any material in this book is
prohibited except with permission in writing from the publisher.

Printed in the United States of America by Curran Associates, Inc., under license from SPIE.
Publication of record for individual papers is online in the SPIE Digital Library.

SPIEDigitallibrary.org

Paper Numbering: A unique citation identifier (CID) number is assigned to each article in the
Proceedings of SPIE at the time of publication. Utilization of CIDs allows articles to be fully citable as
soon as they are published online, and connects the same identifier to all online and print versions
of the publication. SPIE uses a seven-digit CID article numbering system structured as follows:
= The first five digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04,
05, 06, 07,08, 09, OA, OB ... 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each
page of the manuscript.



Part One

13218 02

13218 03

13218 04

13218 05

13218 06

13218 07

13218 08

13218 09

13218 OA

13218 0B

13218 0C

13218 0D

13218 OE

13218 OF

Contents

Conference Committee

FIRST AEROSPACE FRONTIERS CONFERENCE (AFC 2024)

Configuration optimization and multidisciplinary design analysis of aero-assisted orbital transfer
vehicle [13218-1]

Study on the influence of downstream wave systems on shock-wave/boundary layer
interference [13218-2]

Architecture design of four redundant flight control system [13218-4]

Multisatellite cooperative task planning method based on tabu-genetic feedback optimization
[13218-5]

Rapid generation and implementation of Dubins paths for fixed-wing UAVs [13218-4]

An efficient model updating method for multilayer thermal insulation structures based on
surrogate model [13218-7]

Launch trajectory simulation and flight experiment of small air-launched UAV [13218-8]

Three-dimensional blind-cone-avoidance optimal guidance: a robust event-triggered
approach [13218-9]

A double-layer optimization method for quantity configuration and grouping of heterogeneous
aircraft [13218-10]

Improved buffering performance of negative Poisson's ratio metamaterial based on bamboo
bionic design [13218-11]

Optimal design of supersonic inlet considering uncertainty [13218-12]

Simulation on heat transfer characteristics of engineering fuel under supercritical pressure
[13218-14]

Trajectory prediction for an incoming missile via intent recognition and guidance parameter
identification [13218-15]

Kalman-based continuous pose estimation network for spacecraft [13218-16]



13218 0G

13218 OH

13218 0l

13218 0J

13218 0K

13218 OL

13218 OM

13218 ON

13218 00

13218 OP

13218 0Q

13218 OR

13218 0S

13218 0T

13218 0U

13218 OV

13218 OW

13218 OX

13218 OY

Learning-based optimization method for attitude control of jet-driven spacecraft [13218-18]

Analysis of detailed errors affecting the calibration of space station common-view geometric
distance [13218-19]

Path planning for cluster unmanned aerial vehicles based on airborne launch [13218-20]
High-order simulation of NASA juncture flow with Reynolds-stress model [13218-22]
Analysis of the impact of disruptions on the multiple airport regions [13218-23]

Parameter dependent modeling and flight dynamic analysis of a morphing wing UAV
[13218-24]

Improved JPS algorithm based on greedy strategy [13218-25]

Three-dimensional cooperative guidance law with terminal angle constraints for maneuvering
targets [13218-26]

An enhanced nighttime attitude determination method for polarization/inertial/celestial
integrated navigation system [13218-29]

Enhanced cooling of advanced electrical machines [13218-30]

Reinforcement learning-based fission-fusion for heterogeneous UAV swarm under dynamic
interference environments [13218-31]

New development and application on microwave-absorbing sandwich structure based on
high-temperature resistant composite materials [13218-33]

Effects of turbulence on secondary flow in compressor cascades at different Reynolds numbers
[13218-35]

A novel sliding mode guidance law with finite-time convergent theory against maneuvering
targets [13218-37]

An adaptive fusion factor-based polarization sensor/sun sensor/IMU integrated navigation
method for BAHRS [13218-38]

Numerical study of the influence of rain ingestion on the flow field of transonic compressor
[13218-39]

Investigation on the combustion characteristics of scramjet engine with steady air throttling
[13218-41]

UAV swarm confrontation intelligent decision-making technology review [13218-43]

Overview of star catalog detection robots [13218-45]



13218 0z

13218 10

13218 11

13218 12

13218 13

13218 14

13218 15

13218 16

13218 17

13218 18

Part Two

13218 19

13218 1A

13218 1B

13218 1C

13218 1D

13218 1E

13218 1F

Numerical simulations of flow field and film cooling characteristics in hypersonic vehicles
[13218-47]

Three-dimensional optimal path-point following guidance for unmanned aerial vehicles
[13218-48]

Research on the structure design of self-tightening pipe seal joint for aerospace engines
[13218-49]

Feedback mechanism and controller design for longitudinal control of propulsion-controlled
aircraft [13218-51]

Numerical simulation of the droplet field inside a engine nacelle [13218-52]

Numerical investigation of a plume particle of underwater solid rocket motor penetration into
water [13218-55]

Multi-UAV cooperative search path planning method under target directional avoidance
maneuvering conditions [13218-56]

Real-time unpowered aircraft trajectory convex optimization for spatiotemporal aggregation of
evader cluster and pursuer cluster [13218-57]

Influence of nozzle arrangement on the combustion performance of particle-laden fuel-rich jet
[13218-60]

Interference unmanned aerial vehicle deployment algorithm based on improved grey wolf
algorithm [13218-64]

Research on INS/CNS integrated navigation error model [13218-65]

Research on key technologies for high-precision prediction of aircraft dynamic characteristics
[13218-69]

Assessment of multibaseline collaborative ionospheric gradient monitor based on BDS
[13218-71]

Time-consirained guidance law for a ground-attack missile with time-vary speed [13218-72]

Investigation of shockwave-turbulent boundary layer interaction in fransonic compressor
Rotor37 [13218-74]

Investigation of propeller aerodynamic loads under oblique inflow conditions with varying
blade numbers [13218-75]

Cooperative routing for parallel data transmissions in Internet of UAVs: a deep reinforcement
learning approach [13218-76]



Vi

13218 1G

13218 1H

13218 11

13218 1J

13218 1K

13218 1L

13218 1M

13218 1N

13218 10

13218 1P

13218 1Q

13218 1R

13218 1§

13218 1T

13218 1U

13218 1V

13218 1W

13218 1X

13218 1Y

13218 1Z

Fitting methods in the application of nonlinear hyperbolic equations [13218-77]
Research on wing shapes optimization for gliding distance [13218-79]
A global optimal trajectory optimization method with multiple NFZ constraints [13218-80]

Coverage-based cooperative searching method for UAV swarm under multisensor errors
[13218-81]

Derivation and preliminary analysis of fluctuation velocity equation based on turbulent kinetic
energy spectrum [13218-82]

Study on low energy impact resistance of two kinds of star-shaped honeycomb sandwich
panels [13218-83]

Three-dimensional spatiotemporal cooperative pursuit guidance law based on leader-follower
strategy [13218-84]

Aerodynamic performance and interaction effects of swirl recovery vanes for ducted propeller
[13218-85]

Experimental study on the operational characteristics of sliding bearings with SiC particles
[13218-86]

Optimizing dimensionless input-output flow sensing system for embedded platform [13218-87]
Guidance laws design for trajectory tracking of UAVs carried by tanks [13218-91]
The effect of uniaxial prestress on impact resistance of composite [13218-92]

Research on high precision relative positioning method based on constrained baseline length
of Beidou satellite navigation system [13218-93]

Impact angle constraint guidance law with field-of-view limitation [13218-94]
Splitting detectors: semisupervised remote sensing object detection [13218-98]
Multi-UAV cooperative task allocation based on IDACLD [13218-99]

Design of array POS for aerial remote sensing and experimental research on flexible baseline
measurement [13218-100]

Optimal impact time and angle control guidance with limited speed [13218-101]

An accurate-evaluator-based multipursuer multitarget assignment by maximizing interception
probability [13218-102]

Stratospheric airship altitude control based on thermal coupling effects and deep
reinforcement learning [13218-103]



13218 20

13218 21

13218 22

13218 23

13218 24

13218 25

13218 26

13218 27

13218 28

13218 29

13218 2A

13218 2B

13218 2C

13218 2D

13218 2E

13218 2F

13218 2G

13218 2H

Study on numerical simulation of ditching of civil aircraft fuselage based on SPH method
[13218-106]

A literature review of high-reliability motors for aeronautical applications [13218-107]

Comparison of two AC current de-tumbling methods for uncooperative space target through
electromagnetic characteristic analysis [13218-108]

Optimization of task allocation for multi-UAV community logistics distribution [13218-110]

A super resolution flow field reconstruction method using PINN [13218-114]

UAV-to-ground path loss prediction based on synesthesia of machines [13218-115]
Multi-UAV cooperative channel characterization of emergency communications [13218-116]

Propagation characterization of multifrequency multiscenario UAV communications
[13218-117]

Influence of wall characteristics on intake performance for intake device of atmosphere-
breathing electric propulsion system [13218-118]

Accurate tracking of multirotor UAVs based on acceleration feedback control and smooth
anti-disturbance [13218-119]

Formation navigation with relative distance maintenance in obstacle environments [13218-120]

ShipCamou: adversarial camouflage against optical remote sensing image ship detector
[13218-121]

Research on the characteristics of particles motion of turbo-jet engine gas-path in complex
gas-solid two-phase flow [13218-122]

LDV measurements and analysis of pulsating velocity characteristics in a flat plate turbulent
boundary layer [13218-123]

Research on airworthiness compliance verification method for damage to civil aircraft tail
wings caused by ice shedding [13218-124]

Numerical and experimental study on combustion characteristics of boron-containing solid
rocket scramjet [13218-125]

A digital twin system for low-altitude logistics [13218-127]

Dynamic characterization of rotating composite laminated beam with cracks coupled with
swinging pendulum oscillations [13218-128]

vii



13218 21 In-flight alignment of roll angle and gyroscope calibration method for guided projectile based
on adaptive Adam algorithm [13218-133]

13218 2J Influence of the combustor length on the combustion characteristics of the gas-particle two-
phase gas [13218-134]

viii



