R 2 S

s FaR e

Jdoce dibakla | Lo Jdby We it

IO~ | L dEg A

A ML L

-~

- suEm
. sHEm
s

&

ISSN 1000-1093

CN 11-2176/TJ

HEF Bt
TEH T

—F8 %ﬁﬂ‘g- $ﬂﬁm

b 5

ITEECE L

http://www.co-journal.com



) v? 202349
x 2 m (JIF) o
v D 5’ Faak HoH (BHE38H)

=P

i/&ﬁhﬁﬁﬂéégﬁjikﬁ%ﬁ ..................................................................... ??, %4:.;3(2533)
ﬁ@?ﬁ/\%/’&?é’]jﬂéf?ﬁ‘ﬁ&jﬁ%ﬁ ................................................... ;ﬁ%gﬁ’ {}%?}Z’ ?7‘&(2546)
B BABER T BEEARER e wk, L&, MNF R, RErE, g, RAR, TE#H(2556)
RAMIENBAEHRAARBERARAG LA EZ

......................................................... HR, Ak, L&, A, N, L5, SRR (2568)
BHELMA—BRZA KA EN RO EEZE T e R, TR, R, T8, Z5eb(2580)
HEEHAR AR ANB ARG BARPAH e FpoRe, X, MK, FrL(2591)
BT YOLOVS 89388 % R EARAR I J7 i woeeemereeeeeeens B, I, X EH, KA, AR, T EE(2600)
FREEWNE SRR R RS20 %- €& L IIIIIIER skaak, pER, ARF, FE4M4, TIR2611)
ETHBRR I L E B A AT AR T7 i eeeereeeeereeeees R, AERN, FEF, BB, FEL(2622)
HTHGE R LM EESATAE R T ERBLR coeeereerereeeee TR, R, B, FMHEF(2631)
ETHGRERAMELZHEF EEGHEDFE BRI oo AR, L, FAEF(2639)
ETROREEFN AR LFHEES LR sHEE, TAM, T4AM, BRR, TFAM(2650)
T AN BE B B BER A B B FLALIE  ceeeveomeroeroeineeeneenenenenenn, TR, KM, LM, B F(2661)
ETFI ARSI N TANEBRES QBT F coereeereeeeeees FAEX, B, k%, KA (2672)
BRAFET 5 LA EATIREE 5 8 B HK A AT AR - 0eeeee RER, ATEY, 25, ZRE, BRA(2685)
BREALSEANMENERANDFRES AR oo B, KM, TR, A &F(2697)
ZET QualNet B9 £ ANLIE &3k & SE MR R AT h ot 5 5L

.................................................................. Zwat, #m, B9, el xF, SH(2709)
EUBHAGEE S OMMENEFESRAET R E B, WER, THE, EAM(2722)
HET YOLOVS W EAZE B FHARR AL E JE covvrrerrrreere ﬂﬁ;”ﬁ}é‘, g{g;@;ﬁ(2732>
ESE 2 L PSR T T T IR xh, FLk, AR, EAR, £31(2745)
ESRCEN T LY B R 3 F o2 2 EIEI B, KW, BAIE, $had, i (2756)
AT E R T Y B RN R B LG e Ak, 2 EHE(2768)
& R oI R B AR A R = 4 g R N R Akt

............................................................... I@k, T4h, e R, MiE, VA, FE(2778)
BHTAFHESWRRRKESG SHMMA e 5%, X JERl, 4Rk, &, PR, B 2(2791)
HTHROBAFETNRE T ANEABIRIE oo Mot UL, REL, £ E(2802)
BT R B TRBIE G BB e BEE, ZEX, BALE, KT (2814)
BT &4 X R Bk R AR DA R B A2 B %

................................................... X F, MR, LKA, EA, FiZ, A, M5 (2824)
A g5 A o 1 e B R AN L AT AT P ko AR

..................................................................... —g—‘lé, i}i&ﬁﬁ, 7]:;];‘:&@9?, F MR E%#1(2836)
HETF AM-SAC T AKBLH E B IRE  cooeeeeeermmmmnee e, M, ok, aME, Fokk(2849)
W% L AT e K8 EIE S E &R IE S0 %

..................................................................... MlE I, stdeAk, 2B, 1EwiL(2859)

BAFIEASEL. CN 11-2176/TJ * 1979 * m * A4 % 338 * zh = P+ ¥70. 00 * 1000 * 30 * 2023-09
(AEI=ERE oK)



ACTA ARMAMENTARII

( Monthly)
Vol.44 No.9 Sep. 2023 Series No. 318

CONTENTS

Overview of Key Technology and Its Development of Drone Swarm «-r-r-erreeeerersreercrneieeeeeeenen. LI Jun, CHEN Shichao(2533)
A Review of Edge Computing Technology for Unmanned Swarms — +v--cecererrereemeereeeees XUE Jiangiang, SHI Yanjun, LI Bo(2546)
A Review of Key Technologies for Cross-domain and Trans-medium of Mobile Robotics

""""""""""""""""""" SU Bo, JIANG Lei, LIU Yufei, XING Boyang, LI Yongyao, TAN Senqi, WANG Zhirui(2556)
Key Technologies and Application Prospects of Off-road Legged Robot Swarm System

"""""""""""""""""""""""" XU Wei, SU Bo, JIANG Lei, YAN Tong, XU Peng, WANG Zhirui, QIU Tiangi(2568)
Distributed Adaptive Optimal Cooperative Interception Method for Missile Swarm with Synchronization Error Constraints

............................................................ LIU Dawei, SUN Jingliang, LONG Teng, HE Jing, WANG Xiaoyue(2580)

A Brief Analysis of Man-machine Hybrid Intelligence Enhancement Technology for Combat Allocation of Squad
................................................................................. GUO Yonghong, LIU Rui, LIU Cheng, LI Xuguang(2591)
Enhanced Multi-scale Target Detection Method Based on YOLOvVS
""""""""""""""""""""""""" HUI Kanghua, YANG Wei, LIU Haohan, ZHANG Zhi, ZHENG Jin, BAI Xiao(2600)
Analysis of Soft Intelligent Edge Computing Technologies for Unmanned Systems
......................................................... ZHANG Kaige, LU Zhigang, NIE Tianchang, LI Zhiwei, GUO Yugiang(2611)
[llumination-aware Multispectral Fusion Network for Pedestrian Detection
............................................................... PENG Peiran, REN Shubo, LI Jianan, ZHOU Hongwei, XU Tingfa(2622)
Application of Cross-modality Person Re-identificaton based on Edge Intelligent Terminal
.................................................................................... BIAN Ziyang, XU Tingfa, MA Liang, LI Jianan(2631)
Semi-supervised Hyperspectral Salient Object Detection Using Superpixel Attention and Siamese Structure
...................................................................................................... QIN Haolin, XU Tingfa, LI Jianan(2639)
Multi-beam Scanning of Liquid Crystal Optical Phased Array Based on Greedy Algorithm
................................................... YE Wenyu, WANG Chunyang, YU Jinyang, TUO Mingkan, WANG Zishuo(2650)
Mechanisms of Group Intelligence Emergence in UAV Swarms
.................................................................. GONG Yuangiang, ZHANG Yepeng, MA Wanpeng, XUE Xiao(2661)
Task Allocation Method of UAV Clusters Based on Sequence Generative Adversarial Network

........................................................................ YAN Yuwen’ Bl Wenhao’ ZHANG An, ZHANC Baichuan(2672)
Joint Trajectory Planning for Multiple UAVs Target Tracking and Obstacle Avoidance in a Complicated Environment
......................................................... ZHAO Junmin, HE Haozhe, WANG Shaogi, NIE Cong, JIAO Yingjie(2685)
Distributed Task Allocation Algorithm for Multiple Unmanned Aerial Vehicle Based on Information Retransmission and
Package Loss Compensation roesreesererersrsesrcsareneerceaeieees CAO Yan, LONG Teng, SUN Jingliang, ZHOU Yuze(2697)
Design and Implementation of Hardware-in-the-loop Test Architecture for UAV Information Attack Based on QualNet
............................................................ LI Slql, GONG Peng’ SHAN Dan’ LI Jlanfeng, LIU Yu’ GAO Xlang(2709)
An Anti-decoy Jamming Method of Ship-radiated Noise Signals Based on Unsupervised Time-frequency Information Fusion
............................................................... DUAN Yichen, SHEN Xiaohong, WANG Haiyan, YAN Yongsheng(2722)
Optimization Algorithm of Autonomous Target Recognition for Unmanned Vehicles Based on YOLOvS
...................................................................................................... ZHAO Xiaodong, ZHANG Xunying(2732)

Firing Data Calculation Method for Laser Terminal Guidance Projectile Based on Multi-model Network
............................................................ LIU Chang, LEI Hongbo, LIN Shiyao, FAN Shipeng, WANG Jiang(2745)
Adaptive Attitude Control of Wheel-legged Mobile Platform Based on Feedforward Compensation
.................................................................. LIU Hui, LIU Baoshuai, LIAO Dengting, HAN Lijin, CUI Shan(2756)
A Self-adaptive Dual Radius Filtering Algorithm Based on LiIDAR Point Cloud =~ -+-crseeereeeeecmeaeeereeeeee LIU Bin, LI Xuemei(2768)
Three-dimensional Adaptive Sliding Mode Cooperative Guidance Law with Impact Time and Angle Constraints
"""""""""""""""""""" WANG Yuchen, WANG Wei, LIN Shiyao, YANG Jing, WANG Shaolong, YIN Zhao(2778)
Selection and Parameter Optimization of Hybrid Energy Storage System for Intelligent Unmanned Vehicles
......................................................... HE Qiang, LIU Hougang, ZOU Bo, LU Bu, CHEN Xulin, DUAN Yu(2791)
Robust Tracking of Quadrotor UAVs Based on Integral Reinforcement Learning
........................................................................... YANG Jiaxiu, LI Xinkai, ZHANG Hongli, WANG Hao(2802)
Control Barrier Function-based Control for Aircraft Avoidance and Guidance with Dynamic Obstacles
.................................................................. DU Hongbao, WANG Zhengjie, TANG Lixi, ZHANG Xiaoning(2814)
Distributed Target Assignment Method for UAV Swarms Using Identity Hungarian Algorithm
""""""""" LIU Xingyu, GUO Ronghua, REN Chengcai, YAN Chao, CHANG Yuan, ZHOU Han, XIANG Xiaojia(2824)
Design and Experimental Study of a Novel Semi-physical Simulation Platform for Visual Navigation of Quadrotor UAVs
""""""""""""""""""""""" HUANG Feng, WANG Weixiong, LIN Zhonglin, WU Xianyu, ZHUANG Jiaquan(2836)
UAV Autonomous Air Combat Decision-making Based on AM-SAC ~ -+------ LI Zenglin, LI Bo, BAI Shuangxia, MENG Bobo(2849)
Pheromone Positive Incentive Grid Method for Multi-unmanned Platform Regional Surveillance Task

"""""""""""""""""""""""" CHEN Yaping, WANG Nan, HONG Huajie, LIU Zhaoyang, YAN Xiangda(2859)



(RIZ®) FARERERRS

(BHEREBAHF)
I TEH#HHR
Bl EAE EME 2 % KA FEFW bl VFERIX
W WA
Bl * 4 BEXE 522
W & KA ke FEREE £ B EBfra FHE ETE Frde
EFH FREE F #H F K EE 0k FHi# F B T
AR HER T a4 XE BER hEAL LGN
PrE Vil Syt [N Fr & R R f # L
= ZH1h M B W ThER B FR4E REH HER
T LIRS PIE S T EIE B A FREKEH TRAH A ERBR
E1S/7 BTG WEE PR it k= A 3k FoHk
REF] B RGE AR A Wi TEARHH E O [P HEE
#®OW wE% R E BIs R B IEH wats
= | R e & by Gaoliang Dai (fE[H) Marc Giraud (EH)
Pieter B Nel (F§F) Vikram Kumar (EJFE)
SRR AER A Fwl T MR FEEWE XA XAEWT BRAR R
Z= £ HEF FAL [k = H OB iRt FEE R
‘. .ru , jikiéii
BINGGONG XUEBAO ACTA ARMAMENTARII
(HHD (1979 E6F)D (Monthly) (Inaugurated in 1979)
B4 HOM (EHISHD Vol.44 No.9 (Series No.318)
TERM  PEEEEA S Responsible Institution China Association for
FIpEAL EF%I%% Science and Technology
;ﬁﬂji ii?*?ﬁ» P Sponsor China Ordnance Society
(100089, L3 2431 {5%) Ediw In:Clied _XU T
W 3 010-68962718, 68963060 Edited and Published by
5 #  http://www. co-journal. com Editorial Board of Acta Armamentarii
H-F{5f8 begxb@cos. org. cn (P. O. Box 2431, Beijing 100089, China)
EPRISALL b RRHE BRI FRA R Tel 8610-68962718, 68963060
BART T E BRI R Web http://www.co-journal.com
5w z Eﬁzgﬁéﬁ}% BRAT 82-140) gy bgxb@cos.org.cn
BAbRAT o EERESE S EEAT Snerseas Dissbuted by | .
CHB R ACE M381) China International Book Trading Corporation
HAREH® 2023 f£9H 30 (Distribution code M381)
ISSN 1000-1093
[ Prodmifiside 2 b 4 ISSN 1000-1093 70.00 7 / Mt

Il][LHfl ?’131_ e .fo-m":

CN 11-2176/T]J

= 510,00 T/

771000M

0923

. .82 2. oo

= =T N I S I T T S ]

SmEsSL AT | T g

St s~ | 11 \ae =m-

WN Sl TSI



