16t 3 BOE MmO BT R Vol. 16 No. 3
2021 4 6 J1 Chinese Journal of Ship Research Jun. 2021

W 48 B % 1k : https://kns.cnki.net/kems/detail/42.1755.T1.20210427.1548.001.html HA I M 31k : www.ship-research.com

51 A& B8, B, 9155 R, 4% M ERHL 3L R85 J7 S 4k 5 I LA (9], b EARAITSE, 2021, 16(3): 1-8, 23.
ZHENG M, YAN S W, CHU X M, et al. Handling scheme simulation and scheduling optimization for carrier-borne air-
craft[J]. Chinese Journal of Ship Research, 2021, 16(3): 1-8, 23.

B L SR 38 7 T
He i S e AL e

1B 4

!, BtAR ", 155 R, ARas H,
I RWE LAY BRKEZATERKRTFR P, #H4 R IX 430070
2 E AR MK E 92942 #FA, 47 100161
3 KAt A, #dh & X 430014

W OE: [ 8] NS MENL R SOREZERCR, TR BN E KR SEF IR . [ Fk ] #ar
— i T 0% D 5 R 1) RS B A R R vk B AR R AILIE Sl T RN L5 R A ) O i, T O RO T
REAY LB Bl TSP b A 46 R 3 R R AL IR 32 2 B 2% 1 . R TR U D B A A B AR, B2 H — P 52 B e
Petbdri. [ &R ] FEMES R R, BB RS2 6 MG 8SE L H R IHT B, LG s 7
51997 4F L i B I B He i . [ &6 ] A3 AT ER 1 0% O R T R AR A B S5 B A AR AL FR AR R T
2, % TR ML B [ se 1 AT . s T RET PR B S E M E .

KR ML, BIBE; (FE; BN Rk

FESEKS: U674.771 XEARE: A DOI: 10.19693/j.issn.1673-3185.01945

Handling scheme simulation and scheduling optimization
for carrier-borne aircraft
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Abstract: [ Objectives | To improve the deck handling efficiency of carrier-borne aircraft, a study of rapid
handling routes and scheduling schemes is carried out. [ Methods ] A fast planning method of deck handling
routes based on network topology is established, and a simulation model is developed on the basis of an air-
craft kinematic model and line-of-sight control method. Taking typical launching and recovery operations as
examples, the carrier-borne aircraft deck handling constraints, principles and optimization objectives are dis-
cussed, and a rapid optimization method for deck handling scheduling is proposed. [ Results ] The simulation
results show that the optimized algorithm can significantly shorten the total deck handling time of aviation op-
erations, and the performance of the optimized deck handling scheme is close to the US Navy Surge Operation
data from 1997. [ Conclusions ] A reasonable carrier-borne aircraft deck handling scheme can be obtained
quickly using the proposed method, which is of reference value for research into carrier-borne aircraft sortie
capability and human-machine deck handling scheme decision-making.
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Fig. 1 Deck handling network topology for USS Ford class aircraft carrier
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Fig. 2 Collision avoidance policies for carrier-borne aircrafts
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Fig. 3 kinematics model for carrier-borne aircraft taxiing
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Fig. 8 Statistics of the interval time for launching
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Fig. 9 Final state of recovery operation for 18 aircrafts
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Fig. 10  Gantt-chart of recovery operation deck handling for 18 aircrafts
- an integer linear program in aircraft carrier deck opera-
5 & ik

AR LS B AR A B A B ST 42
HEAL T LR AL AR A 2 Ty 9 E 5 O AR
R, TF & T R NE 4 O AR A DA B N B 58 LS
7 & 1A PR KA, B Xt S AR 2R L v RS T [
WL, U T B AR RO . BRZS B T

1) 2 S7 i B BRI GBI 4% 40 45 48 AT T
AL A2 AR PO BRI, B A 5 PR S I 2R
FEAE;

2) HESL I AL AR LS Bh A5 R K 3 R B 4
7 1 AT SE AR ER ML WA T8 B B

3) MRERALH Sh VL B 2 0L 2 5 5 28 i £
BB IEATVE L, DRAbXEE K, R« =21k kA
R TR A2 B0, S B 9 B B O Ak, 4
SATRZ A R], ELA A R ) R R i R AR

4) MLEALIE L JE T« BB s, B
W K 22 BRI 22 ) 1 28 SC3RE Rl ) T, B S R
H 2hiiz Jr Z 4 0

&% k-

[11 RYAN J C. Assessing the performance of human-automa-
tion collaborative planning systems[D]. Boston: Mas-
sachusetts Institute of Technology, 2011.

[2] JOHNSTON/J S. A feasibility study of a persistent mon-
itoring system for the flight deck of U.S. navy aircraft
carriers[D]. US: Air University, 2009.

[31 RYAN J C, BANERJEE A G, CUMMINGS M L, et al.

Comparing the performance of expert user heuristics and

tions[J]. IEEE Transactions on Cybernetics, 2014, 44(6):
761-773.

[4] #heE, W4, TR, 5. TR PSO Bk M AL

iR i 22 B AR Sh AR [J]. AL E AT S AR R4, 2013,
39(5): 610-614.
HAN W, SI W C, DING D C, et al. Multi-routes dynam-
ic planning on deck of carrier plane based on clustering
PSO[J]. Journal of Beijing University of Aeronautics and
Astronautics, 2013, 39(5): 610-614 (in Chinese).

[5] BUAE, B, VF . AT WA 2 HLI 47 B AR
X [J]. V45 As TR BE A, 2019, 34(1): 126-132.
HES H, YAN S W, XU J W. Path designing for air-
crafts' taxiing on flight deck while launching[J]. Journal
of Naval Aeronautical and Astronautical University, 2019,
34(1): 126-132 (in Chinese).

(61 TR, ARk, SRR, 45 ALHL Y MR 1z i 72 3Rk Al 2

7 HLRIBE Y (3], M AR TR R 242 4, 2014, 35(1):
9-15.
ZHANG Z, LIN S L, XIA G H, et al. Collision avoid-
ance path planning for an aircraft in scheduling process
on deck[J]. Journal of Harbin Engineering University,
2014, 35(1): 9-15 (in Chinese).

(71 X3k, whde, th TE, 4 ST IR 3 B M #pL Aoz
ST R ER de L ][9], 2SR, 2019, 40(8): 322842.
LIU J, HAN W, XU W G, et al. Optimal path tracking
control of carrier-based aircraft on the deck based on
RHCJJ]. Acta Aeronauticact Astronautica Sinica, 2019,
40(8): 322842 (in Chinese).

(F%%58 23 T1)


http://dx.doi.org/10.1109/TCYB.2013.2271694
http://dx.doi.org/10.7682/j.issn.1673-1522.2019.01.005
http://dx.doi.org/10.7682/j.issn.1673-1522.2019.01.005
http://dx.doi.org/10.7682/j.issn.1673-1522.2019.01.005
http://dx.doi.org/10.1109/TCYB.2013.2271694
http://dx.doi.org/10.7682/j.issn.1673-1522.2019.01.005
http://dx.doi.org/10.7682/j.issn.1673-1522.2019.01.005
http://dx.doi.org/10.7682/j.issn.1673-1522.2019.01.005
http://dx.doi.org/10.1109/TCYB.2013.2271694
http://dx.doi.org/10.7682/j.issn.1673-1522.2019.01.005
http://dx.doi.org/10.7682/j.issn.1673-1522.2019.01.005
http://dx.doi.org/10.7682/j.issn.1673-1522.2019.01.005
http://dx.doi.org/10.1109/TCYB.2013.2271694
http://dx.doi.org/10.7682/j.issn.1673-1522.2019.01.005
http://dx.doi.org/10.7682/j.issn.1673-1522.2019.01.005
http://dx.doi.org/10.7682/j.issn.1673-1522.2019.01.005

	0 引　言
	1 基于网络拓扑结构的调运路径规划
	1.1 有向多值网络
	1.2 舰载机甲板调运网络拓扑结构
	1.3 调运路径规划和避碰策略

	2 舰载机甲板调运仿真推演
	2.1 舰载机滑行运动模型
	2.2 基于视线法的运动控制模型

	3 多机调运过程推演与时序优化方法
	3.1 多机调运过程推演
	3.2 起飞作业调运时序优化方法
	3.3 回收作业调运时序优化方法

	4 仿真实验验证
	4.1 甲板布列调运快速推演软件开发
	4.2 典型出动回收作业调运方案推演

	5 结　论

