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Abstract: The path planning for warship-aircraft joint operation is studied. Firstly, the weapon system of the
destroyer is analyzed to obtain the safe distance when the shipboard helicopter and the destroyer are
performing a task cooperatively. Since the traditional A™ algorithm cannot be applied directly to the path
planning for warship-aircraft joint operation, the security costs and the path safety factor are introduced. An
improved weighted A" algorithm is given based on the traditional algorithm, to solve the path planning

problem for warship-aircralt joint operation. Finally, a case simulation is given to verify the effectiveness of

the improved algorithm.
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Fig. 1 Weapon system of the destroyer
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Fig.2 The interception ranges of the destroyer’s weapons
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Fig.3 The principle of the weighted A* algorithm
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Fig.4 Independent planning based
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Fig.5 Simulation based on improved A* algorithm
MBS ATLIE RS BRI B R AR B T 4 38
AAD ERE_ENGHIBRT , RERAMB AT
ZERFFRERSE. AT XORGBREZEENE
&, A X G HBENEZLENES, AN ZZE

HIR B,
B BRI LR 2 B,
*2 HFHEHERER
Table 2 Comparison of the simulation results
sn  wmacmx GEIRL RGN
#ERT/s 0.0786 0.156 0.148
HELE 498.52 531.25 754.35

MR2ERER ML TER A Bk, R LR
HREERARBR S BRENR e, A, AL 22
K, Rt Z2fUEBK BN E 2SR

4 BE

AXETES A" BEREE, ZE T E TSN
A E, FHE L2 ER S, R @R TE
B AR B AL & AR . B REITERY:

1) BCEEAAL AT BIE AR RHR B ARALER & AT B9
Lotk A EIEMREE L E FE RRE

2) EEEAE AN R E RN E 2R UE, 7T
B RRER AN B AR R 2 K/ B — A, AT
18 NAF] B B PR 55 ZER

FXAEIE T Ml HZ 2B RN KA R
EEARRE,ET -FRRRFTAIHRES BfRFEL
TIRFTERES-

2% X W

[1] STENTZ A. Optimal and efficient path planning for par-
tially-known environments [ C]//Proceeding of the IEEE
International Conference on Robotiecs and Automation, San
Diego, California, USA, 1994 :3310-3317.

(2] =5, MER, B ETHNTHEENBINFA
BEMRA[I]. KT 83k, 2006,25(4):49-51.
(HUANG Y, SUN D B, QIN Y Q. Path planning of mobile
robot based on particle swarm optimization algorithm [ J].
Ordnance Industry Automation, 2006, 25(4 ) :49-51. )

(3] EMR,ET 4 BT ATRGENBIIEAREDL
QB[] EN T2 5 5 A, 2006, 27: 26-28.
(HUANG B Q, CAO G Y. The path planning research for
mobile robot based on the artificial potential field [ J].
Computer Engineering and Applications, 2006, 27 :26-28. )

(4] F@3E FRAR,LE, %5 ETEREEENBIIES
ANBSSBEMRBIF[T]. RS 5 AL, 2007,26
(8):3234. (WANG H Y, CAI X D, YOU B, et al. Re-
search on dynamic path planning of mobile robot based on
genetic algorithm[ J]. Transducer and Microsystem Tech-
nologies, 2007, 26(8) :32-34. )

(5] BfR BUFEHRFEEHENAM]. Jbx A2l
#1,2005. ( DUAN H B. Principle and application of ant
colony algorithm[ M ]. Beijing:Science Press, 2005. )

(6] MBR¥E,BIMGE, B T ENILS A AES
B EARIBT SR [ T]. THEALAL FIBTSE ,2007,24(10) :56-
58. (HAO Z B, HONG B R, HUANG Q C. Study of cove-
rage path planning based on grid-map [ J]. Application
Research of Computers, 2007, 24(10) :56-58. )

(F#Z 23 R)



HoM %

N BETREESORK/NCE BRI LS % 23

[1]

(2]

(3]

[4]

(5]

(6]

2% XM

JIANG H, WANG J J, GONG Y H, et. al. Online multi-tar-
get tracking with unified handing of complex scenarios
[J]. IEEE Transactions on Image Processing, 2015, 24
(11) :3464-34717.

DU B, ZHANG L P. Target detection based on a dynamic
subspace[ J . Pattern Recognition, 2014, 47(1) :344-358.
TR, IV, B R, 5. — AL B SR s BT
T[], e kE% A2 ,2005,13(6) :747-753. (ZHANG X
G, SUN W, HAN G L, et, al. An automatic recognition algo-
rithm for bullet holes[ J 7. Optics and Precision Engineer-
ing, 2005, 13(6) :747-753. )

ARIEAE, 5K A, R k. —Fik T AL ) 3L R 5 5]
B MRIELT].  EER K 2#£4R,2001,6(11)
1075-1078. (SHAO Y F,ZHANG L WU G W. A model
based detection algorithm for sequential target holes [ J].
Journal of Image and Graphics, 2001, 6(11) ;1075-1078. )
YE C L, MI H. The technology of image processing used
in automatic target-scoring system [ C]//Fourth Interna-
tional Joint Conference on Computational Sciences and
Optimization, 2011 :349-352.

Z B be g, B HER. SEEAHE M R R KA IE
[J]. BafCE AR ,2014,37(14) . 109-113. (QIN B, YIN

[7]

(8]

[9]

(10]

(11]

X L, YU S J. Image correction of wireless ultrasound read-
out system for shooting practice [ J]. Modem Electronics
Technique, 2014, 37(14) ;109-113. )
r A, ERTEL, ERAE, . BN/ R A A TER
GEL AR A T]. BOoHEA ,2013,37(5) :690-695.
(GAO Y, WANG A M, WANG F H, et al. Application of
improved wavelet transform algorithm in image fusion[ J].
Laser Technology, 2013, 37(5) :690-695. )
EL-TAWEEL G S, HELMY A K. Image fusion scheme bas-
ed on modified dual pulse coupled neural network[J]. IET
Tmage Process, 2013,7(5) ;407-414.
BHATNAGAR G, WU Q M J, LIU Z. Directive contrast based
multimodal medical image fusion in NSCT domain[ J]. TEEE
Transactions on Multimedia, 2013, 15(5) :1014-1024.
IMEZE. /BB S R R AL B R [M]. b5
A R, 2012, (SUN Y K. Wavelet transform
and image processing technology [ M ]. Beijing; Tsinghua
University Press, 2012. )
RIEFE, BRAEOL, EF e, 4. BT /DB S 1 (5 Bl
BHEEPR )] L E TR F 1R, 2014,34 (12)
1262-1266. (YU W Y, CHEN X G, DONG S L, et al. The
research of image fusion algorithm based on wavelet trans-
form[ J]. Transaction of Beijing Institute of Technology,
2014, 34(12) .1262-1266. )

(k4% 10 )

(7]

(8]

[9]

BAEA, RIER. BT AL A" BRI RSP 48 A B%
T[T ] B RHER 222 4 B AR B R, 2008, 36
(s1):205-207. (ZHAO Z M, MENG Z D. Path planning of
service robort based on adding-weight A* algorithm [J].
Journal of Huazhong University of Science and Technology -
Natural Science Edition, 2008, 36(sl) :205-207. )
BN BTkt AT Bk ik R SR A R
[D]. BJK:HFF K&,2011. (ZHOU X ]. Research of
routing in the game map based on improved A" algorithm
[ D]. Chongging : Southwest University, 2011. )

WENR. BT B MEERGRID]. B AR
Ji A 2E,2012. (XU Z J. Research about the theories and

algorithms of transfer learning[ D]. Shanghai; East China

(10]

(11]

[12]

Normal University, 2012. )

BRZe . MERERIRAT T (D], V% PR TR R
2£,2014. (DUAN Y M. Research on bee colony algo-
rithm[ D]. Xi’an : Xidian University, 2014. )
TR, B ZE, N . — BT BT A B
B BEIET]. B ,2014(3) :6. (DENG S
P, ZHANG Y ], LIU H P. Path planning based on threat
potential field and A” algorithm[ J]. Science & Techno-
logy Vision, 2014(3) :6. )

PRERE BB IR HR S A BREEWMSM AL+
YR ABFIE [T]. BT8P B, 2008, 33:269-270.
(CHEN S Q, TENG Z J, HONG Q, et al. Applied re-
search of A-star algorithm in traffic navigational system

[J]. Microcomputer Information 2008, 33.:269-270. )

U ST ST ST ST T,

AF| B Ao LK T H 36693 k4T

-1 -l -l






