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Collaborative Killing Zone of Ship-to-Air Missile
Based on 3D Proportional Guidance
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3. No.91206 Unit of PLA, Qingdao 266108, China)

Abstract: The basic concept of killing zone is presented, which can be divided into the vertical killing zone
and the horizontal one. Considering that the missile speed vector can be decomposed into the vertical plane
and the horizontal plane, the three-dimensional method of proportional guidance trajectory is introduced,
which is then used to simulate the process of missile/target encountering under the guidance of single
warship and dual-warship cooperation. The simulation results show that collaborative guidance can greatly
improve the far edge of the killing zone of the ship-to-air missile at low altitude, and effectively improve the
operational efficiency of the missile.
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Fig.1 Typical shape of killing zone
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Fig.2 The vertical killing zone

B 2 do gk LM R ARG KRS, =L 0 50

B0 ) — B [BK ;LR R R G R &5 RQ /o A 45
XA ON BARRGRER; MN FRFZGRAMRH
FRKREBRIH ITEE A, R R KN E/DS
BEH, FRAHRNRKEE  d, RnTEmE HE
AR R RHE  d, FRRFE R B H B30 XOE R4
B ;d, BRARMERE/MER B £, Rm R X i
KAl =18, - S, | FRmMBHER N 0.7 &N H B
B R A KB
1.3 KERGRX

A% R ERKEE TR AR AR NRERN
KERGIX™ A 3 Fiw.

Prowax| 14
I

pl--—- S

p; A

X 1

B3 KRR
Fig.3 The horizontal killing zone
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Fig.4 Velocity vector decomposition of ship-to-air missile
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Fig. 6 Radar tracking range under dual-warship
cooperative guidance
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Fig.7 Radar tracking range under the guidance of a single warship
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Fig.8 The process of missile/target encountering
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Fig.9 Killing zone of ship-to-air missile guided by single warship
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under collaborative guidance



556 3 THEES: EFSHWHTE M SRIER G RP 5
. o 5 % % Wk
5° L )/ / J/j l; (1] Bbf, 2303, X B MAAR S SHES RS
=\ AYRBIFELI]. s T, 2009, 16(9) :20-23.
! | T [2] 230k, FRMA S MESWAGREABRREI].
ST T 0 1z 3 45 6 JA N 5 5223t , 2008, 28(2) :45-46.
X/km

B 11 RS S TR
Fig. 11 The killing zone under collaborative guidance
AEXT ECE 9 RN 11 55 H 8 S T LAE U
[l RIELT , 0 ITE 25 m RE R AGE AR Y KTERE
HAZ AT, RO PSR 6] SRR3R T i A iR = R i
Ho WA, BT LATARE PR A9 AHXS A28 (B LA L) , A
BB AT A RALE HAY

4 HRIF

A SCAAR X AT 53 R T FLAR AR X KA 45 KA
FEAM S A, R = 4R LB 55 | 0B 8 I 38, X B
AU bp 1R 1 B AR B0 T B9 5 H 1 8 i AR A
B0 LU AR 0 ) T8 5T AR A LT AR
5, SR b R i AR DL, =S S 3 R R A I 5
BB TRARBENRS . W, ZmRE RWRGX
WHRRAMRE, T 2 —BUEMIR 5%, AT
AR HABAH P | B sk —xE BRSO T %)
3 HE BRI H, A5 AL =S T8 R Xk
& B IR LR & TR o

[3] AREEH, MR R T5 .4 MALRIRFTHES
SRR SR [T]. K 538 #EE R, 2012, 37
(10) .46-49.

[4] BhER=, RUEZE HFR, 5. MEe R R 4R S
IRRERIEE 4T [T]. K T 548 #4E#] ,2012, 37 (6) :119-
112.

[5] CHENG S W. Very long range anti-air missile systems de-
sign[ C]//IEEE Aerospace Conference Proceedings, 2003.
doi;10. 1109/AERO. 2003. 1235208.

(6] HI,AEN,FR. M SFWOEH SRR
B3l J]. 154 R S5 (K ,2010,32(6) :16-19.

(7] fRéaw. b= AR SRR IM]. U P EFA
At ,2009.

(8] XHGH. MWZ=SFUWHLISFEHIBEEI[M]. Jba Ep
Tolb Hs it ,2009.

(9] ThEEH],ZEEM, . By S E s RE M].
B % b ol KA i ik, 2016.

[10] ZB/KR,RKRFEH, it fzEFHREREN )

PrvEfs [T Ui fe T4, 2011, 32 (5) - 131-133,
145.

™ H

FEARRRAVRAR LB T HE

PHEOLE X LB RBR R LRI R

i 23 Al 5 U R AR FDA (193 HARIREROT 5

F T2 R [ 0 250 B3R 1 ¥ R TR BR AR Y
P A AN PURERR AT SRR S A T
LR EX AR ER RS KT

CMOS HiI EMCCD 72 Ry [ T BIf5 8 LR
B R A AR B BR AT

£ H

TR B A 5 W 3 X AT A £ BB

EITA 1 B M4 B 20 AL A R BRER— B3Rk
— R B BT BT

R BRI SR IB TR 5T

OGS T IR A U5 Bk s R vt

BT A E RS il o e B D vk

PENLT | T2 H ATl Jr RIS

R BRI P B AT



