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A miss distance estimation method for radio—laser combination fuze

FU Siqin, GUO Ning
(Beijing Institute of Electronic System Engineering, Beijing 100854, China)

Abstract: Miss distance is an important index in measuring the performance of guidance and control
system. Based on the radio—laser combination fuze, a post-test miss distance estimation method is
proposed by developing the relationships among the miss distance, activation distance, and miss distance
direction. Both slide rail testing and flight testing demonstrate the high accuracy of the proposed miss
distance estimation method. Furthermore, the universality of the proposed estimation method makes it
possible to be used for a posi-test estimation of miss distance with similar mechanism.
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Fig.1 Geometric relation of missile-target encounter
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Tablel Test of arithmetic

set miss distance/m initiation distance R/m azimuth of fuze in the body frame at initiation time ¢ /(°) estimated miss distance/m  estimation error/m
3 3.75 45 25 -0.5
5 6.75 180 5.4 0.4
8 11.25 300 8.7 0.7

4.2 Hikp

PR T ZEERGTE, BOCTIEMICL R 55 G, 55 2R A E AR e 55 A AL s 2 19 05 67 7T LLE
EXF 2 A GHE R AE BORSCE AT, TR/ NI B RS L, A RS — R S E DR 5 S

BT Y RE A JC LR O B 5 5 L F A IR A R ik AR R A R R SO T IR S ShiE RS R I T (s 0 1Y
KR, DRt ads a7 LA RATR LA J5 T ik — 20 482 5 5 sl BE B R AL HE 7 57 0 RS 1 52

1) RESUEEEIIEME. EolEENEEAZRRTR T, HmoHEmE 8o, Si/hEegXim, wTeli
o |1 I 0 0 4

2) WG MERLME DB B IR i 515 RABCRABOL 0RO, 4N R H R 5
TR, T LA R AR AR AR AL bR 2R 0 5 L o B I BORE 0 R, BE T B 0 T D B S O 3 0 R R

5 #it

ARSCHR I T —Fh 2 T IR O E & 5 HE M BRE R AG ST, B DUTE AR i 1 e 4T T AT a6 P e o ' )
DA 8 150 48 4 DL R AT oy KORSE B e i Ak B50KS iy 32 AN vog 9 TR AT . e 3 6 A USRI, 32007 R AN B Ry R
TR RO, [N %O B A B n I, AT T 2 A ot 0 1 I A PR A
SE 3k
[ 1] FLEEMAN E L. Tactical Missile Design[M]. 2nd ed. Reston,VA:American Institute of Aeronautics and Astronautics, 2006.
[2] ZHESE R, E4,5%. RN EERERD]. RETREEHETFHAR, 2004,26(6):768-772. (WEI Guohua,WU

Siliang, WANG Ju,et al. Overview of miss distance measurement technology[J]. Systems Engineering and Electronics, 2004,

26(6):768-772.)

[3] LI Kang,YANG Shaoqing,LIU Songtao. Methods of obtaining miss distance based on image measurement technology[M]//

Information Engineering and Applications. London:Spinger-Verlag London limited, 2012:103-110.



548 AMERZS5BEFEREFER 514 %

[4]

[5]

[6]

[71]

WANG Xiaoli,ZHOU Xun. Design of the miss distance measurement system based on the fusion of GPS,INS[C]//
Proceedings of the 2012 Third International Conference on Mechanic Automation and Control Engineering. Washington,
DC,USA:IEEE Computer Society, 2012:27-29.

FANG Bingyi,WU Siliang, WEI Guohua. Vector miss distance measurement based on range-only target tracking[C]// CIE
International Conference on Radar. Shanghai,China:IEEE, 2006:16-19.

. FET LG 2 PR S R B R AR R )] BB EE R, 2007,35(2):31-34. (GUO Ning. Estimating method
of miss distance based on fuse’s Doppler frequency signal[J]. Journal of Modern Defense Technology, 2007,35(2):31-34.)
SEARBT, SRR, 27 AT B T G LE AR R L AR BT M. JE R B M H R 2 4B, 2006, (YUAN Linzhen,
ZHANG Bin,GUO Ning. The Fuze-warhead System Design for the Air-defense Missile[M]. Beijing:Editorial Department of
Modern Defense Technology, 2006.)

kAR E AL B A R G 1 5 AR A RBOR R SRR M. bRt T R, 1994, (ZHANG Zhihong, ZHOU
Shensheng. Efficiency of Fuze-warhead Matching and Warhead Design for the Air-defense Missile[M]. Beijing:Aerospace
Press, 1994.)

EEE .

fTHT 2 (1987-), &, mEH KBWA, M B F(1971-), L, WE{LEEA, B
+, BYBETREUE, FEEWIE 7 NSl R E A +, BRFE G, BRSSO SRR A R
K .email:fusiginbit@163.com.

(E$E56 524 10)

[10]

[11]

[12]

[13]

[14]

R SEAL ERM. JEF MSINR 19 147 2 1 MIMO ZhE TH MBI 5L ). KB Z RN 5 d 7 F B2ER. 2013,
11(4):572-577. (MA Jun,DOU Dongdong, WANG Daming, An uplink multiple access interference suppression algorithm in
multiuser MIMO based on MSINR[J]. Journal of Terahertz Science and Electronic Information Technology, 2013,11(4):
572-577.)

KISIALIOU M,LUO X,LUO Z Q. Efficient implementation of quasi-maximum-likelihood detection based on semidefinite
relaxation[]J]. IEEE Transactions on Signal Processing, 2009,57(12):4811-4822.

KANUNGO T,MOUNT D M,NETANYAHU N S,et al. An efficient k-means clustering algorithm: Analysis and implementation[]].
IEEE Transactions on Pattern Analysis and Machine Intelligence, 2002,24(7):881-892.

VISALAKSHI N K,SUGUNA J. K-means clustering using max-min distance measure[C]// Fuzzy Information Processing
Society, 2009. NAFIPS 2009 Annual Meeting of the North American. Cincinnati,OH,USA:[s.n.], 2009:1-6.

Spatial channel model for Multiple Input Multiple Output(MIMO) simulations[EB/OL]. (2012-09-12)[2015-05-11]. http://
www.3gpp.org/ftp/Specs/html-info/25996.htm.

TEEE T

F OE%(1984-), B, mEgSHE A, 1 MR #A(1986-), B, M KZH A, fE
B RO A, BYE TR, ARk BB LR A, EEWRSE N RS B shid
= b B Bhil{E R4 .email:wsptrieu@126.com. EHA.

J

AL
} e (1979-), %, WHEHAEREA, Wi
L £, PRI, BRI 1k L

WREZE (1984-), 5, WAt WA,
o, B, EBWED5 1 N TE S R Sl fE BOR.



