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Jamming Effectiveness Analysis of the Weather Vane-type Laser-guided Bombs by Laser

FANG Yan-chao®+?, GUO Li-hong?, L1 Yan®, WANG Jian-jun?, YU Guo-quan®+?, CUI Shuang'+?

1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun
130033;

2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Electro-optical countermeasures system includes four kinds of interference patterns that are the
smokescreen passive, laser angle deception, laser blocking, and laser suppression. Based on these
interference patterns, the photoelectric confrontation simulation system is established to confront the weather
vane laser-guided bombs. The process of system simulation is described, and the mathematical models of
laser propagation, smoke transmission, seeker signal processing, jamming calculation, bomb control and
movement modules are mainly investigated, and then simulation experiments and data analysis are
performed. According to the simulation results, the main factors that affect the interference effect of various
interference manners are analyzed. Furthermore, influencing factors are divided into two types: transient and
gradually-varied, and then the characteristics of the influence on interference effects are simultaneously
analyzed. In addition, the simulation system has been applied in the semi-physical simulation project, and it
can also provide both reference and basis for the analysis and evaluation of the photoelectric confrontation
efficiency.

Keywords: laser-guided laser atmospheric propagation seeker jamming

W e H 391 2013-01-05 & bl H 3] 2013-03-14 1 45 il & A7 H 3]

I H

JHCH 31 R A Uk s DRSO SR AU 42 (LXII-11-Q80) 5 it 5 A T A4: i 5¢ T 1 96 S WP 4 (SKLLIMO0902-01)
B H

T A

B RS 2 Jr il (1984-), U3, M A FIe N, FE NSO R G EE AR M. E-mail:fangyanchao@126.com

1E# Email:

2% ik

[1] Deng R L. Optical Guidance Technology [M]. Beijing: National Defense Industry Press, 1992 (in Chinese).

[2] Sun S J, Zhang J Y. Overview of simulation test system used for photoelectronic countermeasure [J].
Infrared and Laser Engineering (41450 T#), 2003, 32(6):551-552 (in Chinese).

[3] LiH,LiY. Development and key technique analysis of laser jamming technology [J].Laser &
Optoelectronics Progress (0t 56 H 1223 f£.2011, 48(8):2-5eress™"

[4] LiS G, NieJS, LiH, et al. Assessment of effectiveness on angle deceptive jamming to semi-active laser-
guided weapon [J]. Infrared and Laser Engineering (Z.4F-5# 5t TF2), 2011, 40(1):42-45 (in Chinese).

[51 ZhangJS, Wang S C. Design of a simulation system for laser guided weapons [J][J].Electronics Optics &
Control (H1)65##1.2005, 12(2):56-59 cres=""

[6] DengF L, Liu Z G, Wang S C. Design and development of the hardware-in-the-loop simulation system for
laser seeker [J]. J. System Simulation (R4 %K), 2004, 16(2):255-257 (in Chinese).

[71 Link D J, John R S. Simulation and modeling of high energy laser systems [J].SPIE, eresf

[81] Zhou H, Zhu J G, Zhang Z L, et al. Design of dynamic tracking and guiding system for laser-electronic
theodolite [J]. Opt. Precision Eng.(Jt:2%: % TfE), 2011, 19(11):2672-2627 (in Chinese).



[91 Xue XY, Gao Y G, Han G Y, et al. Correction of laser pointing error of level mounting laser transmitter
system [J]. Opt. Precision Eng.(J%# #§% T.f£), 2011, 19(3):537-541 (in Chinese).

[10] Sun Z2 Y, Zhang L, Jin G, et al. Simulation and experiment on attitude tracking control of small TV satellite
[J]. Opt. Precision Eng.(Ot2% Fi% T#£), 2011, 19(11): 2716-2721 (in Chinese).

[11] LiuW C, Qi L L, Gao X Z, et al. Simulation calculation on atmospheric transmission properties of laser-
guided band [J]. Meteorological and Environmental Sciences (‘i% 5##l%), 2011, 34(2):65-66 (in
Chinese).

[12] Rao R Z. Light Propagation in The Turbulent Atmosphere [M]. Hefei: Anhui Science & Technology Publishing
House, 2005:55-145 (in Chinese).

[13] Zzhang Y X. Light Propagation and Imaging in Random Media [M]. Beijing: National Defense Industry Press,
2002:211-251 (in Chinese).

[14] Wang Y F, Li L Y. Stray light suppression of star photoelectric detection system for space target in
daytime [J]. Opt. Precision Eng.(O2% 5% T.#2), 2011, 19(12): 2855-2858 (in Chinese).

[15] Sprangle P, Penano J, Hafizi B. Propagation of high energy laser beams in various environments.

Washington, D.C.: Naval Research Laboratory, 2007.

[16] Ding Z S. The Study of the Control System of the Laser-Guided Bombs.Harbin: Harbin Institute of
Technology, 1997 (in Chinese).

[17] Cui S, Guo L H, Li Y, et al. nalysis and test of coupling efficiency of optical vertebra transmitting device [J].
Chin. Opt.(*h[H%%%), 2012, 5(6):610-617 (in Chinese).

[18] Zhang X L, Guo L H, Zhang C S, et al. Design of high-voltage pulse trigger system for CO,, laser [J]. Chin.
Opt. (FHE%), 2012, 5(4):416-422 (in Chinese).

[19] Tan X C, Wu Z C, Liang Z. Design and experiment of artificial compound eye receiving system [J]. Opt.
Precision Eng.(Ot% % 1), 2011, 19(5):993-996 (in Chinese).

Copyright by &2%4)



