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Laser threat warning technique for satellites

ZHENG Wei, WU Xueying, CUI Jianyong, LI Ling, ZHENG Yongchao
(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China)

Abstract: Laser threat warning is a technique for intercepting, measuring, recognizing and direction
finding the threatening laser from enemy. It is an important technique for optoelectronic countermeasure.
Laser warner is able to recognize the threatening laser, confirm its character, judge threatening level, and
quickly give out warning signals, which can provide optical payload or satellite enough time to take
effective measures to protect the satellite system against fatal laser attacks. The laser warning technique
for satellite is discussed. A threatening direction detect method based on Position Sensitive Device(PSD)
is presented. On condition that laser pulse width is greater than 50 ns, an orientation resolution better than
1 mrad can be obtained within + 1°. Through broadening its receiving field by lens optical design, the
requirements on the warning field of satellite optical payload or satellite can be satisfied.
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Tablel Angle measurement results
revolving angle/(°)

0 0.100 0.200 0.300 0.400 0.500 0.600 0.700 0.800 0.900 1.000
warning angle/(°) -0.013 0.0830 0.180 0.287 0.401 0.527 0.660 0.793 0.900 0.966 0.982
error/(°) -0.013 -0.017  -0.020  -0.013 0.001 0.027 0.060 0.093 0.100 0.066 -0.018

absolute error A8/(°) 0.013 0.017 0.020 0.013 0.001 0.027 0.060 0.093 0.100 0.066 0.018
revolving angle/(°)

0.005 -0.100  -0.200  -0.300 -0.400 -0.500 -0.600 -0.700  -0.800 -0.900  -1.000

warning angle/(°) -0.009  -0.105 -0.208 -0.320 -0.438 -0.566 -0.680 -0.769 -0.839 -0.864 -0.891

error/(°) -0.014  -0.005 -0.008 -0.020 -0.038 -0.066 -0.08 -0.069 -0.039  0.036 0.109

absolute error Ad/(°) 0.014 0.005 0.008 0.020 0.038 0.066 0.08 0.069 0.039 0.036 0.109

B B 22T U i e o2 BT A B s, PSD AR B 777 (9 AR et R 22 T DU o Ko #0047 1 DA K i 2
2K AR AL PR A5 LIRS AE o 33 2 ) B i DR SR AR SCAE R T — 2D i T AR D5 Il .

4 #i

AR SO TR O B B R AT TR, BRI T —
FHEET PSD BUBOL UM J7 R R 7 3k o BFFE A R R,
XA 9 R X T BKGE 50 ns LB BGEOL kst AT
PATE = 1° JEME A, RS0 T 1 mead Jr025r B0y, R
oft % 1 o T 23 18] O B 2 T AT B4 o 5 2 A K e e R
PEIe s SN e W AN € R I G DU R R S M IDE 32

PESEATRCIE , W 2 TR R2E 8 AT 5 TR T & 15 & i A Fig.5 Coma test of Ftheta lens
S DL 5 [l 5 Ftheta 53k B 220145 R
S 3k

[1] BOOMEMEER. BOCEAREER TR AM]. JbatE8% Toll R, 1995:198-225. (WEI Guanghui,YANG Peigen.
Application of Laser Technique in Weapons Industry[M]. Beijing:Weapon Industry Press, 1995:198-225.)

[2] ZHE#E. Sl XHH AR M) K15 F B RHE K2 1 M, 2000. (LI Shixiang. Potoelectronic Warfare Technique[M].
Changsha,China:National University of Defense Technology, 2000.)

[3] FEdkf. SARZEMAEEFEARM] JbatB2 H AL, 2003. (WANG Yongzhong. Modern Military Optic Technique[M].
Beijing:Science Press, 2003.)

[47] WEHE Ak 58, Ll AR ORI, 6 T.#2, 2001,28(1):67-72. (YE Shengxiang,XIE Delin,YANG Hu. Photo-
countermeasures techniques[J]. Opto-Electronic Engineering, 2001,28(1):67-72.)

[5]1 M. EAMNEOLR TEFEAR L RBLGRT]. BOCH AR, 2001,25(2):157-161. (FU Wei. Development of laser anti-satellite
technology at abroad[]J]. Laser Technology, 2001,25(2):157-161.)

(6] XU A 2R, A5 RO 2 U A BB JEEAR P B I TR [J]. R 22 B2 5 i 10 B2 4R, 2013,11(5):693-701. (LIU
Feng,ZHU Zhongho,LI Dong,et al. Discussion on terahertz techniques in remote sensing[J]. Journal of Terahertz Science
and Electronic Information Technology, 2013,11(5):693-701.)

[7]1 5K#. ESMEOE RS2 &R IR R IEA (1], #Oot 54158, 2008,38(4):307-314. (ZHANG Jin. Status and evaluation
of foreign laser warning systems[J]. Laser & Infrared, 2008,38(4):307-314.)

[8] ZFERFEAERMHE.%. BB HOCEEN &2 W ARFT RSN a5 806 T/, 2008,37034# 1) 3):331-334.
(LI Faquan,CHENG Xuewu,YANG Yong,et al. Technique requirement analysis of satellite borne threat laser detecting
warning[J]. Infrared and Laser Engineering, 2008,37(suppl 3):331-334.)

[9] PKIEM. BEFHBEOCEZRN RG] BOL 5L 40, 2006,36(9):889-892. (ZHANG Yaping. The design of satellite
borne laser warning detecting system[]J]. Laser & Infrared, 2006,36(9):889-892.)



786 AZMFEERTFERER %15 %

[10] A Th, 5 Zn Wb At 45 0% S U5 5 181 R R[], 404 530t T2, 2011,40(4):626-630. (HUANG Chenggong,
WU Junhui,YAO Mei,et al. Laser threat orientation identification technology[J]. Infrared and Laser Engineering, 2011,40(4):
626-630.)

[11] Rl 2 E 5, A0 BOGCH AR BB 47 (1] 5 E o R B3 B 24 4, 2010,5(2):159-164. (WU Haibo,
CHENG Yubao,ZHANG Chuangxin. Analysis of laser azimuth surveying technology[J]. Journal of CAEIT, 2010,5(2):159-164.)

[12]  skbshs. A B HURER I 4% (PSD)TE 4k Bo Pk BE M3l v 59 W FIBIF S (D). B AT B B 25 T K K%, 2012. (ZHANG Tingting.
Research on galvanometer performance testing using position sensitive detectors[D]. Nanjing,China:Nanjing University of
Aeronautics and Astronautics, 2012.)

[13] ZHRIE R A, SR B M]. PY 2754 B 2 R AL, 2004, (AN Yuying,ZENG Xiaodong. Principle of
Photoelectric Detection[M]. Xi’an,China:Xidian University Press, 2004.)

EEE N
m B H(1974-), B, LTFHEEAOWA, 5 B H(1986-), o, IITGH KFETH A, i+,
~ G TR, WFE O I OE R A R email: TR, FERFE kb T EOR.
..-“ zhengwester@126.com.
- EREK(1970-), B, M, WH TR,
) E B ST 1 K B R

*BKE(1963-), F, AMHA, HFRH,

F & - (A WA, TR, WROE ; .
F ®(1986-), F, WA, Wi, TR, BFRI5 TS 2 SO s B A

T Ay 25 [0 Ol 2 2 o A

R R R R R R R R R R R R R R R S g g
THEFFALEE A4S A2FE —TARFRF MBI (F —40)

FTRAELTFFELFETABLRELS ZRFRFAKT2017HI0AAERE F. ARBTELTFELUR LSRR 2EH, TR
WR YK R, RAT AR WIS R GLRAR AAR R AET TAE G AR A
—\ EIGEE

RRFEBAA X 0I5 2 ABAD KRB EITAR AR FARLL(OP YT, LT 6 ELCFEALRIRT)AT LM
1L 52 AEREHRARCEEEAR CRZAAREAS LA, DRERLRERA. KA LR ERA. 2HF N8B 5 2%, HM. &
KOS R G); 2 KA E R EHB TS5 R AR R BREIT AR S5CADR K. @AALEEGH EMSETHER. 4
W F 5 5 EHHE A . SoC/NoCikit 7 k. B 5N X #. MEMS/MCM/ A 4% 4 A 5H . WALHELEHEMETFH
R); BERE. REEBRAFYER(EDIE EAFBAE. Bl BAFRBHAR. MBELENSHMAERERR. #RERLS
SR ERS. MR LB, HBWAAERER); 4255 AABAGGREETARE. T4, FHETAE. EFXAKRL
B, MAESTAE, EEETAE. RBEFEAEEK); 5.F5H. M. 3IDWMR R AR KFRA/D. D/AFE#., Az 542, A
PR BHA. SZHAREZELE); 6AVZNL. Bt RAGMALGIEMEERERA. WELRGAE A BIHWNER %547
HHE. EHEEE R, 5442 %. BbE AR50, TIEFALR A% FHESEELRE. A Mt EN. RE
B, FAEETF); 8 AMMARR(HiELEBEMESLRNEAHR. FAREHBEHRK. FHARMLRLIHER).
= EXEX
LA L AR KRG EBANISIATFR ALY LE, LFEER, L—REKR, FRIRAERE.
2REXBINH X(LHEABD . MEEHE. M. HE. A4 EXL. A IR B BRER L. FLAIFHFOIELEH
B A MEH s, 3 Efe 2439, ESGESOEM L M A R R R15. B A4, BXAEER 0460, Fik.
R LWL,
= BXRX KA FHEEKERSBUR ST 4 http://cscas28.csp.escience.cn/dct/page/13%55. A F M 355 5 L EM, JE %A
W, T2HH R EAH: 2017488A308 d@seib AR A A 201749 A15 RRGESEEAA DM 201749A3010
A, WXIER
LA 23k K AW 5 SOFMAE P o
2AMEARANR LIRS CEFEREFR « CFRFR . KXHEHFEHELFRLEFIR ERFF AL
X ANBE AR IFEm BRES fTFiB e,
L. AH5ABEFX
FRERE KFHRAA ZAM BEA L 023-62460815
VR RGEH)EDNAEIHRZA BfE. Kk 23UMiak: http://cscas28.csp.escience.cn/dct/page/1
T£ A w45 (010) 58887066(1%), (010) 58887064(7K) 4-#L¥R44: cscas@mail.ie.ac.cn



