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Design and implementation of grating diffraction laser
warning system based on DSP
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Abstract: Laser warning system is a type of electro-optic countermeasure equipment, which can detect
the wavelength and azimuth of the incident laser. Based on the principle of the grating diffraction, DSP
signal acquirement and processing system, a laser warning system was designed and realized, which could
detect the wavelength and the azimuth of the incident laser, and send out alarms. The design of hardware
and software were studied in the paper, the math model of the grating diffraction was built, the math
expression of the calculation of the wavelength and azimuth was deduced, then, the laser system
experiment was studied. Experimental results showed that it can detect the laser and send alarms
immediately, and measure laser wavelength and incident direction, the range of the wavelength and the
incident is 500 -1 100 nm and +13° respectively, the maximal error of wavelength is 10 nm, and the
maximal error of incident direction is 1°.
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Fig.1 Principle of grating diffraction

28 IE 52 OGP WA 3 9 — AT 6 B, Zead i
15 2 BT lds CCD L, TR IRIE K i Ot
TG 22 G AN — AT S R B AN [A] A [R) A B
T7 18 HeZ g o B AN RS, FH] CCD X &4, — 4
P75 AL & HEAT BRI, 2804 DSP 15 5 b 3 R 58 %
5 TR, SLBBHOCBAR RS I7 07 A BRI

BOCHT ST ZF HATHOCIENL BN X0, —RATHOL
BERLE N xq, FEAR I CAHAT S B

Xo=ftana (1)
x,=ftanB (2)
d(sinB-sina)=A (3)

Ao d el R B f s RE T BT AR B, A D A SO
Pk, mAKD) QPR IBALSHA o FIATH M B, FF
3 (3) PR I ASHEOE IR A, 7380 AR5 445
SFOCTE R AL B xo H1 23X (1) 7T LA 1 OB IR Y
ASTIif a,

2 RFigit

2.1 EHigit

WO EE R R RO RS . LF
CCD Fl DSP (5 E-AbF R 55 | b s 2545 S 30 43 21 Y,
wE 2 iR,

Incidenti Signal
laser ! Laser i 1gnal Show

> detecting > Lincar E:' > pr:C:tiSILﬂg N &
i\ | system CCD ! 4 V| alarm
H I base on system
! i DSP
i
loeooo-.Blackbox ______J

K 2 RGEEHHE R

Fig.2 Hardware structure of the system
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Tab.1 Part of experimental results

Experimental azimuth experimental

Actual azimuth/(°)

1(°) wavelength/nm
13 12.5 528
11 10.8 534
10 9.8 537
9 8.9 539
7 6.7 542
6 5.9 542
4 3.7 536
2 2.1 542
1 1.1 541
0 0 531
-1 -0.7 540
-2 -1.7 541
-4 -3.6 535
-6 -5.5 541
-7 -6.3 535
-9 -8.4 540
-11 -10.4 528
-13 -12.2 529
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