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Du Yuansong!#*, Luo Weil, Dong Ruijie!, Dong Wenfeng?!

'Air Force Early Warming Academy, Wuhan, Hubei 430019, China;
2Unit 93107 of PLA, Shenyang, Liaoning 110000, China

Abstract: In view of the current state of the technology of the laser-guided weapon system that is vulnerable to
fraudulent interference, a new idea using random sequence coding is proposed to improve its anti-jamming perfor-
mance. By using the characteristics of better anti-interference performance of pseudo-random sequence, the laser
active detection target system can not only achieve long-distance active target detection, but also effectively prevent
external interference and improve the reliability of the system. The signal generation system is designed and im-
plemented by combining Arduino IDE, Arduino UNO R3 microcontrollers, with oscilloscopes and YAG lasers, with
good anti-interference performance. The system can be used for the study of new laser target indicators.
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Fig. 1 Laser control signal generation simulation equipment connection. (a) Laser control signal generation flow chart; (b)
Simulate the experimental connection diagram; (c) Oscilloscope display experiment connection
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Fig. 5 Oscilloscope screen display
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Fig. 8 Control signal part effect diagram. (a) Horizontal scale 20 ms; (b) Horizontal scale 50 ms
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Overview: In view of the current state of the technology of the laser-guided weapon system that is vulnerable to frau-
dulent interference, a new idea using random sequence coding is proposed to improve its anti-jamming performance.
The purpose is to design a laser target indicator that is simple in structure, small in computation, and capable of achiev-
ing strong anti-interference ability and relatively difficult to crack. Because the pseudo-random sequence has strong
anti-interference, difficult to crack and easy to implement, this paper applies the anti-interference characteristics of
pseudo-random sequence to laser guided weapons. The laser active detection target system can not only achieve
long-distance active target detection, but also effectively prevent external interference and improve the reliability of the
system. The guidance signal is designed by using Matlab computing software. The signal is coded by changing the in-
terval between pulse and pulse. Experimental platform is developed by Matlab software the Arduino IDE software, ana-
logue oscilloscope and Arduino UNO R3 microcontroller, and GDS-2000 digital oscilloscope, etc, to produce simulated
experiment platform to generate laser control signal. The simulated experiment verifies the generation of the pseu-
do-random sequence indication signal. Three kinds of target indication signals are designed. In order to generate a la-
ser-guided signal of random-pseudo sequence in pulse widths and intervals, the control signal above-mentioned is ap-
plied to a FIRDP-1064 YAG laser which is measured by a WKWR-1 waveform detector. Under the laboratory condi-
tions, a laser-guided signal that can be used for laser-guided weapons can be obtained. The experiment simulates the
process of receiving diffuse reflection echo by laser guided weapon seeker, the laser guidance signal is pointed to the wall,
and the detector receives diffuse reflection laser signal from the wall. After decoding, analysis and signal processing, it is
determined that the received diffuse reflection laser echo is the indicator signal. By comparing the characteristics of the
three types of target indication signals, it can be seen that the third type of target indication signal is a random signal
similar to a pseudo-random sequence, which has the characteristics and complexity of pseudo-random sequence coding,
and also reduces the speed of change and the difficulty of decoding. Combined with software and hardware, the signal
generation system is designed and implemented by combining Arduino IDE, Arduino UNO R3 microcontrollers, with
oscilloscopes and YAG lasers, with good anti-interference performance. The results show that the system is stable, and
all parameters meet the design requirements. For laser guidance research, this study can provide a design solution for
target indicators of laser-guided weapons to counter interference. The system can be used for the study of new laser tar-
get indicators.
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