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New airborne multi-pulse LADAR target signal simulator
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Abstract: The airborne multi—pulse LADAR target signal simulator was studied based on signal model to
evaluate the performance of laser echo signal processing algorithms and their digital hardware platform.
Firstly, the main elements of target signal model and two definition of SNR were pointed out.
Subsequently, based on the ladar equation and 1.064 wm laser radiation photoelectric receiver experiment,
the signal waveform was obtained and the target signal composition was analized. The echo signal model
was further established by the analysis of air target echo pulse broadening. Then, the method to generate
echo signal according to SNR was proposed based on the RMS value standardization of echo noise
samples. Finally, the implement of target signal simulator was given based on FPGA and high—speed D/A
and USB2.0 data transmission, which could provide the echo signal and sync —signal of static and
dynamic targets with the SNR of 1-9.

Key words: echo signal processing; multi-pulse LADAR; signal to noise ratio;

echo signal simulation

:2011-12-22; :2012-01-19
(61071211,70971120) ; (20105155003)

1976-), , . Email:mapenge@163.com



2069
0 1.2
’ is 5 inb\
’ ins\ ind inT o
° ’ 1,
-2 ’
I
. ADC SNR= \/ﬁ (1)
i+ +i +i
’ DSP N nb ns nd nT
[3-5]
DSP )
| o Vi
(RMS)
Vi
~ SNR=—"m_ 2
RMS ~° )
' 1.3
[7-8] ’
° [10]
o ’ P 2 k )\
’ Py= szX 02 X 4rxn1n2’0T la) 3)
) R 0, 47R
s PR ;PT ’R
N N s V1 ;ku 5
, ;0 ;D,
5 © ’ ,D HUIN 3 M,
RMS
1 o
(1)
1.1 o , (1) °
N N 1
/ o 1.064 pum
1 ps. TDS5104 o 1(a) .(b)
+5V . 80 ns, 1(a) )
. ( 1(b))

o



2070

41

1S e 5 i i O B b B B

Fig.1 Waveforms generated by target signal simulator
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Fig.2 Schematic diagram of air target in laser spot
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Tab.2 At, at different target length
I,/m 8 10 12 15
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Fig.5 Target echo signal of simulator

, 24 MB/s,
200 MHz 1~50 Hz
1~150 km . 1-9 . .

. ;(2)
. ;(3)
; (4)

;(5) ;(6)

[1] Xia Guifen, Zhao Baojun, Han Yueqiu. Target detection in
three pulse laser radar [J]. Opto —Electronic Engineering,
2006, 33(3): 138-140. (in Chinese)

, ) . J1.
, 2006, 33(3): 138-140.

[2] Ping Qingwei, He Peikun, Zhao Baojun. Target detection
algorithm of laser echo [J]. Laser Technology, 2004, 28(2):
218-220. (in Chinese)

; , . J1.
, 2004, 28(2): 218-220.

(3]

(4]

(5]

(o]

(7]

(8]

(9]

[10]

[11]

Ma Pengge, Liu Yi, Qi Lin. Wavelet filter algorithm for
echo signal of pulsed lidar at low SNR [J]. Electronics
Optics & Control, 2010, 18(4): 26—29. (in Chinese)

[J]. , 2010, 18(4): 26-29.
Li Qi. Noise suppression algorithm of coherent ladar range
imagel[J]. Acta Optica Sinica, 2005, 25(5): 581-584. (in Chinese)

[J].
,2005, 25(5): 581-584.

Fang Haitao, Huang D S. Noise reduction in lidar signal

based on discrete  wavelet transform  [J].  Optics
Communications, 2004, 233(1-3): 67-76.
Ping Qingwei, He Peikun, Zhao Baojun. Study on digital
signal processor of the high resolution middle and long range
laser ranger[J]. Laser & Infrared, 2003, 33(4): 261-264. (in
Chinese)
[J]. , 2003, 33(4): 261-264.
Yang Yi, Ni Xuxiang, Lu Zukang, et al. A pulse laser
simulator[J]. Opto—electronic Engineering, 2000, 27(6): 43—
47. (in Chinese)
) ) s [J]. ,
2000, 27(6): 43-47.
Li Songming, Xu Rongfu, Zhao Changming. Intelligent
measuring system for performance parameters of laser range
finder [J]. Infrared and Laser Engineering, 2001, 30 (4):
211-213. (in Chinese)
1. , 2001, 30(4): 211-213.
Wang Zhendong, Yang Yi, Zhang Honggang. Numerical
simulation for influence of the target properties on the
receiving bandwidth of airborne lidar[J]. Infrared and Laser
Engineering, 2009, 38(2): 308-312. (in Chinese)
[J]. , 2009, 38(2): 308-312.
Huang Bo, Qiu Qi. A calculation of minimal detectable
power of laser radar in space [J]. Journal of UEST of
China, 2003, 33(1): 35-37. (in Chinese)
, . [J].
, 2003, 33(1): 35-37.
Lu Guanghua, Peng Xueyu, Zhang Linrang, et al. Random
Signal Processing[M]. Xi’an: Xidian University Press, 2002.
(in Chinese)
, , s [M].

, 2002.



