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Simulation and study on maximum pex-itted noise of
airborne long-range laser ra): ze-finders

ST
YAN Deke'* | HAO Peiyu', HUO Jing', <10 Sai', JING Jialei'
(1. Luoyang Institute of Electro-optical Equipment, Aviation Industry Corpcration of China, Luoyang 471023, China; 2. Science
and Technology on Electro-optic Control Laboratory, Luoyang 471057, Cnina)

Abstract: In order to improve the design feasibilty o .eceiving system for an airborne laser rangefinder, the maximum
allowable input noise level was analyzed according to the naranueters of the maximum range and signal-to-noise ratio threshold.
Noise was closely related to the sensitivity of laser reception. Based on laser ranging equation, the relationship between the
minimum detection sensitivity and detection rarge vias analyzed. The characteristics of echo spectrum, the bandwidth of detection
module and amplifier were simulated. The mag..ification of echo signal and the value of output signal of main amplifier were
calculated. At the same time, accordiug o Gaussian white noise model and output signal value of main amplifier, the maximum
allowable input noise value of las.r ri ~Zing receiving circuit was calculated. The circuit was designed and tested. The results
show that the deviation between i-se~ reception sensitivity and theoretical value is 5. 7% . The deviation between the maximum
value of extinction ratio mahoa anc the theoretical value is only 1. 5% . The method of noise analysis has important guiding

significance for the desi~a of -=~:1ving system of airborne long-range laser range-finders.
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Fig. 1 Block diagram of laser ranging receiving system
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Fig.2 Simulation of radiant luminance of sun light

12x107%
;10X10’5‘
Né 8x1075
§ 6x10757
5 4x10°5
T 2x10°51

0x1073

~3 4
1600 2000

"800~ 1200
wavelength/nm

400
Fig.3 Simulation of radiant illumination of sun light

17 SU T 7 1064nm 3 B, K HDE 0K

U 6 B 8 S 52 0 L, =3.04 x 107 W/ (em” « sr -

nm ) , K BHE X T 6 e S BEE H, =6.5 x 10 W/

(cm2 *nm)



FA2E Fol)

TR LA RO BE LIS K o Ve 7 0 ZURF ST 813

WOLI R R 58 L SR H AR S i e I
G T SRR P, =2.TaW, ), =0.6,A) =
S5nm,d, =1.0mrad,D, =0.14m,T, =0.84,p=0.2,

1.2 EFERMNEREE S

A A IR DNASEER Hhy =5 PR 45 S i O 22
JiC, FLMR RS P 4 TR, [l R, OPA Dhis i
K 4% (operation anplifier)

Qo

R
™ NAMP
PA—b

E5-op)
1 APD ' I I AMP

Fig. 4 Noise model of APD detection unit
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Fig.5 Frequency spectrum analysis of pulse signals
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