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Relationship between atmosphere extinction feature

and eye safety of airborne atmosphere detection lidar
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(Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: The effect of the vertical extinction characteristics of aerosol, cirrus and dust on laser
pulse maximal threshold energy of the airborne lidar for eye safety is analyzed quantitatively
according to U.S. A. ANSI standard. Airplane minimum altitude for eye safety was calculated
and analyzed quantitatively according to the dust detected by the ground-based lidar in Hefei.
The variation rule of laser pulse eye safety coefficient with altitudes was simulated and calculated
with the characteristics of all kinds of atmospheric compositions detected by airborne lidars. The
calculation result indicates that the influence amplitude of the dust on laser pulse maximum
threshold energy for eye safety reaches tens of millijoules. The conclusion forms a baseline for
the maximal energy setting of 532 nm & 1 064 nm laser pulse for the airborne lidar design for
eye safety.
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Table 1 Primary technology parameters of airborne
atmospheric detection lidar
Parameter Value
laser Ultra Nd : YAG
wavelength/nm 532/1064
repetition ratio/Hz 20
divergence /mrad 0.3 2
emission transmission 0.8
vertical resolution/m 30
diameter/mm 200
field of view/mrad 1
CPS/s™! 500/100
filter center wavelength/nm 532/1064 £
bandwidth/nm 0.3/0.5 e
quantum efficiency/ % 12/2
recelving transmission 0.4

detecting horizontal area
detecting uprightness span/km
horizontal resolution

voltage/power consumption

plane aviation area

0~12

200 m/s, 100 pulse
AC 100 V/400 Hz

:2003 3 21
,2003 3 21

2001 4
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Fig. 3 Maximal eye-safe threshold energy of airborne lidar laser pulse versus atmosphere extinction characteristics
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