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Development of LED light source for aerosol detection optical radar
ZHONG Wenting, HUA Dengxin, LIU Jun, ZHANG Chen, YAN Kejun

(School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology.
Xi’an 710048, China)

Abstract: As a remote sensing light source, LED has the advantages of rich wavelengths, small
size, low cost and so on; for aerosol detection optical radar applications, a new LED light source
is developed. The LED pulse driving circuit is designed, making LED emitting the pulse light
beam at the repetition rate of 100 kHz, pulse width of 200 ns, and pulse energy of 30 nJ. Using
the ZEMAX software, a simulation model for total internal reflection collimator is established;
combining with Kepler telescope structure, a two-stage collimating light path is designed com-
pressing beam divergence angle to the range of 5. 7 mrad~22. 9 mrad. The influence of beam di-
vergence angle on the radar’s geometric overlap factor is analyzed, and it is shown that the blind
area of radar system is very small. Simulation results and preliminary experimental results show
that the detection range of radar system is up to 210 m. The feasibility of the LED light source
for aerosol detection optical radar is verified, with this radar suitable for near range aerosol detec-
tion in the city.
Key words: atmospheric remote sensing; LED light source; optical radar; aerosol detection; di-

vergence angle
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