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Characterization of Multi-Wavelength LED Lidar

Alifu XIAFUKAITI, Nofel LAGROSAS, and Tatsuo SHIINA
Chiba Univ., 1-33 Yayoi-cho, Inage-ku, Chiba, Chiba 263-8522

Abstract: A multi-wavelength lidar system with a Light Emitting Diode (LED)-based light source is designed and
developed to monitor near-surface atmosphere at nighttime. The LED light sources with wavelengths of 365, 450, 525
and 630 nm are used as lidar transmitters to detect hard target and atmospheric echoes. The pulse circuit for realizing
the pulsed oscillation of the LED lights is applied by the avalanche breakdown of the transistor. These LED pulsed
lights can be synchronized by serially concatenated to the circuit. The LED has a pulse width of around 17 ns, repetition
frequency of over 250 kHz, and each peak power of up to 2 W. With these LED transmitter characteristics, the lidar
system accomplishes monitoring the atmosphere's rapid activities in the near-range measurement. This report discusses
the characterization and practical test of the multi-wavelength LED lidar.
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Fig. 1 (a) Schematic diagram of the multi-wavelength LED lidar system and logarithm range corrected
signals calibrated from overlap function of LED lidar.
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Fig. 2 Hard target observations using the multi-wavelength LED lidar.
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Fig. 3 Temporal variations of multi-wavelength lidar measurements, and nephelometer observed for the
period from 5 May to 6 May 2022: (a) total extinction coefficient from the LED lidar, scattering
coefficient from the nephelometer, (b) 365 nm, and (c) 450nm space-time indications of total extinction
coefficient from the Klett analysis of the LED lidar data.
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