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Development of airborne coherent Doppler lidar for flight safety
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Abstract

A coherent Doppler lidar (CDL) is an attractive wind sensor for flight safety. Japan Aerospace Exploration Agency
(JAXA) is developing an airborne turbulence warning system to detect clear air turbulence for jet transports and
researching a remote wind sensing technology for helicopters, especially for the measurement of true airspeed at low
airspeeds and detection of small-scale atmospheric turbulence such as is likely to exist in mountainous areas or around
high-rise buildings. A 1.5um all-fiber CDL system is proposed as an airborne wind sensor, and has advantages of small
size, high reliability, and high installation flexibility. The prototypes of a 1.5um all-fiber CDL were installed in JAXA’s
research aircraft (Beechcraft65) and helicopter (MuPAL- ¢ ) . Flights and ground tests were carried out to evaluate their

performance. The evaluation results indicate that a 1.5um all-fiber CDL has good potential for these applications.
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Fig. 1. The lidar system installed on the research aircraft
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Fig. 7. Melco’s 1.5pum CDL system

Fig. 8. MuPAL- ¢ with the lidar system installed

Table 1 Major Specifications of Evaluated Lidar System

Transmitted Beam Pulsed
Wavelength 1.5pm
Pulse Width 0.2psec / 0.5psec
Pulse Repetition AkHz
Frequency
Transmitting Power <0.01W (Pulse Width 0.2psec)
(average) < 0.02W (Pulse Width 0.5psec)

Clear Aperture of Optics 100mme

Scan Mode Fix, RHI, Conical

Scan Angle Max. £20°
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Fig. 9. Airspeed measurement results
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Fig. 10. Downwash measurement results
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