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Abstract; In order to solve the problem of positioning in UAV flight and landing guidance scene, this
paper presented a ranging and positioning method based on wireless ultraviolet lights. The method
analyzed communication models of wireless ultraviolet Line of Sight (LOS) and Non-Line-of-Sight
(NLOS), thus deriving the distance algorithm for LLOS and NLOS communications. The location
coordinates of unknown nodes were solved by the four node localization algorithm. Using a 255 nm
UV LED as the light source, a PMT as the receiving device and a 10 kHz square wave signal as the
ranging signal, ranging experiments under different weather conditions were performed. The

experimental results indicate that the ranging error is less than 5 m in LOS communication with the
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ranging distance of 0~100 m. In NLOS communication, the effective ranging distance is reduced to
0~70 m due to the influence of multipath scattering. When the transmitting elevation and receiving
elevation is less than 10°, the ranging error is less than 5 m, otherwise the effective distance decreased
significantly with the increase of transmitting and receiving elevations. In general, the algorithm can
provide navigation data for unmanned aerial vehicles with a high accuracy when the GPS cannot work
normally, thus can meet the requirements of autonomous landing and flight guidance.
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Fig. 1 Schematic principle of ultraviolet ranging system
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Fig. 3 Single scattering model in NLOS UV communication
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Tab.1 Parameters of R7154 PMT
Parameter Value
Spectral response/nm 160~320
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Quantum efficiency/ % 25

Cathode sensitivity
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#£2 UVTOP255 Bl LED T ESH#
Tab. 2 Parameters of UVTOP255 LED

Parameter Value
Peak wavelength/nm 255
Typical optical power/mW 0. 30
Power dissipation/mW 150
Minimum optical power/mW 0.18
Lens type HS
Typical emission pattern/ (") 6
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Tab. 3 Experimental parameter setting
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Tab. 4 Ranging errors in different weather conditions
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Fig. 5 Results for different weather conditions under LOS
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Tab 6 Ranging errors in extremely severe haze weather
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