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Analysis of Single-Scatter Path Loss in Wireless Ultraviolet
Communication in Mobile Scene
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Abstract Path loss is an important parameter to evaluate the transmission performance of the system. Based on the
non-line-of-sight non-coplanar ultraviolet single-scatter transmission model, the traversing tiny unit method
(TTUM) is used to simulate the single-scatter path loss of wireless ultraviolet communication in mobile scenes, and
the influence of the geometric parameters of the transceiver and the relative position change of the transceiver node
on the path loss of the system is analyzed. The results show that path loss increases with the increase of the moving
distance of the receiver in the other directions except 180°; with the increase of transceiver elevation angle, path loss
increases, and the effect of transmitter elevation angle on path loss is more significant; when the field of view angle

is large, the change of beam divergence angle has little effect on path loss, and change of field of view angle has a more

obvious effect on path loss in non-coplanar case and large moving distance, while it has little effect in other cases.
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Fig. 1 NLOS UV single-scatter propagation model in

non-coplanar geometry
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Fig. 2 Determine the upper and lower limits of ». (a) Situation 1; (b) situation 2
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Fig. 3 Determine the upper and lower limits of § and «. (a) Situation 1; (b) situation 2
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Fig. 4 Schematic diagram of the center point of micro element V" in the non-line-of-sight non-coplanar ultraviolet

single-scatter transmission model
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Table 1 Part of simulation parameters
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Table 2 Value of V when the receiver moves in 180° direction

Parameter Value

Wavelength A /nm 266

Rayleigh scattering coefficient £%/(10 ° m ™) 0.24

Mie scattering coefficient £M/(107* m™ ') 0.25
Absorption coefficient £,/(10 > m™ ") 0.74
Rayleigh phase function scattering
0.017
parameter Y
Mie phase function asymmetry
0.72
parameter g
Mie phase function parameter f 0.5
Speed of light ¢ /(10* m+ s ') 3
Receiving aperture radius » /(10 % m) 1.5
Division times M 10
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Fig. 6 Influence of node's position change on path loss
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Moving distance R /m SHERAHOR HHe S Time difference /s Lzl PL difference /dB
TTUM MC TTUM MC
0 8.7138 49.6100 40.8962 89.3430 89.5740 0.2310
10 8.6954 49.5782 40.8828 89.8757 90.1228 0.2471
20 8.7205 49.5948 40.8743 90.7685 91.0046 0.2361
30 8.6407 49.8603 41.2196 91.7916 91.9781 0.1865
40 8.5837 49.5648 40.9811 92.8565 92.9945 0.1380
50 8.6085 49.3622 40.7537 93.8808 93.9924 0.1116
60 8.5550 49.6127 41.0577 94.9377 94.9909 0.0532
70 8.5222 49.3575 40.8353 95.9082 95.9698 0.0616
80 8.4867 49.2829 40.7962 96.8087 96.8688 0.0601
90 8.4919 49.4206 40.9287 97.6365 97.7406 0.1041
100 8.4516 49.1736 40.7220 98.4788 98.5698 0.0910
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