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Optimization layout of lighting for VLC system in special vehicle

Zhao Zixu, Song Xiaoqing, Jia Shengjie, Wei Youcai, Wang Muyu
(Department of Control Engineering, Academy of Armored Forces Engineering, Beijing 100072, China)

Abstract: Due to the special vehicle’s narrow space, lighting layout is limited and the difficulty is
increased. Based on the theoretical analysis of illumination and received optical power, both the direct
and the first reflection models of illumination and received optical power were developed. In illumination
demand constraint conditions, an optimal scheme of rectangular lighting layout for narrow vehicle space
was proposed based on optical power evenly distribution principle. Simulation experiments proved that the
optimizing rectangular layout scheme is valid as follows: the average received optical power was obtained
about —0.5 dBm and the illumination range was 333.74-466.44 1x in 2 mx2 mx1.5 m space size, uniform
illumination rate was 79.5% , which meet the international illumination standards and the actual data
communication in a special vehicle.
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Fig.1 Relation between radiation angle and radiation intensity
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of visible light communication in vehicle
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Tab.2 Simulation parameters

Parameters Values

Semi—angle at half power/(°) 60
Transmitted optical power/W 1
Center luminous intensity /(0)/cd 45
FOV at a receiver/(°) 60
Detector physical area of a PD A/cm?* 1

Refractive index of a lens at a PD 1.5
Gain of an optical filter 7,( W) 1

Reflection coefficient in vehicle 0.8
Gain of an optical concentrator g( ¥) 3
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