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Design of the layout of lighting for indoor VLC system

Zhao Li, Peng Kai, Jiao Xiaolu
(School of Electronic Information Engineering, Xi'an Technological University, Xi'an 710021, China)

Abstract: In the visible light communication system, the light source has a double function of illumination
and communication. As the size of the room and the indoor environment is different, it is inevitable that
there will be somewhere with less light irradiation or the light is weak. These places are likely to become a
communication blindzone, which will greatly affect the quality of the communication. In order to solve the
shadow effect, a rational layout of the light source is needed. Based on 4 mx4 mx3 m room model, four
LED array was adopted as indoor lighting. A single LED light source was considered as a lambert
illuminant, which obeyed the Lamber tradiation model. Through formula and software simulation analysis, it
was known that when the size of LED array was 9x9 and the distance from LED array to the edge of roof
was 0.4 m and the spacing between the LED light source was 0.03 m, the illumination distribution was
most uniform in the horizontal plane of 2.25m from the roof on the premise of meeting the international
standard of indoor lighting. And the uniformity of illumination is 90.4% in the 4 mx4 m receiving plane.
The model of layout of light source array can be extended to any size of the room in this paper, which
provides a feasible solution for the layout of the indoor office lighting source.
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Fig.1 VLC indoor space model
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Tab.1 Simulation parameters

Name Parameters
Size/m® 4x4x3
h/m 0.75
Iy/cd 21.5
Py/W 0.5
1/ (%) 60
L/m 0.1:0.05:1
i/m 0.01:0.005:0.03
N 8,9
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Fig.2 Schematic of a node when single LED illuminated
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Fig.4 Layout of the LED array on the ceiling
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Fig.5 Minimum illumination profile of receiving plane with

different LED array size
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Tab.2 Minimum illumination of receiving plane

with different L, i (Unit:Ix)

L/m
i/m
0.010 0.015 0.020 0.025 0.030
0.10 245.7 251.9 258.3 265.0 271.8

0.15 261.5 268.1 275.0 282.0 289.3
0.20 278.3 285.4 292.7 300.3 308.0

0.25 296.3 303.9 311.7 319.7 326.2

0.30 315.5 323.6 328.3 332.8 337.3
0.35 330.5 335.0 339.4 343.8 348.1
0.40 341.5 345.9 350.2 351.6 348.3
0.45 352.3 350.4 347.1 343.7 340.3
0.50 345.7 342.4 339.0 335.5 332.0
0.55 337.5 334.1 330.6 327.1 323.6
0.60 329.1 325.6 322.2 318.7 315.2
0.65 320.6 317.1 313.7 310.2 306.8
0.70 312.1 308.7 305.3 301.9 298.6
0.75 303.7 300.4 297.1 293.8 290.6
0.80 295.5 292.2 289.0 285.9 282.8
0.85 287.5 284.4 281.3 278.3 275.4
0.9 279.8 276.8 273.9 271.1 268.3
0.95 272.5 269.7 266.9 264.2 261.6
1.00 265.5 262.9 260.3 257.8 255.3
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Tab.3 Illumination standard deviation with different

L, i in the receiving plane

L/m
i/m
0.010 0.015 0.020 0.025 0.030
0.10 43.6 42.7 41.6 40.4 39.1
0.15 41.2 40.1 38.8 37.5 36.0
0.20 38.4 37.1 35.7 34.2 32.6
0.25 35.2 33.7 32.2 30.6 29.0
0.30 31.6 30.0 28.5 27.0 25.5
0.35 28.0 26.6 25.2 24.0 22.9
0.40 24.8 23.7 22.8 22.3 22.1
0.45 22.7 22.3 22.4 22.9 23.9
0.50 22.7 23.5 24.7 26.3 28.4
0.55 25.5 27.4 29.6 32.2 35.1
0.60 30.9 33.6 36.6 39.9 43.3
0.65 38.2 41.6 45.1 48.9 52.8
0.70 46.9 50.8 54.7 58.8 63.1
0.75 56.7 60.9 65.2 69.6 74.1
0.80 67.4 71.8 76.4 81.0 85.7
0.85 78.7 83.4 88.1 92.9 97.8
0.9 90.6 95.4 100.3 105.3 110.3
0.95 102.9 107.9 112.9 118.0 123.0
1.00 115.6 120.7 125.8 130.9 135.9
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Fig.6 Illumination distribution of receiving plane when L is 0.4 m

and i is 0.03 m
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