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Abstract Indoor visible light communication (VLC) based on light-emitting diodes (LED) can meet the needs of
illuminance and high-rate data communications. However, the optical power and illuminance intensity distributions
for the downlink of a VLC system on the same receiving plane are nonuniform owing to the LED Lambertian
radiation pattern, the inherent ray multipath effect, and so on. Thus, it is difficult to ensure the fairness of
communication services. An improved genetic simulated annealing algorithm (IGSAA) is proposed to search a set of
optimal power regulating factors and adjust the transmitting power of LED arrays. In the IGSAA, the adaptive
function is designed in the view of the received power differences among different positions on the receiving plane. A
two-point crossover operation mode is used and a adaptive mutation probability is designed based on the optimal
chromosome information of the population and the evolutional generation to enhance the search ability of the
algorithm. Besides, to maintain the diversity of population, the probability crossover and mutation methods based
on subgroup division are used to increase the population diversity. The numerical results show that the proposed
IGSAA can effectively improve the coverage uniformity of an indoor VLC system within limited evolutional
generations.
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Table 1 Default parameters for simulation
Symbol Meaning Value Symbol Meaning Value
LXWXH Room size /(mXmXm) 5X5X3 Ty Gain of optical filter 1
FOV Transmitter field angle /(°) 45 g0 Gain of optical concentrator 1
H; Receiving plane height /m 0.85 de FOV of the PD /(°) 55
P, Single LED transmit power /mW 452 P e Sensitivity of PD receiver /( A+ W™ ') 0.52
b1z Half power angle /(*) 80 N iens Reflective index of a lens 1.5
LEDs in each lamp TX17 — Interval between LEDs /m 0.01
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Table 2 Optical power under rectangular layout dBm Table 3 Optical power under mixed layout ~ dBm
Minimum Maximum Power Minimum Maximum Power
Condition . Condition .
power power variance power power variance
Original —3.74 2.04 7.92 Original —2.46 —1.38 2.78
SAA —7.73 —1.98 5.74 SAA —6.94 —3.65 1.75
GSAA —7.24 —2.68 4.33 GSAA —4.90 —3.21 1.31
IGSAA —7.98 —3.76 3.22 IGSAA —4.57 —3.71 0.99
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