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Abstract Visible light communication, which transmits information using visible light, has advantages such as
ultra-high speed, ultra-delay, and ultra-connectivity, so research is being conducted as a way to complement
6G communication. In this paper, a study was conducted to overcome the performance degradation caused by
the RGB mixing ratio in visible light communication. In a visible light communication system using LED
lighting, the role of lighting is an important function, and when used for communication, the performance
difference according to the RGB mixing ratio inevitably occurs. In particular, if the intensity of light is below a
certain standard, the problem of deteriorating the performance of the entire system occurs. In this study, when
a certain performance or less occurs in the communication system caused by the difference in the mixing ratio
among the three RGB channels, the remaining two signals except the LED with the best performance are
transmitted to STBC (Space-Time Block Coding) to ensure the quality of communication. A computer
simulation was performed to verify the performance of the proposed system, and it can be seen that the
performance of the proposed system is improved compared to the existing system.
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Table 1. RGB Mixing ratio according to 4 type[15]

i e White LED Efficiency
Red Green Blue (1m/W)
1 1 0.89 2.51 291
2 1 1.43 2.29 317
3 1 2.63 1.96 391
4 1 11.17 7.19 413
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Table 2. Simulation parameters

Devices for SDM 2x1
Devices for STBC 1x1
Electrical modulation OFDM-QPSK
Optical modulation IM-DD
# of subcarriers 128
IFFT/FFT size 128
Transmission bit rate 100Mbps
# of data symbols 64
Length of guard interval 32
O/E conversion efficiency 0.53 [A/W
Ambient light noise 0.0 [dBm]
FOV of a receive 74.0 [deg.]

Optical channel model

Directed LOS path
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