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Abstract

In this study, we utilized the duty factor of the transition frequency modulation (TFM) for the illumination control of the light emitting
diode (LED) light in visible light communication (VLC). The average optical power is linearly proportional to the duty factor in TFM
waveforms. We used the transition frequencies of N,=5 and N,=1 for the high and the low bits, respectively, of the non-return-to-zero
(NRZ) data in the VLC transmitter. A resistor and capacitor high-pass filter (HPF) was used in the VLC receiver to eliminate the 120
Hz optical noise from adjacent lighting lamps and the spikes at the HPF output were used to recover NRZ data from the TFM waveform.
In experiments, the illumination of the LED light was controlled in the range of 25-90% of the constant-wave optical power by changing
the duty factor of the TFM waveforms.
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Fig. 1. Dimming control method using the duty factor of the TFM
waveforms in the VLC transmitter.
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Fig. 3. Observed waveforms in the VLC transmitter. (a) NRZ data
waveform, and TFM waveforms with the duty factor of (b)
D=25%, (c) 50%, and (d) 90%, respectively.
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