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Abstract LED replacing fluorescent and incandescent lamps for lighting has become an obvious trend. The feature
that LED can be used for both illumination and communications makes visible-light communication (VLC) become a
hot point in recent years. With the rapid popularization of computers and smart devices, the bandwidth and coverage
of access networks need further improvement. VLC technology is a promising communication technology for high
speed data transmission to break through the bottlenecks. A main challenge of this technology is the limited
modulation bandwidth of white LED. Researchers have proposed a variety of techniques. such as equalization
technology, blue filtering, high-order modulation formats, discrete multi-tone (DMT) modulation, wavelength
division multiplexing ( WDM) technology, and multiple-input multiple-output ( MIMO) technology. to extend
bandwidth and increase transmission speed. The principles and performances of those techniques are analyzed and
discussed to provide a reference for future researches.
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Fig. 1 Block diagram of visible-light communication system using white LED
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Fig. 7 Experimental setup for 3-channel WDM-VLC system
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Table 1 Summary of experimental transmission data rates for VLC system
Equalization Modulation Demonstrated Receiver Distance Rese'arch Source
scheme data rate mstitute
White Image
NRZ -OOK 1022 bit/s 2 km VLCC [30]
channel sensor
White 40 Mb/s University
Pre NRZ-OOK PIN 2 m [9]
channel Ryz<<107° of Oxford
Blue 80 Mb/s University
Pre OOK-NRZ , PIN 10 cm [10]
channel Ry:<<10°° of Oxford
White Nakagawa
OOK-NRZ 100 Mb/s APD 3 m [27]
channel Laboratories
Blue 100 Mb/s Samsung
Post OOK-NRZ PIN 10 cm ) [18]
channel Ry <<107° Electronics
Blue 200 Mb/s Fraunhofer
DMT QAM PIN 2m [20]
channel Ry <<107? HHI
MIMO white 220 Mb/s Image University
Post DMT-QPSK ) 100 ecm [19]
channel Ry<<107° sensor of Oxford
Blue 513 Mb/s
DMT-QAM ‘ APD 27 cm Siemens [11]
channel Rpp<<2X107°
] 803 Mb/s Fraunhofer
RGB DMT-WDM ) APD 12 cm [21]
Ryz<<2X1073 HHI
806 Mb/s Fraunhofer
RGB DMT ) PIN 8 cm [12]
Ry:<<2X10* HHI
Blue 1 Gb/s Scuola Superiore
DMT-QAM i APD 10 cm , [13]
channel Ry <<1.5X10° Sant' Anna
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