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A Study on the Duplex Wireless Communications Using LED Lighting
Gwang-Hyun Key1 - Kyung-Rak Sohn*
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Abstract: In this paper, we proposed and demonstrated an indoor visible-light
communication system using an array of light-emitting diodes (LEDs). The main idea is
based on that the LEDs can be used not only for lighting but also for free-space optical
communications. Because LEDs offer advantageous properties such as high brightness,
reliability, lower power consumption and long lifetime, the indoor visible-light
communication systems are going to provide high quality of service by the high
radiation power of the LED lighting. Prototype of simplex channel for audio and the
full-duplex channel for text message were developed. Results indicates the viability of
creating inexpensive free-space optical communication transceivers that might be
embedded in commercial light products to supports indoor wireless networking.

Key words: LEDs: Visible light communications: indoor wireless communications:
wireless networking
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Figure 1: Basic diagram of free-space visible light
communication system
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Figure 3: Schematic of a transceiver for full-duplex
channel communication interface
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Figure 4: (a) A transceiver composed of LED and
PD array, (b) Experimental setup for duplex light
communications using two transceivers facing each
other
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Table 1: Simplex performance

Baud Max. distance for
rate tolerable bit error(m)
1200 4.2

2400 4.1

4800 4.0

9600 3.8
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Figure 7: Photograph of Simplex channel communication
system for audio system
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