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Multiplex Visible Light Communication

Zhang Xuebin Tang Yi CuiLu Zhu Qingwei Bai Tingzhu
Key Laboratory of Photoelectronic Imaging Technology and System, School of Photoelectricity,
Beijing Institute of Technology, Beijing 100081, China

Abstract Based on the requirement of the wavelength division multiplex communication, an optical antenna is
designed. Compared with the similar spectral communication system, the antenna has the advantages of large
number of channels, large optical gain, high efficiency, etc. After theoretical analysis, the structure of double cylinder
mirror with reflecting grating is proposed, which can not only maintain high spectral resolution at spectral dimension
and improve the system’s communication rate, but also decrease the spot size at spatial dimension and increase
the optical gain of the system. The simulation results show that the antenna can receive eight kinds of different single
spectrum signals efficiently.The field of view reaches 18°%0.4°, the optical gain is 12.6, the optical signal-to—noise
ratio achieves 48.28 dB and the size of the optical antenna is 9 cmx12 cm. At last, a prototype based on the design
is produced, and the experiments show that the antenna can receive the multi—-spectrum signal efficiently and the
signal noise rate(SNR) is high enough for wavelength division multiplexing (WDM) optical communication.
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Table 1 Index of the multi-spectral WDM optical antenna

Parameter Value
Wavelength range /nm 380 to 700
Communication distance /m 2
System size /cm <18x18
Single image size /mm 1x0.4
Detector array size /mm 1x4
Optical gain =10
Geometric encircled energy =0.7
Channel number =8
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Fig.3 Grating spectral WDM visible light communication optical antenna structure
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Table 2 Parameters of the grating spectral WDM visible light communication optical antenna

(7)

Parameter Value
Wavelength range /nm 380 to 700
Communication distance /m 2
Source size /cm <7
Focal length /mm 58
F number 8.2
Grating line number /(Ip/mm) 300
Slit size /mm’ 8x0.4
Single image size /mm’ 1x0.4
Focal length of front lens /mm 25.26
Diameter of front lens/mm 8
System size /cm’ 9%x12
Field of view 18°%0.4°
Detector array size /mm’ 4x1
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