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Free Space Optical Multiple-Input Multiple-Output Communication
Based on Intensity Superposition Code

Zhao Guhao Zhao Shanghong Li Yongjun Wang Xiang Zhu Zhihang

Telecommunication Engineering Institute, Air Force Engineering University, Xi'an, Shaanxi 710077, China)

Abstract Based on analyzing the restriction of space-time coding used in the free space optical communication, the
intensity superposition code is propounded to increase the channel capacity of the optical multiple-input multiple-
output (MIMO) system. The code/decode rules for the system are designed. The channel capacities of different
system forms are analyzed. The decision thresholds are chosen, and the bit error rates (BERs) of different system
forms are computed. The simulation result indicates that the channel capacity of this system is more than doubled
channel capacity of the traditional system. And the BER falls very fast when the signal-to-noise ratio (SNR) is more
than 10 dB.
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Table 1 Rules of coding and decoding in the 3 transmitters and 3 receivers intensity superposition system

) Intensity No. 1 arbiter No. 2 arbiter No. 3 arbiter
Source code Intensity System output
code output output output
00 0 000 0 0 0 000
01 1 100 1 0 0 100
10 2 110 1 1 0 110
11 3 111 1 1 1 111
transmitting receiving
antennal  antenna 1
intensity |
Superpo-—| ’q D%demodulaﬁonf>
= sition
-]
E=
Q
M intensity | é £ decode the
intensity ] H M v o | A o
source }->superp051tlon‘ cha(;}nel % laser E | decode the | intensity || data
code | coding 3 source 2 channel code|™ | superposition| " | stream
- o (%
& = code
B transmitting receiving
& antenna M antenna M
intensity
superpo— ~>q D demodulation-»{
sition
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Fig. 1 System model of the optical MIMO communication based on intensity superposition code
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Table 2 Coding rules and power ratio of the intensity code in different form of antennas

Antennas
3 antennas
Source code

E) =

4 antennas 5 antennas 6 antennas 7 antennas

00 000 1000 11000 111000 1111000
01 100 1100 11100 111100 1111100
10 110 1110 11110 111110 1111110
11 111 1111 11111 111111 1111111
Power ratio 1 1.25 1.4 1.5 1.57
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Fig. 2 Curves of channel capacity versus signal-to-noise
ratio in different system
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