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Abstract

Recently, researches about MIMO(Multi-Input Multi-Output) system are being studied actively due to high-capacity and high-speed
communication. However, MIMO system has many RF(Radio Frequency) chains according to many array antennas. So, MIMO system
has disadvantages such as high-complexity and high-power-consumption. Also, it is impossible to miniaturize the antenna dimension.
In order to solve these problems, beamspace MIMO system using ESPAR(Electronically Steerable Parasitic Array Radiator) antenna
was proposed. It is possible to reduce the complexity and the power-consumption, because it has single RF chain by using one active
antenna and several parasitic elements. In this paper, in order to improve the security, for the first time, chaos communication algorithm
is applied to QPSK modulated beamspace MIMO system using ESPAR antenna. We define as chaos QPSK beamspace MIMO system,
and evaluate the SER performance. Also, we confirm that QPSK symbols can be made by changing the reactance values of parasitic
elements, and evaluate the SER performance of this system.
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Fig. 10. Reactance set about —1, 1, —j, j.
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Table 2. Lookup table about reactance set.

Symbol JXi JX,
-1 —j183 —j35.2
+1 —j35.2 —;183
— —j39.1 —j87.4
+ —j874 —j39.1

Chaos Beamspace MIMO wathout Spreading Factor (Rayleigh channel)

Symbol Ermor Rate

—F— EBEPSKBased Chaos Beamspace MIMO (nTx=2, nRx=2, ZF)

—¥— QPSK-Based Beamspace MIM O (nTx=2, nRx=2, 7F)

—&— QPSK-Based Chaos Beamspace MIM O (NTx=2, nAx=2, ZF}

—— OPSK Based Chaos Beamspace M IM O using Impedance Set (nTx=2, nRx=2 ZF)
T T T

T
1] 5 10 15 20 25
Signal{o-Noise Ratio [dB]

a1, s AlE AR 7k ) F7F MIMO A
28] SER 45

Fig. 11. SER performance of chaos beamspace MIMO sys-
tem using reactance set.
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