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Abstract

Multiple-Input Multiple-Output (MIMO) systems are a core component of modern communication
technologies, among which the research on multiple-access MIMO channels holds critical signifi-
cance. In multiple-access MIMO channels, the multi-antenna configurations at the transmitter and
receiver effectively improve the transmission rate and system capacity; however, issues such as
multi-user interference during signal transmission lead to significant nonlinear characteristics of
the channel, posing great challenges to the nonlinear equalization of MIMO systems. Existing kernel
adaptive multivariate regression algorithms based on the adaptive projection subgradient method
can address the aforementioned issues to a certain extent, but they suffer from deficiencies, includ-
ing insufficient sparse processing capability and high computational complexity. To this end, focus-
ing on the equalization requirements of multiple-access MIMO systems and using QPSK-modulated
signals as the research carrier, this paper proposes two algorithmes. First, to address the parameter
coupling issue of traditional regression algorithms, the concept of binary classification is intro-
duced to convert the channel equalization problem into a signal class discrimination problem, thereby
proposing a multiple-access MIMO kernel adaptive binary classification algorithm. This algorithm
breaks the constraints of the traditional regression paradigm, significantly improves computational
efficiency, and verifies the feasibility of the idea of converting regression to classification. Further-
more, to tackle the bottleneck of this algorithm that relies on kernel matrix operations, random
Fourier features are introduced to approximate traditional kernel calculations, leading to the pro-
posal of a multiple-access MIMO adaptive binary classification algorithm based on random Fourier
features. This algorithm realizes the linearized transformation of nonlinear problems and further
reduces computational complexity. By converting complex-valued signal prediction into class dis-
crimination for the real and imaginary parts, both algorithms not only retain the fitting ability of ker-
nel methods for channel nonlinearity but also avoid the parameter coupling problem of traditional
regression algorithms, providing a new solution for signal equalization in multiple-access MIMO sys-
tems under QPSK modulation and laying the experimental foundation. Experimental results demon-
strate that the two proposed algorithms significantly improve computational efficiency compared
with existing methods, and the latter further reduces the dictionary size. This result verifies the
effectiveness and superiority of the proposed algorithms.
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Figure 1. Simulation experiment result diagrams of this paper
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