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Abstract This review article presents a comprehensive overview of our recent developments for nonlinear multiuser
detection using a partially linear filter which is a particular instance of the multikernel adaptive filter. The partially
linear filter can be characterized as an element of the sum space of the reproducing kernel Hilbert spaces associated
with the linear and Gaussian kernels. Taking advantages of the linear and nonlinear (Gaussian) components, the
partially linear filter allows a lager number of users than the number of antennas to access the communication
channels, and it is also robust to variations of environments, such as movements of mobile users. Moreover, it can
track dynamic changes of environments quickly by employing the parallel projection method which is derived from
the adaptive projected subgradient method (a unified framework for adaptive signal processing based on fixed point
approximation). It is emphasized that highly accurate symbol detection will be realized by the presented method
in a variety of scenes of mobile communication including massive Machine Type Communication (mMTC).
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