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Abstract: In this paper, we consider the problem of parameter identification for a class of finite impulse response
(FIR) systems with binary outputs and measurement errors, where the measurement errors result in a certain probability
of obtaining opposite values for the binary measurements. Firstly, for the considered FIR system, a maximum likelihood
estimator (MLE) of the parameter is given, and the strong convergence and asymptotic normality of the MLE are proved
under certain regularity conditions of the noise. In addition, by analysing the properties of the likelihood function, an
iterative algorithm for solving the MLE is given based on the expectation-maximum (EM) method. In order to adapt to
more general measurement error situations, an iterative solution algorithm with projection is given, and the boundedness
of the iterative estimation sequence is theoretically proved. Further, a necessary and sufficient condition for the likelihood
function to have a unique maximum point is obtained for a given number of observations, and the iterative estimation error
is shown to converge to zero with an exponential rate under persistent excitation input conditions. Finally, the effectiveness
of the proposed algorithm is verified based on numerical simulation results.
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