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ABSTRACT

Cognitive radar differs from conventional radar in that it develops behavioral rules through self-
organization and continuous interaction with its environment. In traditional target tracking methods,
although angle and range measurement errors vary depending on environmental factors and the reflected
signals, the measurement noise covariance matrix in standard EKF algorithms is typically assumed to be
constant. A common enhancement involves adaptively updating this matrix using endogenous radar data
and the impact of the signal-to-noise ratio (SNR) on measurement accuracy. While this improves tracking
performance, it also significantly increases computational complexity. This paper proposes a selective
update method based on monitoring variations in SNR. A criterion variable is defined and compared to a
predefined threshold, allowing the measurement noise covariance matrix to be updated only when
necessary. This strategy reduces the computational load while preserving estimation accuracy. The
proposed method is evaluated in a simulated target tracking scenario and compared with both conventional
EKF and SNR-EKF approaches. Simulation results show that the proposed method achieves a 22%
reduction in computational overhead, with only a 4% increase in tracking error compared to the SNR-EKF.
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