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Abstract ITL (information-theoretic learning) has been applied successfully to adaptive signal processing
and machine learning applications, but there are difficulties in deciding the kernel size, which has a
great impact on the system performance. The correntropy algorithm, one of the ITL methods, has
superior properties of impulsive-noise robustness and channel-distortion compensation. On the other
hand, it is also sensitive to the kernel sizes that can lead to system instability. In this paper, considering
the sensitivity of the kernel size cubed in the denominator of the cost function slope, a new adaptive
kernel estimation method using the rate of change in error power in respect to the kernel size variation
is proposed for the correntropy algorithm. In a distortion-compensation experiment for impulsive-noise
and multipath-distorted channel, the performance of the proposed kernel-adjusted correntropy
algorithm was examined. The proposed method shows a two times faster convergence speed than the
conventional algorithm with a fixed kernel size. In addition, the proposed algorithm converged
appropriately for kernel sizes ranging from 2.0 to 6.0. Hence, the proposed method has a wide

acceptable margin of initial kernel sizes.
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Fig. 1. Communication system diagram for the
experiment.
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Table 1. Parameters for the simulation

Data symbol set 3, -2, 1, 3}
Channel response hy=0.26 h =093 h,=0.26
Impulse 0.02
occurrence rate
Impulse variance 50
AWGN variance 0.001
Number of weights, L=11,
Sample size N=30
Moy My 0.02. 0.002
A 0.1
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Fig. 2. A sample of impulsive noise for the experiment.
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