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Fig. 1. When o« = 1.3, alpha stable distribution noise (non-

Gaussian environment).
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Table 3. The mean standard deviation of different

algorithms under short-term chaotic time series pre-

diction.
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Fig. 2. Performance comparison of different algorithms un-

der short-time chaotic time series prediction.
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Fig. 3. Performance comparison of QKLIHS algorithms with
different quantization thresholds - under short-time chaot-

ic time series prediction.
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Fig. 4. Network size comparison of QKLIHS algorithms
with different quantization thresholds -~ under short-time
chaotic time series prediction.
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Table 4. Comparison of mean square error and network
size of QKLIHS algorithm with different quantization

thresholds v under short-time chaotic time series prediction.
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2.0 0.2149 £ 0.0056 41
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Fig. 5. Nonlinear channel.
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Fig. 6. Performance comparison of different algorithms un-

der nonlinear channel equalization.
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Table 5.  Steady-state error mean and network size of
QKLIHS algorithm with different quantization threshold -~

under nonlinear channel equalization.
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Abstract

In the last few decades, the kernel method has been successfully used in the field of adaptive filtering to
solve nonlinear problems. Mercer kernel is used to map data from input space to reproducing kernel Hilbert
space (RKHS) by kernel adaptive filter (KAF). In regenerated kernel Hilbert spaces, the inner product can be
easily calculated by computing the so-called kernel trick. The Kernel adaptive filtering algorithm is superior to
common adaptive filtering algorithm in solving nonlinear problems and nonlinear channel equalization. For
nonlinear problems, a robust kernel least inverse hyperbolic sine (KLIHS) algorithm is proposed by combining
the kernel method with the inverse of hyperbolic sine function.The main disadvantage of KAF is that the
radial-basis function (RBF) network grows with every new data sample, which increases the computational-
complexity and requires more momories. The vector quantization (VQ) has been proposed to address this
problem and has been successfully applied to the current kernel adaptive filtering algorithm. The main idea of
the VQ method is to compress the input space through quantization to curb the network-size growth. In this
paper, vector quantization is used to quantify the input spatial data, and a quantized kernel least inverse
hyperbolic sine (QKLIHS) algorithm is constructed to restrain the growth of network scale. The energy
conservation relation and convergence condition of quantized kernel least inverse hyperbolic sine algorithm are
given. The simulation results of Mackey-Glass short-time chaotic time series prediction and nonlinear channel
equalization environment show that the proposed kernel least inverse hyperbolic sine algorithm and quantized
kernel least inverse hyperbolic sine algorithm have advantages in convergence speed, robustness and

computational complexity.

Keywords: kernel method, the vector quantization, kernel least inverse hyperbolic sine algorithm, short-time

chaotic time series prediction
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