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Table 2.  Complexity of the algorithm.

Tk mkm i A R
KLMS 3i—1  2%-1 i—1 — —
KFLP 3i—-2  2%-1 i—-1 — —

FEAMFR

KLMP 3t —2 2t—1 -1 1 1
KLLAD 3i+1 20—1 -1 — —
P-KLLAD  3i+1 2i—1 -1 1 2

4.4 SEEE
4.4.1 84 p & P-KLLAD H ik %/

La=3, WH p A iEL 0.7, 0.9, 1.1, 1.3
1.5 if P-KLLAD S8k 2 2] thZe gl 1 .

2.0

16}

1.2

MSE

0.8

0.4F |

0 I 2(I)0 I 4(I)0 I 6(I)0 I 8(I)O I 1000
Iteration
Bl 1 P-KLLAD 7E R[] p T MSE Hi4k
Fig. 1. The MSE curves of P-KLLAD under different p.
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Lp=11, IEFE asiH 1, 2, 3, 4 A1 5 B}
P-KLLAD Hk 27> fhZe izl 2 .

MIEL 2 7T DL H AR SO 1 0 0 S50 B e
a BRI K, HRSREB T ARE. N TF
S AR AR 22, ARSI o BUEH 3.
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Fig. 2. The MSE curves of P-KLLAD under different a.
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Fig. 3. The MSE curves of P-KLLAD under different a.
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Fig. 4. The MSE curves of P-KLLAD under different 7.
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F#g, A0 T AR R S5, gk 3 Bk,

5.1

3 BMEENSEBOE
Table 3. Parameter setting of various algorithms.
KLMS KLMP KFLP KLLAD P-KLLAD
n 0.1 0.1 0.1 0.1 0.1
P 1.2 0.9 1.1
a 5 3

1) 5 PR ST AR M R A PR REXT . S
KBS a RENMMEFE S Na=2,6=0, 8=
Oy = 0.1, R Z 0 75 2 i U o AR e 7 . 5 il
B MSE ik anid 5 Fios.

MIEL 5 T L Y, 7 s SR, AR S
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FBENEAE L, MM S = 53 PR B i

2.0
1.8k
1.6 H
14|
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0.6
0.4}
0.2}

MSE
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5  ARLME RGP E TS T B MSE 2k
Fig. 5. The MSE curve of nonlinear system identification

under Gaussian noise.
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Table 4. Mean + standard deviation.

Ak MSE
KLMS 0.1952 £+ 0.1909
KLMP 0.1921 4+ 0.01339
KFLP 0.2311 + 0.02468
KLLAD 0.1794 £ 0.0209
P-KLLAD 0.1792 4+ 0.0130

M 6 1 4 ATLLE HTE o FUE il T
A KLMP, KFLP, KLLAD #3fgik 3 1t
B IRaAR2E, (HRAR SCRA M I SIGH B L
b LR L, I G bk e 7 A R e
PE. X2 TR/ IR EICZE X 25 E IUT AT LA ] fk e e
P TCRR G K.

5.2 Mackey-Glass i&if i i8] F 51
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Fig. 6. The MSE curve of nonlinear system identification

under « stably distributed noise.
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Abstract

The kernel adaptive filtering is an efficient and nonlinear approximation method which is developed in
reproducing kernel Hilbert space (RKHS). Kernel function is used to map input data from original space to
RKHS space, thus solving nonlinear problems is efficient.Impulse noise and non-Gaussian noise exist in the real
application environment, and the probability density distribution of these noise characteristics shows a
relatively heavy trailing phenomenon in the statistical sense. a stable distribution can be used to model this
kind of non-Gaussian noise well. The kernel least mean square(KLMS) algorithms usually perform well in
Gaussian noise, but the mean square error criterion only captures the second-order statistics of the error signal,
this type of algorithm is very sensitive to outliers, in other words, it lacks robustness in o stable distribution
noise. The kernel least logarithm absolute difference(KLLAD) algorithm can deal with outliers well, but it has
the problem of slow convergence.In order to further improve the convergence speed of nonlinear adaptive
filtering algorithm in « stable distributed noise background, a new kernel least logarithm absolute difference
algorithm based on p-norm (P-KLLAD) is presented in this paper. The algorithm combining least logarithm
absolute difference algorithm and p norm, on the one hand, the least logarithm difference criteria is ensure the
algorithm to have good robustness in « stable distribution noise environment, and on the other hand, add p
norm on the absolute value of error.The steepness of the cost function is controlled by p norm and a posititive
constant a to improve the convergence speed of the algorithm.The computer simulation results of Mackey-
Glass chaotic time series prediction and nonlinear system identification show that this algorithm improves the
convergence speed with good robustness,and the convergence speed and robustness better than the kernel least
mean square algorithm,the kernel fractional lower power algorithm, the kernel least logarithm absolute
difference algorithm and the kernel least mean p-norm algorithm.

Keywords: o stable distributed noise, kernel adaptive filtering algorithm, minimum logarithm absolute

difference criterion, p norm
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