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Variable Step-Size Algorithm for Equivariant Adaptive

Separation via Independence
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(State Key Laboratory for Manufacturing System Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The traditional blind source separation algorithm can not well balance the convergence
rate and the steady-state error due to the limitation of fixed step size. Based on equivariant
adaptive separation via independence (EASI) algorithm, a variable step-size algorithm with
separation indicator (VS-SI) for EASI is proposed. The separation indicator (S) is constructed to
reveal the separation degree by analyzing the convergence condition of EASI. Then, the adaptive
updating of the S with forgetting factor is also designed to reduce the error effects of the previous
data. A nonlinear monotone increasing function is proposed, which adaptively updates the step
size. Compared with the fixed step-size natural gradient algorithm (FS-NG), the fixed step-size
EASI algorithm, the exponential decay step-size algorithm and the adaptive step-size algorithm
with weighted orthogonalization, the proposed algorithm is endowed with faster convergence
rate, and the final performance indicator decreases more than 15% and 20% under noise-free and
noisy conditions respectively. The proposed method can balance the convergence rate and the
steady-state error with strong robustness.
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