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Abstract: Mean shift algorithm is widely used is pattern recognition, image processing and computer vision etc. Mean shift algorithm with

general full bandwidth matrix is deduced. That the mean shift vector aligns with the direction of density increasing maximally if
and only if the bandwidth matrix is symmetric positive definite matrix is proved. Full bandwidth matrix has the flexibility to
smooth by different amounts in any directions in the data space. Simulated experiments indicate that, for densities with high
amounts of curvature in directions different to those of the coordinate axes, substantial gains can be made by the full bandwidth
matrix compared to diagonal bandwidth matrix. Because of the problems in the convergence proof of mean shift algorithm, the
convergence of the kernel density estimation series with general full bandwidth matrix and location vectors are proved rigorously
in accordance with real sequences bounded convergence theorem and Cauchy's convergence theorem in normed space of function-
al analysis, the evidences are sufficient, the deductions are easy to understand, it is easy to judge, possessing general significance,

and these results contribute substantial theoretical foundation for this algorithm's further research and applications.
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