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Finding the median on a vector computer

Marta Woodward and Stewart A. Levin

ABSTRACT

Median and quantile calculations are used in geophysics for discriminat-
ing against high amplitude noise bursts. While both plotting and processing
applications of the median have been presented in the past by the SEP, the
latter have been neglected in practice—in part because quantile calculations
have been much slower than mean and variance calculations. This paper dis-
cusses the results of a literature search for median and quantile algorithms that
are well-matched to array processors and vector computers. Timing compar-
isons are made between a vectorizable scheme and the nonvectorizable program
currently used by the SEP. Although the vectorizable algorithm requires 50%
more comparisons to find the median than its nonvectorizable counterpart (3n
as opposed to 2n for an array of length n), it runs six times faster on a Convex
C1-XP. An algorithm that finds the median with an asymptotic worst case of
3n comparisons is also outlined.

INTRODUCTION

In 1973, Claerbout and Muir observed that the median is a more robust statisti-
cal average than the mean: its spike-rejecting quality makes it a more stable estima-
tor of erratic data containing high amplitude noise bursts. Because of this property,
median and quantile calculations are routinely used in the SEP for rescaling seismic
data for plotting (Mehta, 1977). Schemes have also been described for using the
median in stacking and deconvolution (Woodward and Dellinger, 1984; Woodward,
1985). These processing applications have not gained widespread acceptance in the
SEP, partly because calculation of quantiles is more time consuming than calcula-
tion of means and standard deviations. The problem has been exacerbated by the
SEP’s use of quant (Canales, 1977) as a quantile program: nonvectorizable, the al-
gorithm fails to exploit modern vector computer architecture. This paper describes
a vectorizable quantile algorithm vquant based on a vector sorting scheme presented

SEP-56







