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Multi-scale Space Compressed Measure-integral
Based Median Computation
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Abstract Due to its effectiveness for removing impulse noise and preserving detail features, median filtering has long been
a popular tool of filtering algorithm. But in practice, an important issue of applying median filtering is the filtering speed.
In this paper, a fast median algorithm based on measure-integral is proposed. A step function is employed to expand the
array for median, then the relationship between median and measure-integral is deduced and an algorithm is gained by it.
To the question that the compute time of the algorithm increases rapidly when the values of the array or the function range
become large, a method of compress the measure space is put forward, which is extended to multi-scale compress method at
last. Experiments show that multi-scale space compressed measure-integral based median computation( MCMIM ) has higher
processing speed and can be combined with most of the earlier improved median filters.
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Tab.1 Measure-integral based( MM ) ,compressed measure-integral based ( CM ) ,and multi-scale
compressed measure-integral based ( MCM ) median filters
25 U8 e B39k 1 i D e ] (s ) 25 b U U SRk A R B I ] (ms)
R =R7S [EEA Bk
3x3 5x%x5 7x17 9%x9 11 x11 13 x13 3x3 5x%x5 7 x7 9%x9 11 x11 13 x13
MM 47 78 94 125 140 172 MM 44 266 44 891 43 438 43 157 43 047 42 625
4-bits 16-bits
CM 78 110 140 171 203 250 _ CM 531 547 594 625 656 688
VAL ARG
MCM 141 156 218 266 312 375 MCM 297 328 422 516 531 594
MM 297 328 344 360 391 406 MM inf inf inf inf inf inf
8-bits 24 -bits
CM 109 140 172 188 234 250 _ CM 19 032 18953 18922 18 875 18 843 18 812

MCM 157 187 234 281 344 391

MCM 657 813 937 1078 1219 1328
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Tab.2 Computation time of conventional

median filter and improved filters
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