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What is "differcntial filter”

Sei FUKUSHIMA
Nationai Institute for Research in Inorganic Materials
i-1 Namiki, Tsukuba, lbaraki 305m JAPAN
e-mail : himajin@nirim.go jp

For using differential filter correctly and obtainning usefull results, the theory and nature of
differential filters are given in this lecture with more figures and less formulas. In general, it is so
important that user must understand well about the relationship between the step width of data points,
the total points of data and the behavior of filter at frequency domain (transfer function). In addition,
the reference data concerned with the optimized condition for using Savitzky-Golay smoothing

diffemncial filter is presented briefly.
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points (b). The widths of both regions are same.
respectively with the same scale of abcissa.
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to the difference of filtering points.
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Table.1
The optimums condition for Svitzky-Golay smoothing differential filter are presented here. The conditions
about peak width (FWHM) are shown at left column. The conditions about degree of polynomial are shown at
upper row. And, the values of residual sum of squares at each optimum condition are also shown with the
number of optimum filtering points.

quadratic quartic sextic
FWHM =5 points 1_:757p2<im150" 3.6550p2<int:0* 1..1’4p2<im1s 0*
FWHM = 10 points 3.§9p2<im150"’ 1.;2pc>)<im150" 2.§2p2<1m150'"
FWHM =20 points 1.;.4p(>)<im1S 0’ 4.38p(:<im1S 0* 9.:3 piin:so"’
FWHM = 30 points 1.§8p2<im15 07 2.(?7p(>)<m;i)"" 115l2 p; inlt;"’

Table 2
The coefficients and normalizing coefficient for filtering points of Savitzky-Golay sextic smoothing
differential filter. Filtering points are shown in the left column.

7 <1 945 0 459 |
norm = 60
-254 1381 -2269 -2879 0 2879 2269 -1381 254
9
norm = 8580
. -573 2166 -1249 -3774 3084 0 3084 3774 1249 -2166 3573
norm = 17160
-9647 27093 -12 -33511 -45741 -31380 0 31380 45741 33511 12 -27093
13 9647

norm = 291720

-78351 169819 65229 -130506 -266401 -279975 -175125 0 175125
15 279975 266401 130506 -65229 -169819 78351
norm = 2519400

-16400592599040 28079353935360 18990938903040 -9872919912960
-36784056130560 -50068262868480 -46094500846080 -27264 106483200

17] 0 27264106483200 46094500846080 50068262868480 36784056130560
9872919912960 -18990938903040 -28079353935360 16400592599040
norm = 573724701388801

— 24 J—
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