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Engineered Surface Characterization by Space Series Function

Minsung Hong*

ABSTRACT

An attempt is made to characterize and synthesize engineered surfaces. The proposed method is not only
an analytical tool to characterize but also to generate/synthesize three-dimensional surfaces. The developed
method expresses important engineered surface characteristics such as the autocorrelation or power spec-
trum density functions in terms of the two-dimensional autoregressive coefficients.

Key Words : Space Series Function (FZFAI@84), Autoregressive Model (2 EZI#A|E 2d),
Surface Characterization (2H5-4), Autocorrelation (AH53Z&A4)
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Fig. 1 Simulated artificial surfaces: (a)original, (b)regenerated,
and(c) errors between original and regenerated surfaces
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Table 1 Coefficients of the two-dimensional AR (7,7)model

¢, i=0 =l =2 i=1 i=4 im5 imf w7
j=0 100 196 1023 - 0438 026 0187 -.0833 L0525
J=l 1952 =37 1963 07 0226 0217 0720 - 0784
i=2 -1.061 00 -L051 0013 -.0157 0123 —.0341 0330
=1 018 -.n8 0049 = 0199 0166 - 0147 0462 -.0376
f=d 01 -5 0145 0039 -~.0032 0268 -063 043
=5 o0l —.0%62 0246 -.0022 ~-.0041 (209 0615 -.0263
=6 ~.176 Jded4l - .0659 ~.0108 0126 0232 - 0369 0191
J=1 0762 -, 1139 0379 0113 —.0058 -.0069 0224 - .007)

Fig. 2 FFT spectra of artificial surfaces: (a) original and
(b)regenerated surfaces (continued)
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Table 2 AR coelficients of the turned surface

¥ im0 i=1 i=2 i=3 imd i=5 i=6 i=7

J=0 10000 0636 -.0196 0155 -.0113 —.0563 0788  06I)
=] Sl60 0162 —.0093 - 0208 0773 008 -0717 - 1037
j=2 5295 - 0876 0073 6B -.0511 0392 Q27

j=3 -6 1121 0309 - 0252 -—.0589 .0065 -.0133 - 0454
=4 467~ 1200 -.0330 -.0265 1296 —.D0M7 0128 —.Q742
J=5 A6 022 0597 0127 - 0250 0GR - 0087 0679
J=6 —.i601 —.0622 -.0142 - 1330 -.0251 -—.1955 -.0144 0343
=7 082 0368 —.0230 .07 -.0387 1126 00D —.0397

Fig. 2 Spectral of artificial surfaces by z-transform:
(c)original and (d)regenerated surfaces
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Fig. 4(d)% Fig. 4(e)el Bgch. *-4F 34 (domi-
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Fig. 3 Simuated twmed surfaces: (a)original, (b) regenerated, Fig. 4 Simulated ball nose end milled surfaces” (a)original,
(¢) errors between original and regenerated surfaces, (b) regenerated. (c) errors between original and regen-
{d) FFT and {e)z-transform spectra erated surfaces. (d) FFT and (e) z-transform spectra
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Table 3 AR coefficients of the ball nose end milled surface
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