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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
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Introduction

This document is a geometrical product specification (GPS) standard and is to be regarded as a general GPS
standard (see ISO 14638). It influences chain links C and E in the GPS matrix structure.

The ISO GPS matrix model given in ISO 14638 gives an overview of the ISO GPS system of which this document
is a part. The fundamental rules of ISO GPS given in ISO 8015 apply to this document and the default decision
rules given in ISO 14253-1 apply to the specifications made in accordance with this document, unless
otherwise indicated.

For more information on the relationship of this document to the filtration matrix model, see Annex C.

For mord detailed information on the relation of this document to other standards and the GPS mattix model,
see Anndx D.

This doqument develops the terminology and concepts of robust Gaussian regression filters fof surface
profiles. [t separates the large- and small-scale lateral components of surface profiles in,such a way that the
surface profiles can be reconstructed without altering. The robust Gaussian regression filter fof surface
profiles reduces the influence of protruding dales and hills. Depending on the selected nesting ihdex and
regression degree, robust Gaussian regression filters offer one possible method fer'the F-Operatiot].

© IS0 2025 - All rights reserved
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International Standard ISO 16610-31:2

025(en)

Geometrical product specifications (GPS) — Filtration —

Part 31:
Robust profile filters: Gaussian regression filters

1 Scope

This dochment specifies robust Gaussian regression filters for the filtration of surface préfiles. I
in particplar, how to separate large- and small-scale lateral components of surface profiles\with pr
dales and hills.

The concept presented for closed profiles are applicable to the case of roundness filteting. Where app
these comcept can be extended to generalized closed profiles, especially for surface profiles with r

features.

2 Nor
The follo

the lates
ISO 1661

[SO 1661
concepts

ISO 1661
[SO 1661

ISO 1661
concepts

ISO/IEC(

3 Terl

For the
ISO 1661

mative references

edition of the referenced document (including any anrendments) applies.
0-1, Geometrical product specifications (GPS) — Filtration — Part 1: Overview and basic cond

0-20, Geometrical product specifications (GPS) — Filtration — Part 20: Linear profile filt

D-21, Geometrical product specifications{GPS) — Filtration — Part 21: Linear profile filters: Gauss
D-22, Geometrical product specifications (GPS) — Filtration — Part 22: Linear profile filters: Sp}

0-30, Geometrical productspecifications (GPS) — Filtration — Part 30: Robust profile filt

kuide 99, Internationalvocabulary of metrology — Basic and general concepts and associated ter

ms and definitions

purposesvof this document, the terms and definitions given in ISO 16610-1, ISO 1
0-21,1§0 16610-22, 1SO 16610-30, ISO/IEC Guide 99 and the following apply.

ISO and I

[ defines,
otruding

ropriate,
p-entrant

wing documents are referred to in the text in such a waythat some or all of their content constitutes
requirenjents of this document. For dated references, only the edition cited applies. For undated re

ferences,

epts

prs: Basic

ian filters
ine filters

prs: Basic

ms (VIM)

6610-20,

— IS0 Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31

surface profile
line resulting from the intersection between a surface portion and an ideal plane

Note 1 to entry: The orientation of the ideal plane is usually perpendicular to the tangent plane of the surface portion.

Note 2 to entry: See ISO 17450-1:2011, 3.3 and 3.3.1, for the definition of an ideal plane.

© IS0 2025 - All rights reserved
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[SOURCE
3.1.1
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:1S0 16610-1:2015, 3.1.2, modified — Note 2 to entry replaced.]

open profile

finite len

gth surface profile (3.1) with two ends

Note 1 to entry: An open profile has a compact support, i.e. within a certain interval the height values of an open
profile can be equal to any real number. Outside the interval, the height values of an open profile are set to zero.

[SOURCE
3.1.2

:1S0 16610-1:2015, 3.7, modified — Note 1 to entry replaced.]

unbounded open profile

infinite 1

ength surface profile (3.1) without ends

Note 1 to pntry: In this document, the term “unbounded” refers to the X-axis.

Note 2 to pntry: The concept of the unbounded open profile is ideal and do not apply to real surface profiles.

3.1.3

closed profile

connectdd finite length surface profile (3.1) without ends

Note 1 to pntry: A closed profile is a closed curve which is periodic with the finite\period length L.

Note 2 to pntry: A typical example of a closed profile is one from a roundnesS measurement.

[SOURCE: ISO 16610-1:2015, 3.8, modified — Note 1 to entry replaced and Note 2 to entry added.]

3.2

linear profile filter

profile fijter which separates surface profiles (3.1) into large- and small-scale lateral components apd is also
a linear flunction

Note 1 tofentry: If Fis a function and X and Y are surface profiles, and if a and b are independent from X andl Y, then F
being a linear function implies F (a X+ b Y) = a F(X) +b F(Y).

[SOURCH: ISO 16610-20:2015, 3.1, modified = In definition “profiles” replaced by “surface profiles” #nd “long
wave” anld “short wave” replaced by “large-scale lateral” and “small-scale lateral”; Note 1 to entry r¢placed.]

3.3

weighting function

function|to calculate large-scale lateral components by convolution of the surface profile heights with this
function

Note 1 to|entry: The conwolution (see ISO 16610-20:2015, 4.1) performs a weighted moving average of the surface
profile hdights. The weighting function, reflected at the X-axis, defines the weighting coefficients for the pveraging
process.

3.4

transmigsion characteristic of a filter

characteristictiatimdicates theamoumnt by which theamptitude of a simusoidat surface profite isattenuated

as a function of its wavelength

Note 1 to entry: The transmission characteristic is the Fourier transformation of the weighting function (3.3).

Note 2 to entry: [SOURCE: ISO 16610-20:2015, 3.4]

3.5

cut-off wavelength

A

C

wavelength of a sinusoidal surface profile of which 50 % of the amplitude is transmitted by the profile

Note 1 to entry: Linear profile filters are identified by the filter type and the cut-off wavelength value.

© IS0 2025 - All rights reserved
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Note 2 to entry: The cut-off wavelength is the nesting index for linear profile filters.

[SOURCE
3.6

:1S0 16610-20:2015, 3.5, modified — In Note 2 to entry “recommended” deleted.]

undulations per revolution

UPR

integer number of sinusoidal undulations contained in a closed profile (3.1.3)

Note 1 to entry: In this document, UPR is a frequency and is denoted by f.

3.7

cut-off frequency in undulations per revolution

fe

frequend
profile fi

3.8

y in UPR of a sinusoidal closed profile (3.1.3) of which 50 % of the amplitude is transmitt
ter

robust ]T'ofile filter
f

profile
insensiti

Note 1 to
Note 2 to

Note 3 to
ISO 1661(

Note 4 to
influence

3.9
biweigh
function

Note 1 to

Iter which separates surface profiles (3.1) into large- and small-scale latéral componen
e against specific phenomena in the input data

entry: A robust profile filter is a nonlinear filter.

entry: See also ISO 16610-1:2015, 3.9.

bd by the

ks and is

entry: Outliers, scratches and steps are examples of specifiesphénomena. Further details can b¢ found in

-30:2015.

entry: In particular, the robust Gaussian regression filter(3*11) in accordance with this document rgduces the

of specific phenomena such as protruding dales and hills. Profile examples are given in Annex B.

[ function of Beaton and Tukey
used in M-estimation and defined by Fetimula (1)

=2]]
1—( ] for[Az(x)|<c

C

(x),¢)=
0 for|Az(x)|>c

is the given ¥-coordinate;
) are heights depending on x;

is atseale value.

)

efitry: The biweight function 6 (Az(x),c) of Beaton and Tukey is almost constant and equals ngarly 1 for

heights Az(x)<c.Forincreasing heights [Az(x)[, the biweight function of Beaton and Tukey approaches zero.

Note 2 to entry: The biweight function of Beaton and Tukey is related to the influence function ¥ (Az(x)) (see
ISO 16610-30:2015) used in M-estimation as follows: y (Az(x))=Az(x) d(Az(x),c).

Note 3 to entry: See also ISO 16610-30:2015.

3.10

regression filter
profile filter which based on a local polynomial modelling of the large-scale lateral component of a surface
profile (3.1)

© IS0 2025 - All rights reserved
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robust Gaussian regression filter
regression filter (3.10) based on the Gaussian weighting function and the biweight function of Beaton and
Tukey (3.9)

4 Characteristics of the robust Gaussian regression filter for open profiles

4.1 General

In this clause, the ideal filtration of open profiles is considered. Since the robust Gaussian regression filter is

nonlinear and no transmission characteristic by means of the Fourier transformation can be given, the
generic tprm nesting index N; is used as the filter parameter instead of cut-off wavelength A.. Butin many
cases of japplication, values for the cut-off wavelength A. used for linear filtration are also~suitpble as a
nesting ihdex N; for robust filtration.
4.2 Filter equations
4.2.1 ll[letermination of the large-scale lateral component
To determine the large-scale lateral component of an open profile, the robust-Gaussian regression fllter with
degree plis defined by Formula (2):
—1
T T
w(x)=(1 0 --- 0) va (x,u)v, (x,u)s(x,u)du Jz(u)vp (x,u)s(x,u)du (2)
Q Q

where

Q is the finite interval, expressed as:a‘set, in which the open profile can be any real pumber;

X is the given x-coordinate withxxe Q;

u is the integration variable:along the X-axis with ue Q ;

z(u) is the open profile dépending on u;

v, (§,u) is the vector space of polynomials up to pth degree depending on x and u;

v;f ($,u) is the trans§pose of v, (x,u);

s(x,4) is the modified Gaussian weighting function depending on x and u;

w(x i{s'the large-scale lateral component depending on x.

The vectpr space v, (x,u) is defined by Formula (3):

r ol
vp(x,u)=L1 (X=u) — (x—0J |

The modified Gaussian weighting function s(x,u) is defined by Formula (4):

s(x,u)=6(z(u)-w(u),c) VLN e_n(;;\: ]

i

© IS0 2025 - All rights reserved
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is the biweight function of Beaton and Tukey;
is the nesting index;
is the filter constant;

is a scale value.

The scale value c is defined by Formula (5):

c=-

The definpition for the scale value c is equivalent to three times the standard deviation, if, z(%)-w

Gaussian

For p=0

NOTE 1

NOTE 2

NOTE 3

NOTE 4

———— median|z(u)—w(u)|=4,447 8 median|z(u)—w(u
T (on) W edanz(u)~w(a)

amplitude distribution.

1,2, the filter constant y is defined by Formula (6):

/m—2z0,469 7 forp=0,1
T

1

~1-W_4 [_Z

) =0,730 9 forp=2
I
erf ! is the inverse error function.

W_; is the “Lambert W” function with branch —1.{see Reference [6]).

See Clause 8 for an iterative solution of thé vobust Gaussian regression filter.

4.2.2 Determination of the small-scalelateral component

The sma
compon€

nt of this open profile, Formula (2), from this open profile according to Formula (7).

=z (x)-w(x)

is the,given x-coordinate;

is'the open profile depending on x;

The median of the absolute deviation |z (u)—wi{ul)| is called MAD (see ISO 16610-30:2015, 3.5.2)

l-scale lateral component oftan open profile is determined by subtracting the large-sca

(5)

u) hasa

(6)

le lateral

(7)

is the small-scale lateral component of the open profile depending on x.

4.3 Transmission characteristics

The modified Gaussian weighting function of the robust Gaussian regression filter depends on the heights of the
open profile. Therefore, no transmission characteristics by means of the Fourier transformation can be given.

© IS0 2025 - All rights reserved
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5 Characteristics of the robust Gaussian regression filter for closed profiles

5.1 General

In this clause, the ideal filtration of closed profiles applied to roundness profiles is considered. Since the
robust Gaussian regression filter is nonlinear and no transmission characteristic by means of the Fourier
transformation can be given, the generic term nesting index in UPR N; is used as the filter parameter instead

of cut-off frequency in UPR f.. But in many cases of application, values for the cut-off frequency in UPR f_ used

for linear filtration are also suitable as a nesting index in UPR N; for robust filtration.

5.2 Filter equations

5.2.1 ll[letermination of the large-scale lateral component
To determine the large-scale lateral component of a closed profile, the robust Gaussian regression f
degree ¢ is defined by Formula (8):
L -1
X+— X+—
i i
w(xj=(1 0 - 0) j v (x,u)v, (x,u)§(x,u)du j Z(u) V] (u)S(x,u)du
L L
X—— X——
N N
where
X is the given x-coordinate;
u is the integration variable along the X-axis;
L is the period length of the closed prafile;
V; is the nesting index in UPR;
#(u) is the closed profile depending on u;
v, (§.u) is the vector space of\polynomials up to pth degree depending on x and u;
v; (X,u) is the transpos€ of v, (x,u) ;
5(x,4) is the modiffed Gaussian weighting function depending on x and u;
w(x is thelarge-scale lateral component depending on x.
The vectpr space & (x,u) is defined by Formula (9):
v, (x,u)z[l (x—u) - (x—u)p]

lter with

(8)

9

The modified Gaussian weighting function §(x,u) is defined by Formula (10):

o _n{(xiu)fvi ]2
§(x,u)=8(Z(u)-w(u),é) —e L

YL

where

6(-) isthe biweight function of Beaton and Tukey;

© IS0 2025 - All rights reserved
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is the nesting index in UPR;

4 is the filter constant;
L is the period length of the closed profile;
¢ is a scale value.
The scale value ¢ is defined by Formula (11):
¢ =m f(r;ig)iirz|i(u)—vv(u)| ~4,447 8 i‘;ﬁfﬁ?'z(“) —w(u)|

The defirlxition for the scale value ¢ is equivalent to three times the standard deviation, if Z(u)5Ww
amplitude distribution.

Gaussian

For p=0

!
Il

NOTE 1

NOTE 2

NOTE 3

NOTE 4
where L i

NOTE 5

5.2.2 Determination of the small-scale lateral component

The sma

compongnt of this closed profile, Formula (8), from this closed profile according to Formula (13):

F(x)EZ(x)-w(x)

where

z(x)

1,2, the filter constant ¥ is defined by Formula (12):

— =0,469 7 forp=0,1

1
1
=0,730 9 forp=2
T

erf ! is the inverse error function.
W_, is the “Lambert W” function with branch —1 (see‘Reference [6]).

The median of the absolute deviation |Z(u)—w (u)is called MAD (see ISO 16610-30:2015, 3.5.2)

The relationship between the nesting index Ni in UPR and the nesting index Nj is given by N
the period length of the closed profile.

See Clause 8 for an iterative solution ef the robust Gaussian regression filter.

l-scale lateral component_of a closed profile is determined by subtracting the large-sca

isthe given x-coordinate;

(11)

u) hasa

(12)

. =L/Nj,

le lateral

(13)

is the closed profile depending on x;

w(x)

r(x)

is the large-scale lateral component of the closed profile depending on x;

is the small-scale lateral component of the closed profile depending on x.

5.3 Transmission characteristics

The modified Gaussian weighting function of the robust Gaussian regression filter depends on the heights of the
closed profile. Therefore, no transmission characteristics by means of the Fourier transformation can be given.

© IS0 2025 - All rights reserved
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6 Series of nesting index values

For open profiles and if not otherwise specified, the nesting index from the following series of values shall
be used:

N;=...; 2,5um; 8pum; 25um; 80pm; 250pum; 0,8 mm; 2,5mm; 8 mm; 25mm,; ...

For roundness profiles exemplarily used as a closed profile in this document and if not otherwise specified,
the nesting index in UPR from the following series of values shall be used:

NOTE 1
coarsest §

NOTE 2
of interes

EXAMPLH
the groov|

7 Regression degree, p

If not otherwise specified, p=2 shall be used. In this case,-the filtration locally follows a poly

N, =

1

b; 15; 50; 150; 500; 1 500; 5 000; ...

The nesting index N; for open profiles should be greater than or equal to three times 'the sg
tructure of interest.

The nesting index in UPR Ni should be lower than or equal to three times the scale of the coarsest
[ in UPR.

A surface profile with grooves of different widths shall be filtered. The’coarsest structure of
e with the largest width. The nesting index to be selected is three times this groove width.

second d
as an F-q

iterations ng\by 1.

ale of the

structure

nterestis

gree and may be used as an F-operation (depending on the nominal shape, p=1 may als
peration). The degree p=0may be used for surface profiles with an F-operation before
st Gaussian regression filtration. The degiee p=1 or p=0 increases the robustnej

n filtration for surface profiles with protruding dales or hills at the surface profile boundj
6).

ative solution

b (2) and (8) are nonlineatvand shall be solved iteratively. This iteration procedure ij

b (8) and (11), respectively, in the following iteration procedure:
) (-)=1 and set thie, number of iterations ny,. =0.

hlate the large-Scale lateral component w(x) according to Formula (2). Increase the n

ilate the scale value c according to Formula (5) and store cas cgq.

omial of
be used
applying
s of the
iries (see

defined

ily for the open profile(Fermula (2). For closed profiles, Formulae (2) and (5) shall be replaced by

imber of

ate the weights d(z (1) —w(u) ¢) according to Formula (1)
[=] AN A4 \ 77 7 [=]

Calculate the large-scale lateral component w(x) according to Formula (2). Increase the number of

iterations ny.. by 1.

Calculate the scale value c according to Formula (5).

the roby
regressig
Figure B
8 Iter
Formula
exemplal
Formula
a) Set (
b) Calc
c¢) Calc
d) Calc
e)

f)

g) Stop
h)

Otherwise, store the scale value as ¢

the iteration if |c —cg1q| < co1q - frol OF if Niter =Nmay -

old and continue with step d).

© IS0 2025 - All rights reserved
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If not otherwise specified, fi, =107 and Npax =12 shall be used.

NOTE The first calculated large-scale lateral component w(x) with §(-)=1 corresponds to a linear profile filter
for which a weighting function and a transfer characteristic can be specified. This results in the filter constants ¥ and
¥ according to Formulae (6) and (12), respectively. See Annex A for details.

9 Filter designation

Robust Gaussian regression filters in accordance with this document and ISO 16610-1:2015, Clause 5, shall
be designated as:

FPRG:

NOTE FPRG corresponds to filter for surface profiles of the robust Gauss type.

© IS0 2025 - All rights reserved
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Annex A
(informative)

Linear Gaussian regression filter for unbounded open profiles

A.1 General

In many|applications, the values for the cut-off wavelength used for linear filtration are alsosyitable as
nesting ipdices for robust filtration. To solve Formulae (2) and (8), the biweight function of Beaton-apd Tukey
issetto p(-)=1 for the first iteration. This makes it a linear Gaussian regression filter (see Refer¢nce [5]).

Thereforg, in this case, a weighting function and transfer characteristic with a cut-off wayeléngth dccording
to ISO 14610-20 can be specified for the Gaussian regression filter. This also yields thefilter constants y

and 7 of|the modified Gaussian weighting function (see Formulae (6) and (12)). Forsimplicity, the weighting
function|and the transfer characteristic are shown as functions of the cut:off wavelength A. for an

d open profile. For roundness profiles exemplarily used as a closed profile in this docujnent, the
ip between the frequency in UPR f and the wavelength A is given by A=L/ f, wherqg L is the

The weighting function of the linear Gaussian regression filter with cut-off wavelength A. and degree p

2
B
1 e Wk for p=0,1
Y A
s(v)E 5 A.1)
3 1 "‘[ ; ]
Sonl L] |—=—e ¥%J) forp=2
2 v ) |7
where
v is the distance\from the centre (maximum) of the Gaussian weighting function;

s(v)|  is the weighting function of the linear Gaussian regression filter depending on v ;

A is thé.cut-off wavelength;

14 {s'the constant to provide 50 % transmission characteristicat A, and which is given by For;lnulae (6).
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Figure A.1 — Weighting function of the linear Gaussian regression filter with different degr

unbounded@pen profiles

A.3 Transmission characteristicofthe linear Gaussian regression filter for the

scale 1qteral component

The tranjsmission characteristic for)the large-scale lateral component of an unbounded open pr

ZV

pes p for

large-

bfile (see

Figure Al2) is determined from the weighting function of the linear Gaussian regression filter, Formjula (A.1),

by means of the Fourier transformation and is given by Formula (A.2):

A.2)

Y & g A g

o_ &) (7]
L =e =2 forp=0,1
ap

s(v)E ;
4 /i 2 _n(y?tcj
e N 1+1t( )C) e A forp=2
vl \ /]

where

ag is the amplitude of a sinusoidal open profile before filtration;

a is the amplitude of this sinusoidal open profile after filtration;

A is the wavelength of this sinusoidal open profile;
Ae is the cut-off wavelength;

14 is the constant to provide 50 % transmission characteristic at 4, and which is given by Formulae (6).
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Figure A.2 — Transmission characteristic of the linear Gaussian regression filter for the lar
lateral component of unbounded-open profiles depending on the degree p

pe-scale
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Annex B
(informative)

Examples for the application of the robust Gaussian regression filter

B.1 General

This annltx gives examples for the application of the robust Gaussian regression filter to surface pjrofiles of
various manufacturing processes. For comparison, the figures in this annex also show the filtnatipn result
for the (faussian filter in accordance with ISO 16610-21 (with treatment of the end effect-regipns with
parameter p = 1) or the spline filter in accordance with ISO 16610-22.

B.2 Examples

B.2.1 Robust Gaussian regression filter applied to a ground surfaceprofile

Figure BJ1 shows the filter behaviour of the Gaussian filter (key B) and the robust Gaussian regresdion filter
in accordance with this document (key C) applied to a ground surface, profile in presence of nomirjal shape.
The ampllitude density distribution of this ground surface profile(is‘Gaussian without protruding hills or
dales. Therefore, the filter behaviour of the Gaussian regression filter is similar to that of the Gaussjian filter,
and conspquently, for A. = Nj, the large-scale lateral components.determined, which are shown in Figure B.1,

are almogpt identical.
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X lengillh in mm
Y  heightin pm
A unfilfered open profile
B largerscale lateral component of the open profile after filtrationgwith the Gaussian filter:A,.= 0,8 mm,p=1gnd L =1

(grey solid line)

C largefscale lateral component of the open profile after filtration with robust Gaussian regression filter: NJ= 0,8 mm
and p = 2 (black dashed line)
Figure B.1 — Comparison of the large-scale lateral components of a ground surface profile in presence

of no

B.2.2 Robust Gaussian regression filter applied to turned surface profiles

Figure B

minal shape, determined with the Gaussian filter and the robust Gaussian regression

filter

2 shows the filter behayiour of the Gaussian filter (key B) and the robust Gaussian regresdion filter

in accordance with this document (key C) applied to a turned surface profile. The turned microgtructure
is homogeneous and has aCposSitive skewness. The large-scale lateral component of the turned surface
profile determined with@he Gaussian filter and the robust Gaussian regression filter are similafr. Due to

the skew
Therefor]
regressig

ness of the turned surface profile, the peaks are weighted less than the pits in robust
e, the large-scale component of the turned surface profile determined with the robust
n filter xip's below that of the Gaussian filter.

filtering.
Gaussian
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Key
X lengillh in mm
Y  heightin pm
A unfilfered open profile
B largerscale lateral component of the open profile after filtrationgwith the Gaussian filter:A,= 0,8 mm,p=1gnd L =1
(grey solid line)
C largefscale lateral component of the open profile after filtration with robust Gaussian regression filter: NJ= 0,8 mm
and p = 2 (black dashed line
Fighire B.2 — Comparison of the large-scale lateral components of a turned surface profile,
determined with the Gaussian‘filter and the robust Gaussian regression filter

Figure B3 shows the filter behaviour of the Gaussian filter (key B) and the robust Gaussian regresgion filter
in accordance with this documenti(key C) applied to another turned surface profile. Th¢ turned
microstrjucture is homogeneous, with a positive skewness, but the peaks of this turned surface pfofile are
more pr¢nounced compared te, the peaks of the turned surface profile shown in Figure B.2 Ther¢fore, the
large-scqle component determined with the robust Gaussian regression filter runs in the area of the pits of
the daled. In addition, the-large-scale component determined with the Gaussian filter is deflected jupwards
by the prjotruding peak{atthe position x=1,5mm.
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larger-scale lateral component of the open profile after filtrationswith the Gaussian filter: .= 0,8 mm,p=1

(grey solid line)

(@)

large}-scale lateral component of the open profile after filtration with robust Gaussian regression filter: N,

and p = 2 (black dashed line)

Figur

hnd L.=1

=0,8 mm

e with

e B.3 — Comparison of the large-scalélateral components of a turned surface profilg

protryding peaks, determined with the Gaussian filter and the robust Gaussian regressio

B.2.3 R

Figure B
in accord

of this s
compong
compone
profile.

4 shows the filter behayiour of the Gaussian filter (key B) and the robust Gaussian regress
ance with this document’(key C) applied to a finished iron cast surface profile. The micros
irface profile is plateau-like with grooves and has a negative skewness. While the la
nt determined @dth the Gaussian filter is clearly influenced by the grooves, the la
nt determined\with the robust Gaussian regression filter runs in the plateau region of th

filter

lobust Gaussian regression filter applied to plateau-like surface profiles with grooves

ion filter
tructure
Fge-scale
ge-scale
b surface
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Key
X leng:llh, in mm
Y  height, in pm
A unfilfered open profile
B largerscale lateral component of the open profile after filtrationgwith the Gaussian filter:A,.= 0,8 mm,p=1gnd L =1
(grey solid line)
C largefscale lateral component of the open profile after filtration with robust Gaussian regression filter: NJ= 0,8 mm
and p = 2 (black dashed line)
Figure B.4 — Comparison of the large-scale lateral components of a finished iron cast surface
profile, determined with the Gaussian filter and the robust Gaussian regression filter
Figure B|5 shows the filter behaviour of the spline filter (key B) and the robust Gaussian regresgion filter
in accordance with this document (key C) applied to a plateau honed surface profile. The microstrjucture is
plateau-ljke with grooves and has anegative skewness. Due to the distinctive grooves, the large-scqle lateral
compongnt determined with the-Spline filter is deflected in the direction of the grooves. In confrast, the

large-scqle lateral componentdetermined with the Gaussian regression filter is not affected by the

grooves.
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Key
X leng:llh, in mm
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A unfilfered open profile
B largerscale lateral component of the open profile after filtration with the spline filter: A, = 0,8 mm, 8 = 0 (jgrey solid
line)
C largefscale lateral component of the open profile after filtration with robust Gaussian regression filter: NJ= 0,8 mm
and p = 2 (black dashed line)
Figure B.5 — Comparison of the large-scale lateral components of a plateau-honed surface profile,
determined with the spline filter and the robust Gaussian regression filter
Figure B.6 shows the filter behaviour of the robust Gaussian regression filter in accordance yvith this
document with regression degree p=0'(key B), p=1 (key C) and p=2 (key D) applied to a sinterefl surface
profile. The microstructure is plateau-like with a pronounced right boundary groove. As the re¢gression
degree p|increases, the calculated large-scale lateral component follows the groove on the right boundary.

Within the surface profile, the different regression degrees p behave almost identically.
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