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Foreword

The text of ISO 16610-21:2011 has been prepared by Technical Committee ISO/TC 213 “Dimensional and
geometrical product specifications and verification” of the International Organization for Standardization (1SO)
and has been taken over as EN ISO 16610-21:2012 by Technical Committee CEN/TC 290 “Dimensional and
geometrical product specification and verification” the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by February 2013, and conflicting national standards shall be withdrawn
at the latest by February 2013.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 11562:1997.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.

Endorsement notice

The text of ISO 16610-21:2011 has been approved by CEN as a EN ISO 16610-21:2012 without any
modification.
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Foreword

ISO (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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

SO 16610-21 was prepared by Technical Committee ISO/TC 213, Dimensional and geometrical product
specifications and verification.

SO 16610-21| cancels and replaces |SO 11562:1996, which has been technically revised.

SO 16614 consists of the following parts, under the general title Geometrical product specifications (GPS) —
Filtration:

— Part 1: Overview and basic concepts [Technical Specification]

— Part 20: Linear profile filters: Basic concepts [Technical Specification]

— Part 21: Linear profile filters: Gaussian filters

— Part 22: Linear profile filters: Spline filters [Technical Specification]

— Part 28: Profile filters: End effects [Technical Specification]

— Part 29: Linear profile filters: Spline wavelets [Technical Specification]

— Part 30: Robust profile filters: Basic concepts [Technical Specification]

— Part 31: Robust profile filters: Gaussian regression filters [Technical Specification]

— Part 32: Robust profile filters: Spline filters [Technical Specification]

— Part 40: Morphological profile filters: Basic concepts [Technical Specification]

— Part 41: Morphological profile filters: Disk and horizontal line-segment filters [Technical Specification]
— Part 49: Morphological profile filters: Scale space techniques [Technical Specification]
The following parts are planned:

— Part 26: Linear profile filters: Filtration on nominally orthogonal grid planar data sets

— Part 27: Linear profile filters: Filtration on nominally orthogonal grid cylindrical data sets
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— Part 42: Morphological profile filters: Motif filters

— Part 60: Linear areal filters: Basic concepts

— Part 61: Linear areal filters: Gaussian filters

— Part 62: Linear areal filters: Spline filters

— Part 69: Linear areal filters: Spline wavelets

— Part 70: Robust areal filters: Basic concepts

— Part 71: Robust areal filters: Gaussian regression filters
— Part 72: Robust areal filters: Spline filters

— Part 80: Morphological areal filters: Basic concepts

— Part 81: Morphological areal filters: Sphere and horizontal planar segment filters
— Part 82: Morphological areal filters: Motif filters

— Part 89: Morphological areal filters: Scale space techniques
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Introduction

This part of |[SO 16610 is a geometrical product specification (GPS) standard and is to be regarded as a
global GPS standard (see ISO/TR 14638). It influences the chain links 3 and 5 of all chains of standards.

The ISO/GPS masterplan given in ISO/TR 14638 gives an overview of the ISO/GPS system of which this
document is a part. The fundamental rules of ISO/GPS given in apply to this document and the
default decision rules given in apply to specifications made in accordance with this document,
unless otherwise indicated.

For more detailed information about the relation of this part of [SO 16610 to the GPS matrix model, see
Annex D.

This part of [SO 16610 develops the terminology and a concept of Gaussian filters. It has the transmission for
the cut-off wavelength as 50 % since the short wave and long wave portions of surface profile are separated
and can be reconstructed without altering the surface profile.

Documents

) Document Sharing Hub
Vi ©1S0 2011 — All rights reserved

Full document details: BS EN ISO 16610-21:2012


http://dx.doi.org/10.3403/BSENISO16610
http://dx.doi.org/10.3403/02311826U
http://dx.doi.org/10.3403/01722655U
http://dx.doi.org/10.3403/BSENISO16610
http://dx.doi.org/10.3403/BSENISO16610
http://www.avadocuments.com/doc/bs-en-iso-16610-21-2012
http://www.avadocuments.com/doc/bs-en-iso-16610-21-2012

BS EN ISO 16610-21:2012
INTERNATIONAL STANDARD ISO 16610-21:2011(E)

Geometrical product specifications (GPS) — Filtration —

Part 21:
Linear profile filters: Gaussian filters

1 Scope

This part of |[SO 16610 specifies the metrological characteristics of the Gaussian filter, for the filtration of
profiles. It specifies, in particular, how to separate long and short wave components of a surface profile.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/TS 16610-1:2006, Geometrical product specifications (GPS) — Filtration — Part 1: Overview and basic
concepts

ISO/TS 16610-20:2006, Geometrical product specifications (GPS) — Filtration — Part 20: Linear profile filters:
Basic concepts

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1995)

ISO/IEC Guide 99:2007, International vocabulary of metrology — Basic and general concepts and associated
terms (VIM)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in |SO/TS 16610-1, ISO/TS 16610-2(,
ISO/IEC Guide 98-3 and ISO/IEC Guide 99 and the following apply.

31
linear profile filters
profile filter to separate profiles into long wave and short wave components

ISO/TS 16610-20:2008]

3.1.1
open profile
finite length surface profile with two ends

[ISO/TS 16610-1:200€]
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31.2
closed profile
connected finite length surface profile without ends

[ISO/TS 16610-1:2006]]

3.1.3
cut-off wavelength
wavelength of a sinusoidal profile of which 50 % of the amplitude is transmitted by the profile filter

[ISO/TS 16610-20:2008]

4 Characteristics of Gaussian profile filter for an open profile

4.1 Gaussian weighting function for an open profile

The weighting function of an open profile filter (see Figure 1) has the equation of the Gaussian function with
the cut-off wavelength 4., where c is cut-off. The equation is given by:

2
S(x):m:i ><exp[—n[0{>jc/1 J ] (1)

where

x is the distance from the centre (maximum) of the weighting function;

A; is the cut-off wavelength;
a is a constant, to provide 50 % transmission characteristic at the cut-off 4.

For implementation, the weighting function equation is as follows:

2
X
xXexp| —-mn for—L XA, <x< LoxA
S()C)Z 0!)(/10 [ [axlc) ] c c c ¢

0 Otherwise

where

L. is atruncation constant of the weighting function (see Annex A for recommended values);

o is given by:

a=["2 _04697 ©)
T

The graph of the weighting function is shown in Figure 1.
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Figure 1 — Weighting function of a Gaussian profile filter for an open profile
4.2 Transmission characteristics of an open profile

4.21 Transmission characteristic of the long wave component for an open profile

The transmission characteristic (see Figure 2) is determined from the weighting function by means of the
Fourier transformation. The transmission characteristic of the long wave component (mean line) is given by:

21 _ex _n(axﬂcjz 4)
ap B p /1

where

ag is the amplitude of a sinusoidal wave profile before filtering;
a4 is the amplitude of this sinusoidal profile in the mean line;

A is the wavelength of this sinusoidal profile.
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