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Foreword 

This document (EN ISO 10360-8:2013) has been prepared by Technical Committee ISO/TC 213 “Dimensional 
and geometrical product specifications and verification” in collaboration with 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text or by endorsement, at the latest by June 2014, and conflicting national standards shall be withdrawn at 
the latest by June 2014. 

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. 

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 10360-8:2013 has been approved by CEN as EN ISO 10360-8:2013 without any modification. 
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Introduction

This part of ISO 10360 is a geometrical product specification (GPS) standard and is to be regarded 
as a general GPS standard (see ISO/TR 14638). It influences link 5 of the chains of standards on size, 
distance, radius, angle, form, orientation, location, run-out and datums. For more detailed information 
of the relation of this part of ISO 10360 to other standards and the GPS matrix model, see Annex E.

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 ISO 8015 apply to this document and 
the default decision rules given in ISO 14253-1 apply to specifications made in accordance with this 
document, unless otherwise indicated.

The tests of this part of ISO 10360 have two technical objectives:

a) to test the error of indication of a calibrated test length using an optical distance sensor and

b) to test the errors of the optical distance sensor.

Optical distance sensors treated in this standard are classified into two types,

— point measuring sensors, and

— area measuring sensors (e.g. laser point scan, laser line scan, fringe projection)

The benefits of these tests are that the measured result has a direct traceability to the unit length, the 
metre, and that it gives information on how the CMM (coordinate measuring machine) will perform on 
similar length measurements.

This part of ISO 10360 parallels that of ISO 10360-2 and ISO 10360-5, which is for CMMs equipped with 
contact probing systems. The testing methodology between these three parts of ISO 10360 is designed 
to be intentionally similar. The differences that exist may be eliminated in future revisions of this part 
or in ISO 10360-2.
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Geometrical product specifications (GPS) — Acceptance 
and reverification tests for coordinate measuring 
systems (CMS) —

Part 8: 
CMMs with optical distance sensors

1 Scope

This part of ISO 10360 specifies the acceptance tests for verifying the performance of a CMM (coordinate 
measuring machine) when measuring lengths as stated by the manufacturer. It also specifies the 
reverification tests that enable the user to periodically reverify the performance of the CMM. The 
acceptance and reverification tests given in this part of ISO 10360 are applicable only to Cartesian CMMs 
with optical distance sensors. This standard does not explicitly apply to non-Cartesian CMMs, however, 
the parties may apply this part of 10360 to non-Cartesian CMMs by mutual agreement.

NOTE This part of ISO 10360 is not intended to apply for CMMs whose measuring volume is significantly 
smaller than the size of the test sphere, however, the principle, artefacts, and procedure of the test described in 
this part of ISO 10360 are useful for the acceptance and reverification tests of those CMMs either as it is or with 
modifying the parameters such as the size of the test artefacts and the number of the measurements.

This part of ISO 10360 specifies:

— performance requirements that can be assigned by the manufacturer or the user of the CMM,

— the manner of execution of the acceptance and reverification tests to demonstrate the stated 
requirements,

— rules for verifying conformance, and

— applications for which the acceptance and reverification tests can be used.

2 Normative references

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

ISO 10360-1:2000, Geometrical Product Specifications (GPS) — Acceptance and reverification tests for 
coordinate measuring machines (CMM) — Part 1: Vocabulary

ISO 10360-2:2009, Geometrical product specifications (GPS) — Acceptance and reverification tests for 
coordinate measuring machines (CMM) — Part 2: CMMs used for measuring linear dimensions

ISO 10360-5:2010, Geometrical product specifications (GPS) — Acceptance and reverification tests for coordinate 
measuring machines (CMM) — Part 5: CMMs using single and multiple stylus contacting probing systems

ISO 14253-1, Geometrical product specifications (GPS) — Inspection by measurement of workpieces and 
measuring equipment — Part 1: Decision rules for proving conformity or nonconformity with specifications

ISO/TS 23165:2006, Geometrical product specifications (GPS) — Guidelines for the evaluation of coordinate 
measuring machine (CMM) test uncertainty
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ISO/IEC Guide 99, International vocabulary of metrology — Basic and general concepts and associated 
terms (VIM)

3 Terms and definitions

For the purposes of this part of ISO 10360, the terms and definitions given in ISO 10360-1, ISO 14253-1 
and ISO/IEC Guide 99 and the following apply.

3.1
optical distance sensor
non-contacting probing system which determines a corrected measured point by means of optical 
distance measurement principle

Note 1 to entry: Typical measurement principles are triangulation and coaxial distance measurement. The 
former includes structured line projection, Moiré, slit light projection, point scanning, etc., and the latter includes 
interferometry and confocal systems.

3.2
local test flat
flat form standard used for evaluating the probing form error when testing the probing performance

Note 1 to entry: A local test flat is used in addition to the test sphere which is used for evaluating both the probing 
form and probing size errors.

Note 2 to entry: A local test flat is useful for testing probing performance when a calibrated test sphere with 
larger size suitable for an optical distance sensor with larger sensor area is practically difficult to obtain. Figure 5 
shows a flow chart for material standard selection.

3.3
global test flat
flat form standard used when testing the flat form measurement error

Note 1 to entry: Global test flat is intended and encouraged to test form measuring performance of a CMM equipped 
with an optical distance sensor when the system is used for measuring a larger area than the sensor area.

3.4
sensor area
area illuminated by the optical distance sensor when a two-dimensional image-projection-type 
sensor is used

Note 1 to entry: The sensor area is determined not only by the length of the projection line of the sensor but also 
by the length of the sensor movement realized by the CMM when line scan or point scan sensors are used.

See Figure 1.
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