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FOREWORD

Coordinate measuring systems (CMSs) rely upon software that processes coordinate data; often, this software
computes fits of geometric elements to such data. The performance of these fits can vary among software packages,
and in some cases can be a significant contributor to the overall uncertainty of measurement.
The purpose of this Standard is to provide guidelines for evaluating the quality of solutions generated by CMS software

and to define minimal documentation requirements for software providers. This Standard is concerned with testing the
behavior of algorithm implementation, not the testing of algorithms themselves. It is not the intent of this Standard to
endorseor rate any computationalmethodor system.Amechanism forgenerating collectionsof test data sets is specified.
While a specific, static collection of standardized test data sets is not defined, the generating mechanism can produce
several collections of similar character.
ASME B89.4.10-2021 was approved by the American National Standards Institute on July 22, 2021.
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METHODS FOR PERFORMANCE EVALUATION
OF COORDINATE MEASURING SYSTEM SOFTWARE

1 ð21ÞSCOPE

A critical issue in industrial coordinate metrology is the measurement of a work piece to assure compliance with its
dimensional requirements. When using a computerized coordinate measuring system (CMS), the usual practice is to
correlate computer-calculated outputs with the dimensional requirements of the workpiece. This correlation is
performed by various computer routines that process dimensional coordinate data sets consisting of measurement
samples of the object being evaluated.
The purpose of this Standard is to provide guidelines for evaluating the quality of solutions generated by CMS software

and to define minimal documentation requirements for software providers. Additionally, this Standard gives default
definitions for collections of data sets that span a variety of real-world measuring scenarios. These data sets are depen-
dent on the fitting algorithm being tested. This Standard is concerned with testing the behavior of algorithm imple-
mentation, not the testingof algorithms themselves. Thus, the software is treated as ablackbox; only the input andoutput
are observed and evaluated. It is not the intent of this Standard to endorse or rate any computational method or system.
Software performance evaluation is useful because it
(a) allows objective validation of software
(b) reduces the possibility of error in software application
(c) defines a method of comparing CMS software
This Standard covers the following areas: input data, feature construction, software documentation, performance

characterization, and test methodologies.

1.1 ð21ÞAssumptions

The assumptions inherent in this Standard are as follows:
(a) Measurement uncertainty in coordinate samples is not addressed.
(b) Methods to input predetermined samples to the computational system are available.
(c) Personnel have adequate experience and training to implement the evaluation and understand the implications of

the results.

1.2 Application

This Standard is one component required for the evaluation of CMSs. Other relevant documents can be found in
Nonmandatory Appendix E.

1.3 ð21ÞReferences

The following is a list of standards referenced in this Standard. Unless otherwise noted, the most recent edition shall
apply.

ASME Y14.5, Dimensioning and Tolerancing
ASME Y14.5.1, Mathematical Definition of Dimensioning and Tolerancing Principles
Publisher: The American Society of Mechanical Engineers (ASME), Two Park Avenue, New York, NY 10016-5990
(www.asme.org)

See Nonmandatory Appendix E for additional, informative references.

2 ð21ÞDEFINITIONS
algorithm: a well-defined procedure for solving a particular problem, e.g., sorting algorithms.
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