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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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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
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

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. Details of any patent
rights identified during the development of the document will be in the Introduction and/or on the ISO list of
patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity assessment,
as well as information about ISO's adherence to the World Trade Organization (WTO) principles in the
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.

The committee responsible for this document is ISO/IEC JTC 1.
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Introduction

This standard was developed in response to the needs of quality management of 3D printing and scanning
technology by taking full advantage of information and communication technology (ICT). 3D scanning is
the process of scanning a real-world object or environment to collect data on its shape and possibly its style
attributes. The main purpose of 3D scanning is for generating high-precision digital 3D models.

A 3D scanner can be based on many different technologies, each with its own purposes and targets,
limitations, and advantages. There could be many limitations in each type of target object that will be
digitized. For example, optical technology may encounter many difficulties with dark, shiny, reflective,
or transparent objects. Another example, as using computed tomography scanning, structured-light 3D
scanners, and LiDAR technology, there is a need to use non-destructive internal scanning technology for
generating digital 3D models.

Despite the rapid growth of 3D scanning applications, the accuracy, precision, and reproducibility of
generated 3D models from 3D scanned data have not been thoroughly investigated. Inaccuracies are due
to errors that occur during the imaging, segmentation, modelling, postprocessing, and 3D printing steps.
The total accuracy, precision, and reproducibility of 3D printed models are affected by the sum of errors
introduced in each step involved in the creation of the models.

For the spreading of 3D printing applications, it is necessary to review and evaluate the various factors
in each step of the 3D model printing process that contribute to model inaccuracy, including the intrinsic
limitations of each printing technology.

— In this context evaluation of the overall process of data processing will be critical.

— For minimization of cumulative errors of 3D printing life cycles the initial error should be assessed and
corrected.

Here we are going to propose the standardized evaluation process on how to evaluate for quality-enhancing
and error minimizing of generating the 3D model from 3D scanned data. 3D printing3D printing3D
printing3D printing3D printing3D printingAs a general concept evaluation is the systematic determination
of the extent to which an entity meets its specified criteria. The evaluation of product quality is vital to both
the acquisition and development of any product. The relative importance of the various characteristics of
product quality depends on the intended usage or objectives of the product. Due to the 3D printing production
process is the continuous composition of various tasks, 3D printing products need to be evaluated in each
task to decide whether relevant quality characteristics meet the requirements of the final product.

This document uses ISO/IEC 25040 - Systems and software engineering — Systems and software Quality
Requirements and Evaluation (SQuaRE) — Evaluation process as a normative reference. This document is
intended to be used in connection with ISO/IEC 25040. Whenever this document extends the guidance given
in ISO/IEC 25040, an appropriate reference to the clauses of ISO/IEC 25040 is made followed by 3D printing
specific guidance, if applicable. To make the relationship between this document and ISO/IEC 25040 more
explicit, the clause structure of ISO/IEC 25040 is mirrored in this document and amended by sub-clauses if
needed (See Annex D).

[SO/IEC 25040 and therefore this document is divided into two main parts:

Clause 5: Evaluation model - This clause describes the underlying principles of evaluation. The use of 3D
printing requires specific considerations with regard to some of these principles as described in the
companion Clause 5 of this document.

Clause 6: Evaluation process - This clause describes the process of evaluation. Evaluation processes
involve the systematic application of policies, procedures, and practices to the activities of communicating,
establishing the context, assessing, reviewing, and reporting evaluated results. A specialization of such
processes to 3D printing is described in the companion Clause 6 of this document.
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Information technology — 3D Printing and scanning —
Accuracy and precision evaluation process for modelling from
3D scanned data

1 Scope

This document defines a standardized accuracy and precision evaluation process for modelling from 3D scanned
data. The set of processes, activities and tasks described in this document provides a common framework for
evaluating quality factors such as accuracy and precision for the modelling from 3D scanned data.

This document is not intended to evaluate the 3D printed product itself.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements 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/IEC 3532-1:2023, Information technology — Medical image-based modelling for 3D printing — Part 1:
General requirements

ISO/IEC 3532-2:2024, Information technology — Medical image-based modelling for 3D printing — Part 2:
Segmentation

3 Terms, definitions and abbreviated terms
For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

3.1 Terms and definitions

3.1.1
evaluation
systematic determination of the extent to which an entity meets its specified criteria

[SOURCE: ISO/IEC 12207:2008, 4.12]

3.1.3

evaluation level

rigour to be applied during the evaluation that defines the depth or thoroughness of the evaluation in terms
of evaluation techniques to be applied and evaluation results to be achieved

[SOURCE: ISO/IEC 25040:2011, 4.18]
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3.1.4

evaluation method

procedure describing actions to be performed by the evaluator in order to obtain results for the specified
measurement applied to the specified product components or on the product as a whole

[SOURCE: ISO/IEC 25040:2011, 4.19]

3.1.5

evaluation records

documented objective evidence of all activities performed and of all results achieved within the
evaluation process

[SOURCE: ISO/IEC 25040:2011, 4.21]

3.1.6
evaluation requester
person or organization that requests an evaluation

[SOURCE: ISO/IEC 25040:2011, 4.22]

3.1.7

evaluation tool

instrument that can be used during evaluation to collect data, to perform interpretation of data or to
automate part of the evaluation

[SOURCE: ISO/IEC 25040:2011, 4.23]

Note 1 to entry: Examples of such tools are source code analysers to compute code metrics, CASE tools to produce
formalized models, test environments to run the executable programs, checklists to collect inspection data or
spreadsheets to produce syntheses of measures.

3.1.8
measure
variable to which a value is assigned as the result of measurement

Note 1 to entry: The term “measures” is used to refer collectively to base measures, derived measures, and indicators.
Note 2 to entry: Adapted from ISO/IEC 14598-1:1999.
[SOURCE: ISO/IEC 25040:2011, 4.38]

3.19
measure
make a measurement

[SOURCE: ISO/IEC 25040:2011, 4.39]

3.1.10
measurement
set of operations having the object of determining a value of a measure

[SOURCE: ISO/IEC 25040:2011, 4.40]
Note 1 to entry: Adapted from the International Vocabulary of Basic and General Terms in Metrology, 1993.

Note 2 to entry: Measurement can include assigning a qualitative category such as the language of a source program
(ADA, C, COBOL, etc.).

3.1.11
measurement function
algorithm or calculation performed to combine two or more base measures

[SOURCE: ISO/IEC 25040:2011, 4.41]
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3.1.12

measurement method

logical sequence of operations, described generically, used in quantifying an attribute with respect to a
specified scale

[SOURCE: ISO/IEC 25040:2011, 4.42]
Note 1 to entry: Adapted from the International Vocabulary of Basic and General Terms in Metrology, 1993.

3.1.13

measurement procedure

set of operations, described specifically, used in the performance of a particular measurement according to
a given method

[SOURCE: ISO/IEC 25040:2011, 4.43]
Note 1 to entry: Adapted from the International Vocabulary of Basic and General Terms in Metrology, 1993.

3.1.15

measurement process

process for establishing, planning, performing and evaluating software measurement within an overall
project or organizational measurement structure

Note 1 to entry: Adapted from ISO/IEC 15939:2007.
[SOURCE: ISO/IEC 25040:2011, 4.44]

3.1.16
process
system of activities, which uses resources to transform inputs into outputs

Note 1 to entry: Adapted from ISO 9000:2005.
[SOURCE: ISO/IEC 25040:2011, 4.47]

3.1.17

quality model

defined set of characteristics, and of relationships between them, which provides a framework for specifying
quality requirements and evaluating quality

[SOURCE: ISO/IEC 25040:2011, 4.50]

3.1.19

validation

confirmation, through the provision of objective evidence, that the requirements for a specific intended use
or application have been fulfilled

Note 1 to entry: “Validated” is used to designate the corresponding status.

[SOURCE: ISO/IEC 25040:2011, 4.68]

Note 2 to entry: In design and development, validation concerns the process of examining a product to determine
conformity with user needs.

Note 3 to entry: Validation is normally performed on the final product under defined operating conditions. It can be
necessary in earlier stages.

Note 4 to entry: Multiple validations can be carried out if there are different intended uses.

3.1.20
verification
confirmation, through the provision of objective evidence, that specified requirements have been fulfilled

Note 1 to entry: “Verified” is used to designate the corresponding status.
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