International

Standard

ISO/IEC 24956
Information technology — 3D First edition
printing and scanning — Phantom- 2026-09
based evaluation methods for 3D
printing modeling software
Reference number

© ISO/IEC 2026

ISO/IEC 24956:2026(en)




ISO/IEC 24956:2026(en)

Contents Page
203 o300 o T \'4
500 o006 L ot ) o N vi
1 SCOPI ...tk 1
2 V(03 4 B L AT A=Y =Y o =) o Lol =T 1
3 Terms, definitions and abbreviated terms
3.1 Terms and definitions ...
3.2 AN ) o) =4 = L =T B =) 000 03000
4 Modelling phase considerations for quality control of 3D printing.............——.
4.1 L3 013 = O
41T BACKEIOUIIA oo
4.1.2 Related Works ...
4.2 Workflow and product quality
4.3 Image acquisition ...
4.4 Quality management of modelling software and modelling process
4.5 SEGIMENEATION ..ot
4.6 3D INOAEIIIING e
4.7 Editing and FefiMEIMEINT ... ...t
5 Quality requirements and recommendations for 3D modelling software ..., 5
5.1 Quality requirements and reCOMMENAAtIONS ...
51.1  General ..o
512 ACCUTACY oot
LS R T 55 =Y od 13 (o) o T
5.1.4 User friendliness
LI ST <1 @ 0] 0 = U U < 00000
5.1.6  Repeatability and reproducibility. ... 6
5.1.7 Compatibility with medical 3D printing hardware and software ... 6
5.1.8  ReguIatory COMPIIATICE ...t 6
5.2 LAY U LD = (0 0 ) 0113 6
6 Precision or accuracy evaluation using phantoms ...
6.1 Advantages of software testing methods using phantoms
L0 0 S € 1<) |
6.1.2 Standardization..........eeeeee.
6.1.3 Objectivity....
6.1.4  RealiSMu....oeieoeeeicecceeeeeee,
6.1.5 Repeatability and reproducibility..
LT I T 000 Ty <Y =Tt 7<) 0 U<}
6.2  Required items fOr @ValUAtiON ...
6.2.1 Mandatory items
6.2.2 Optional item — CT phantom for 3D printing evaluation ... 8
7 Evaluation procedure and methods
7.1 Preparation.......is

7.2 Evaluation methods
7.2.1 Test phantom CT data

7.2.2  Segmentation function accuracy or PreciSion ST . ... 8
7.2.3 3D reconstruction functional accuracy or precision test ... 9
8 REPOTT .o
Annex A (normative) Measurement criteria and methods
Annex B (normative) Measurement items on each phantom element ..., 12
Annex C (informative) 3D modelling for part repair, remanufacturing............... 15

© ISO/IEC 2026 - All rights reserved
iii



ISO/IEC 24956:2026(en)

Annex D (informative) Non-destructive, 3D scanning of internal and external geometries
DENESItS OFf CT SCAMIUIIIG ..ottt 17

Annex E (informative) Assessment metrics of image-based 3D modelling ..., 20

Annex F (informative) Evaluation report template

BIDLEOGIAPIY ...t

© ISO/IEC 2026 - All rights reserved
iv



ISO/IEC 24956:2026(en)

Foreword

[SO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations,
governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

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 document should be noted. This document was drafted in accordance with the editorial rules of the ISO/
[EC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

ISO and IEC draw attention to the possibility that the implementation of this document may involve the
use of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or applicability of any
claimed patent rights in respect thereof. As of the date of publication of this document, ISO and IEC had not
received notice of (a) patent(s) which may be required to implement this document. However, implementers
are cautioned that this may not represent the latest information, which may be obtained from the patent
database available at www.iso.org/patents and https://patents.iec.ch. ISO and IEC shall not be held
responsible for identifying any or all such patent rights.

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

For an explanation of the voluntary nature of standards, 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 www.iso.org/iso/foreword.html.
In the IEC, see www.iec.ch/understanding-standards.

This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology.

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html and
www.iec.ch/national-committees.
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Introduction

This document 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 by non-destructive, 3D scanning of internal and external geometries.

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

Despite the rapid growth of 3D scanning applications, the accuracy, precision, and reproducibility of 3D
models generated from 3D scanned data have not been thoroughly investigated. When scanned data are
used for 3D printing, their accuracy and precision are critical. Inaccuracies may arise during imaging,
segmentation, postprocessing, and printing. The overall accuracy, precision, and reproducibility of 3D
printed models are influenced by the cumulative errors introduced at each step in the model creation
process.

For the continued expansion 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 3D model inaccuracy, including the
intrinsic limitations of each printing technology.

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

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

— The assessment methods of 3D scanned data for 3D printing are essential.

Establishing a reliable and practical evaluation method for 3D modelling software is crucial for ensuring
the quality and dependability of 3D models used in 3D printing. Standard CT performance evaluation
phantoms and existing phantoms make evaluating the performance of 3D printing modelling challenging. A
dependable and practical approach to evaluating the performance of 3D modelling software for 3D printing
is essential and would benefit a wide range of stakeholders, including developers of 3D modelling software,
manufacturers, and researchers. A phantom-based evaluation method can provide a reliable and practical
way to evaluate the performance of 3D modelling software in the context of 3D printing. This would serve
as a valuable tool for assessing the quality and dependability of 3D modelling software, which is crucial for
ensuring the precision and safety of 3D printing applications.

This document proposes evaluation methods for 3D modelling software that use CT phantoms to assess
quality enhancement and error minimization in 3D printed model.
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Information technology — 3D printing and scanning —
Phantom-based evaluation methods for 3D printing modeling
software

1 Scope

This document defines an evaluation procedure and evaluation methods for assessing the accuracy and
precision of 3D modelling software for designing 3D printing models using phantoms.

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/ASTM 52920, Additive manufacturing — Qualification principles — Requirements for industrial additive
manufacturing processes and production sites
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