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� Graduate School of Engineering Science.  Osaka University
� Special Appoint Professor, Center for Industry-University Collaboration , 
� Computational Engineering Laboratory for Medical Instruments and Devices , 
� Member of JSME, JSCB

� Convener of Joint ISO/TC150(Implant for Surgery) – 261(Additive Manufacturing)

‘Additive manufacturing in surgical implant applicat ions ’ (TC150 JWG1)
� Liaison Officer between ISO/TC106 (Dentistry) and ISO/TC206 (Fine Ceramics) :

My profile

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop)  - 2023-Dec.122

2 Osaka University

ISO /TC150
(Implant for Surgery)

ISO /TC261
(Additive Manufacturing)



Est.1971. 
Standardization in the field of 

 implants for surgery and their required 
instrumentation, 

 covering terminology, 
 specifications and methods of tests for all 

types of implants, and for the materials both 
basic and composite used in their 
manufacture and application.

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop) - 2023-Dec.12

and JTC 1/WG 12 !! 



� Needs in Orthopaedics with AM (Additive Manufacturing = 3D printing ) 
standardization.
� Introduction of ISO TC 150/JWG1  (Joint Working group with ISO 

TC261)
� Scope and currently work in TC150/JWG1 - ‘Additive manufacturing in 

surgical implant applications’ 

Today’s Topics

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop) - 2023-Dec.124



� Reported by Japanese Society for Replacement 
Arthroplasty*

� 22,935 cases* for Hip joint replacement a year,
� 25,892 cases* for Knee joint replacement a year,

� About 130 cases a day !

� 3 times increasing for 5 years  ( 2012 to 2017)

� Increasing “revision surgery”

� Increasing a variety of replacement 
� Spine, Shoulder, etc…

� Patient-Specified-Instrument (PSI : Custom-made)

Artificial joint replacement (in Asia )

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop) - 2023-Dec.125

*

Additive Manufacturing is the key of medical 
devices.



� After Medical operation,  Medical implants works for 15~20 years .

� =5×106
～2×107cycle works under 200 ～～～～2,300N 

(3~5 times of bodyweight)
� Mechanical strength is very important for medical i mplants

� Medical implants in human body needs mechanical durability .
� We need the ‘Golden methods’ to estimate the performance of 

each devices. = International Standard

What’s required in International standard?

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop) - 2023-Dec.126



� Effective instruments for “quickly” / “accurate” operations.
� Potential for use in minor areas (ankle / shoulder ) 

Surgical Guides

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop)  - 2023-Dec.127



� To standardization, which categories do we belong to?

Who is Stakeholder ?

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop)  - 2023-Dec.128

Scanning

Designer

Manufacturer

Doctor

Patient



� Convenor:
� Kohei Murase (TC150)
� Lim Wonbong (TC261)

� Manager : 
Klaus Zeier (DIN)

ISO/TC150 JWG1

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop)  - 2023-Dec.129



� In 2017, FDA(U.S.) announced ‘Technical 
consideration for AM Medical Devices’
� https://www.fda.gov/downloads/MedicalDevices/DeviceReg

ulationandGuidance/GuidanceDocuments/UCM499809.pdf

For Medical use, we have to pass the (Very 
severed )certifications from each country.

Considerations for medical AM implants

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop) - 2023-Dec.1210



1. Qualifications of machine operators of AM Machines used in
surgical implant applications

e.g., powder bed fusion, stereolithography, fused filament fabrication, liquid-based
extrusion machines,

2. Calibration, Validation and Re-validation for acceptance of AM
Machines used in surgical implant applications,

e.g., powder bed fusion, stereolithography, fused filament fabrication, liquid-based
extrusion machines,

Scope of ISO/TC150 JWG1 (9 items)

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop) - 2023-Dec.1211



6. Physical and mechanical test methods or considerations to
address risks associated with AM of surgical implants,

7. Addressing each of the above items also in the use or
incorporation of biological, cellular, or tissue-based products in
AM.

8. Biological considerations of final devices taking into account 
manufacturing residues, cleanliness, sterilization, 
biocompatibility

9. Labeling considerations
� Data Format, Security, Voxel modeling, etc.

Scope of JWG1 (cont.)

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop) - 2023-Dec.1212



3. Specifications for materials used in AM of surgical
implant applications,
� e.g., virgin and reused powders/starting materials,

4. Process specifications and quality considerations
� including, e.g., design (standard or patient-matched from

medical imaging ), software workflow, printing/build, and
post-printing/build validation,

5. Identification of risks
� including, e.g., variability in quality, geometry, surface finish,

tolerances, microstructure, chemistry,

Scope of JWG1 (cont.)

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop) - 2023-Dec.12,13



To estimate 3D quality of ‘real’ product… 

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop)  - 2023-Dec.1214

CT

Computer Modeling

AM

Guide

Guide must be fitted 
to the bone shape !!

Bone

CAD

• Resolution of CT image
• Slice thickness
• X-ray Strength (kV)
• Specification of AM machine.
• Material specification
• Necessarily of metal-use for hole 

and cutting space.
• Posture during Scanning
• …



� Identified gaps with respect to AM in existing implant specific standards.

� Provide a list of references to existing / currently developed relevant 
standard documents in TC150, TC261, ASTM F04 and F42

� JWG1 is working on ISO/CD 5092, “Additive manufacturing for medical –
General principles – Additive manufacturing of non-active implants”. 

� The RoV and comments of ISO/CD 5092 received on 2023-11-03 and the 
next meeting will be held on January 2024.

� We request participate you to discuss AM for medical use!!

Currently work in JWG1

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop) - 2023-Dec.1215



� Additive Manufacturing (3D Printing and Scanning) is powerful tool to develop 
the future medical devices (=Patient-Specified Instruments : PSI).
� In medical application of AM, It is important to establish the international 

standards for
� Modeling,

� Measurement (Scanning) ,  
� Material constitution , etc …

Collaborate with many other fields (categories). 

� Collaborations of AM & computer modeling will grow up to ease / agree with 
orthpaedics.

Summary

3D Printing and Scanning (ISO/IEC JTC 1/WG 12 - Online Workshop) - 2023-Dec.1216

Thank you for your attention!
murase.kohei.es@osaka-u.ac.jp



Digital Twin projects 
around ISO/ TC184/ SC4/ JWG16
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Published;

ISO/IEC TR 30172:2023 Internet of things (loT) - Digital twin -

Use cases

ISO/IEC 30173:2023 Digital twin - Concepts and terminology
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6https://cmte.ieee.org/futuredirections/2017/09/27/can-we-have-a-digital-twin/

Differentiate human twins? 
Correspondence measure

https://cmte.ieee.org/futuredirections/2017/09/27/can-we-have-a-digital-twin/


7https://dataaspirant.com/five-most-popular-similarity-measures-implementation-in-

python/

https://dataaspirant.com/five-most-popular-similarity-measures-implementation-in-python/


Integrated metrology process with QIF standard
8
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Unwanted surface gaps of CAD models (PDQ)
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Onion model of correspondence measure
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SC 1

Physical

Device

Control

WG 6

Oil & Gas 

Interoperability

ISO/TC 184

Automation systems 

and integration

SC 5
Interoperability, integration, 

and architectures for 

enterprise systems and 

automation applications

WG 11

Express, 

Implement,

Conformance
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WG 15

Digital

Manufacturing

WG 13

Data quality

WG 12

Common

Resources

(SMRL)

JWG 8

Manufacturing

Management

Data (Mandate)

WG 2

Part 

Libraries

WG 3

Oil & Gas

SC 4

Industrial

Data

STEP-NC
MIMOSA

SMRL: STEP module and resource library

WG 21

SMRL 

Validation

WG 23

Vocabulary 

Validation

WG 22

Reference data

Validation

WG 24

CDD for data 

dictionaries 

ontologies
JWG 16

STEP Model

Visualization
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Published on 10 November 2020

Ed.2 is in ballot process 2023

가시화 없이 DTw이 가능할까?
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ISO/TC184/SC4/WG15

ETRI



TC184 WG15

Digital Twin Framework for Manufacturing ISO 23247

ISO/AWI 23247-5 Digital twin framework for manufacturing

Part 5: Digital thread for digital twin

ISO/AWI 23247-6 Digital twin framework for manufacturing

Part 6: Digital twin composition
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ISO TC/184/SC5/WG13: EBC 



18https://www.iec.ch/system/files/2023-06/presentations_0.pdf

https://www.iec.ch/system/files/2023-06/presentations_0.pdf
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20https://industrialdigitaltwin.org/en/content-hub/downloads

https://industrialdigitaltwin.org/en/content-hub/downloads
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Soonhung Han (韓淳興) 
Current
◼ iCAD laboratory, Mechanical and Ocean Systems engineering, KAIST, 

https://sites.google.com/view/icadlab/home

◼ Korea STEP center: ISO standard for exchange of engineering design www.kstep.or.kr

◼ Convener of JWG16 of ISO/TC184/SC4, https://committee.iso.org/home/tc184sc4

◼ ICT convergence network: Industry 4.0 in Korea, https://kicon.org/

Study
◼ PhD in Ship CAD, University of Michigan, USA

◼ MS in Ship Design, Newcastle upon Tyne, UK

◼ Naval Architecture, Seoul National University, Korea

Work
◼ Ship and ocean research institute, www.kriso.re.kr

◼ Society of CAD/CAM Engineers (Korea) www.cde.or.kr

◼ Start up www.PartDB.com

◼ Design committee for ships and ocean plants (Korea)

◼ Society for e-business studies (Korea)

22

https://sites.google.com/view/icadlab/home
http://www.kstep.or.kr/
https://committee.iso.org/home/tc184sc4
https://kicon.org/
http://www.kriso.re.kr/
http://www.cde.or.kr/
http://www.partdb.com/


ISO/TC 106/SG 9 
Scanning & 3D Printing  on 

Digital Dentistry

12th, Dec. 2023
Seoul National University 
School of Dentistry

Prof. Ji-Man Park

WG 3 ILT project leader
WG 7 Secretary





Working group 3
Digitizing devices



Accuracy specification based on ISO 12836

from Medit

from 3shape

다양한 영상입력 장비의 성능평가 항목 소개





Consideration for intraoral scanner 
: Arch distortion



Park JM, Shim JS. Measuring the Complete-arch Distortion of an Optical Dental Impression. J Vis Exp 2019 May;(147).



Test methods are developed & introduced Park JM, Shim JS. Measuring the Complete-arch Distortion of an Optical 
Dental Impression. J Vis Exp 2019 May;(147).





Annex A (Full arch) Annex B (Long edentulous ridge)

Annex C (Margin w/ sulcular fluid)

Annex D (Translucent tooth surface)

Annex E (Margin line)
Annex F (Arch distortion)

Annex G (Inlay,onlay,crown preparation)



ILT Protocol circulation (Feb 2023)



Delivery of test objects (Feb-Mar 2023)



Delivery of test objects (Feb-Mar 2023)



Hands-on videos  
for scanning





Hands-on videos  
for measurement 
(Geomagic Control X)





Hands-on videos  
for measurement 

(Gom Inspect)





Annex B (Long edentulous ridge)

Measurement software

: Geomagic Control X or GOM Inspect 


Four measurement points (a, b, c, d)

: reverse engineered at sphere centers

1 distance from a to b
2 distance from b to c
3 distance from c to d
4 distance from d to a
5 distance from a to c
6 distance from b to d
7 a to distance between point a and a plane defined by the three points b, c, and d
8 d to distance between point d and a plane defined by the three points a, b, and c

Measurement



How-to-measure Video (Annex B)



Comments from Participants
Comments 

1. Sphere Geometry Issues: Data Excludes Problematic Areas at Sphere Bottom (UK)


: Complete Sphere Scanning with each Scanner’s Full Functionality


2. Scanning Issues with Primescan: Difficulty Scanning Test Object (Japan)


: Primescan’s Robust AI Requires Complete Data for Scanning


: For Better Recognition, Scan Along Buccal Side of Alveolar Ridge (Canine to Molar Area)


3. Color & Recognition Issues with Primescan: Dark Color Causes Scanning Issues (Japan)


: Scan Initiated when a Skin-colored Object (Finger) was Included


: Scan Continued even After Removing Finger


: Primescan's performance issues, Not solely due to Color, But also its Strong AI algorithms in 

Edentulous Areas



Annex C (Margin with sulcular fluid)
Measurement

Measuring Liquid Distortion:

1. SW: Geomagic Control X or GOM Inspect

2. Determine depth from top to deepest sulcus.

3. Create section lines from top plane in scan data.

4. Gradually lower section plane, until the lowest point 
(red arrow)

5. Measure shortest distance from point to top plane.

1 Arid distance between the deepest point and top 
plane without artificial saliva

2 Wet 1/3 distance between the deepest point and top 
plane when 1/3 submerged in artificial saliva

3 Wet 2/3 distance between the deepest point and top 
plane when 2/3 submerged in artificial saliva

Key measurement items



How-to-measure Video (Annex C)



Distortion Measurement Method:

• SW: Geomagic Control X or GOM Inspect

• Measure distortion of two conditions (h1, h2)

• Simulate difference between IOS scan data and 

actual surface position

1 h1
Displacement at body part (dentin/
enamel): 1.5 mm deep translucent 
resin on the upper step

2 h2
Displacement at incisal part 
(enamel): 3 mm deep translucent 
resin on the lower step

Translucent Tooth Surface Measurement Process:

• Select mesh on top face of translucent layer.

• Create reverse-engineered dentin surface plane.

• Form body part surface with 1.5 mm deep 

translucent resin.

• Measure distance between created planes to 

calculate height difference between simulated 
enamel-dentin and dentin-only part.


• Repeat process for incisal part with 3 mm deep 
translucent resin

Annex D (Translucency)

Key measurement items



How-to-measure Video (Annex D)



1 msu Sum of clearly discernable margin line length 
at supra-gingival margin tooth

2 meq Sum of clearly discernable margin line length 
at equi-gingival margin tooth

3 msb Sum of clearly discernable margin line length 
at sub-gingival margin tooth

Annex E (Margin line)

Key measurement items

• SW: Geomagic Control X or GOM Inspect

Create line at margin level

Delete polygon if margin line 
encroaches certain portion

Keep polygon if margin line & 
polygon outer edge line 
overlaps

Measure total length of kept 
margin with remaining poly-
gons



How-to-measure Video (Annex E)



Comments from Participants
Comments (HongKong U)

1. Subjective Judgement in Measuring 'Sharp and Identifiable Margins' Causes Inconsistency


 Developing Automation Software with Clear Margin Criteria



Measurement

The amount of distortion shall be measured using industrial 3D analysis software, such as 
Geomagic Control X. Five measurement points (A, B, C, D, and E) shall be created. The following 
are the measurement items;

Horizontal Angular
posterior inter-block width ∠ACE total arch convergence angle
anterior inter-block width ∠CBA Lt. anterior convergence angle
Lt. anterior circumferential length ∠CDE Rt. anterior convergence angle
Rt. anterior circumferential length Distortion
Lt. posterior circumferential length A- Lt. vertical distortion
Rt. posterior circumferential length E- Rt. vertical distortion

Annex F (Arch distortion)



Method

Three planes forming the corners corresponding to points shall be obtained by reverse-engineering 
and intersecting the three planes to set the measurement points. The perpendicular distance of the 
posterior reference points at either side from the plane shall be defined by the rest of the three 
reference points.

Five points of test object are reverse-engineered by intersecting planes that make up the corners. 
Examples of distances and angulations that need to be measured.

Annex F (Arch distortion)



Measurement

The amount of distortion is measured using industrial 3D analysis software, such as Geomagic 
Control X. The following are the measurement items;

Inlay Crown
h1 height of block 1 h2 height of block 2
d1 onlay floor depth of block 1 w2 buccolingual width of block 2
w6 mesiodistal width of block 6 d2 lingual inlay base depth of block 2
h6 buccal base height of block 6 h3 height of block 3
h7 height of block 7 h4 height of block 4
w7 mesiodistal width of block 7 d4 recess depth of block 4
w8 buccolingual width of block 8 h5 height of block 5
d8 distal groove depth of block 8 d5 groove depth of block 5

Annex G (Inlay, onlay, and crown preparation)



Method

For height, measure the height of the plane at the base of the test object and the top plane of each 
block. For depth, measure the depth from each block's top plane to the other planes of the block. For 
width, measure each block's mesiodistal width or buccal lingual width.

Annex G (Inlay, onlay, and crown preparation)



How-to-measure Video (Annex G)



Working group 7
Additive manufacturing



ISO -  DTR 5015

Dentistry – Accuracy of CAD/CAM 3D printed dental products

ISO TC 106 SC9/WG7

Virtual meeting 2020

Daehwan Shin, Ph.D.

Ji-Man Park, Ph.D.





Numerous dental 3D printers are introduced



Dental 3D printing materials are also competitively introduced.



ModelTemporary 
restoration

Orthodontic 
appliance

Orthodontic 
appliance

Surgical 
templateModelTemporary 

restoration

Metal 
coping

Metal coping 
Wax

Metal coping 
Wax

Orthodontic 
appliance

Metal coping 
Wax



Ⅳ. 장비소재 연계 개발방안

1) 장비-소재의 연계 개발 중요성

굴절률 
 

파장 영역 
 

경화시간 
 
점도 

 
광원의 세기 

소재

분산상태

입자크기

픽셀크기

축의운동

광경화 Site 증가
개시제 배합 비율 조절을 통한 광 감도 최대화
비경화 공정 시간 단축: 점도 및 흐름성 최적화
고분산 소재기술 개발
층간 결합력: 경화부-미경화부 접착력 차이 최소화

light Source Spectrum 분석 및 최적 파장 선정
파장별 광학계 최적화를 통한 선택파장 이용율 향상
비경화 공정시간 단축: 소재공급 속도 향상
공정중 침전방지: 소재저장 및 공급부 최적화
Pixel stitching을 통한 대면적 균일성 확보
층간 결합력: Z축 정밀 제어를 통한 층 이동 균일성 확보

장비
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Importance of co-work between Material & Device parts 

Material Device

Dispersion state
Particle size

Reflection rate

Wavelength

Curing time

Viscosity

Light source 
power

Pixel size
Axis movement

Refinement of filler particle size, 
dispersion of particles

High dispersion High flow

Maximizing light sensitivity 
Development of high dispersion 
material technology 
Increase of interlayer bonding power

light source spectrum analysis 
Optimal wavelength selection 
Speed up material supply 
Securing large area uniformity through 
pixel stitching



Verification drawing for printing 
condition Microscopic image

[Printing condition]

Line width : 50,100,150,170 um

Layer Thickness : 50,100um

Expose time : 4~10sec

UV Power : 10~60

Confirm printing 

condition by line width 

discrimination 

performance

Standard specimen specification

Vickers hardness test 
specimen

15 X 15 X 15 mm

(ISO 14233)

Compressive strength 
measurement specimen

20 X 40 mm

(ISO 6873)

Flexural strength 
measurement specimen

4 X 10 X 80 mm

(ISO 178)

Casting pattern

(ISO 15854)

-Printing grid patterns of various line widths
-Check the expose time that shows optimal line width

Physical property measurement of printed products according to printing conditions



Design of reference data



3D printed models



Measurement protocol



Result of coordinate study



Surface texture of 3D printed models



Surface texture of 3D printed models



SEM comparison of 3D printed models



Test Objects 

● Test object one: All-in-one specimen               
(crown/inlay/long distance evaluation)

● Test object two: Cross model with drill sleeves



Test object one: The six-cylinder specimen for long distance evaluation



Importance of evaluating light uniformity of 
vat

Front

Rear



Cross with base
- horizontal setting

Cross without base
- 45 degrees setting

Five models in case of 
1:1 build platform (SLA)

Six models in case of 
16:9 build platform 
(DLP)



Accuracy Validation Print

Opinions from Japan

Benchmark print



Denture base

Opinions from Germany

Model with fixed angles

Drill sleeves

Splints

Impression tray 
Bracket positioner 
Crown & bridge (w/ different wall thickness) 
Inlay & onlay 
Dental cast 
Aligner



Crown restoration Bridge restoration

A: intaglio occlusal 
B: intaglio lateral 
C: margin 
D: external lateral 
E: external occlusal

Measurement areas

Opinions from Korea







Technical report —> Technical specification (Berlin 2022) 
DTS discussed & began ILT (Sydney 2023)



Test objects of DTS 5105 (Under ILT project, Project leader: Park JM)

(Annex A) Accuracy validation specimen

(Annex B) Complete-arch dental 
model with single inlay and crown dies

(Annex C) Drill sleeve model 
with fixed angles

(Annex D) Crown and bridge restorations 
(Annex E) Full denture



Thank you for your attention!



François Coallier,PhD, P.Eng.
IEC SyC  BDC Chair
ISO/IEC JTC 1/SC 41 Chair

ISO/IEC JTC 1/WG 12 
Workshop
2023-12-12

IEC Systems Committee
on

Bio-digital Convergence
(IEC SyC BDC)

v 1.0

https://horizons.gc.ca/en/2022/05/31/biodigital-today-and-tomorrow/



Mandate of the SYC on Bio-digital convergence
Systems level standardization activities in the domain of bio-digital convergence for the 
IEC, including ISO/IEC JTC 1.

• Facilitate outreach and influence the work on bio-digital convergence with ISO, 
other SDOs, and industry consortia, in collaboration with relevant IEC entities and 
thus facilitate the advancement and coordination of bio-digital convergence 
standardization.

• Identify and assess potential new forthcoming bio-digital convergence topics and 
problematics that may become relevant to IEC activities and recommend to the 
SMB an appropriate course of action to meet the needs of the global community.

https://www.iec.ch/dyn/www/f?p=103:186:401031034592075::::FSP_ORG_ID,FSP_LANG_ID:49793,25 
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https://www.iec.ch/dyn/www/f?p=103:186:401031034592075::::FSP_ORG_ID,FSP_LANG_ID:49793,25


Bio-digital Convergence

convergence of engineering, 
nanotechnology, biotechnology, 

information technology and cognitive 
science

Note 1 to entry: convergence means the creative union of sciences, technologies, engineering and 
peoples, focused on mutual benefit; this is a process requiring increasing integration across 
traditionally separate disciplines, areas of relevance, and across multiple levels of abstraction and 
organization.

[SOURCE: Modified from: M. C. Roco, W. S. Bainbridge, B. Tonn, and G. Whitesides, Eds., Convergence of Knowledge, Technology and Society: Beyond Convergence of 
Nano-Bio-Info-Cognitive Technologies. Cham: Springer International Publishing, 2013. doi: 10.1007/978-3-319-02204-8.]

3



Bio-digital Convergence - 
a ~20 years old concept!

4

[1] Roco, Mihail & Bainbridge, William (2003). Converging Technologies for Improving Human 
Performance. 
https://www.researchgate.net/publication/252444145_Converging_Technologies_for_Improving_Human_Perfor
mance 
Also in DOI : 10.1007/978-94-017-0359-8 

In the context of BioDigital 
convergence,
‘The phrase “convergent technologies” 
refers to the synergistic combination of 
four major 
“NBIC”(Nano-Bio-Info-Cogno) 
provinces of science and technology, 
each of which is currently progressing 
at a rapid rate: (a) nanoscience and 
nanotechnology; (b) biotechnology and 
biomedicine, including genetic 
engineering; (c) information 
technology, including advanced 
computing and communications; and, 
(d) cognitive science, including 
cognitive neuroscience.’ [1]

https://www.researchgate.net/publication/252444145_Converging_Technologies_for_Improving_Human_Performance
https://www.researchgate.net/publication/252444145_Converging_Technologies_for_Improving_Human_Performance
http://dx.doi.org/10.1007/978-94-017-0359-8


IT has changed a lot in the last 20 years 

5

https://en.w
ikipedia.org/w

iki/M
oore%

27s_law
 

https://techcrunch.com/2023/06/05/apple-announces-the-
m2-ultra-with-up-to-192gb-of-memory/ 

5

https://en.wikipedia.org/wiki/Moore%27s_law
https://techcrunch.com/2023/06/05/apple-announces-the-m2-ultra-with-up-to-192gb-of-memory/
https://techcrunch.com/2023/06/05/apple-announces-the-m2-ultra-with-up-to-192gb-of-memory/


Reverse Engineering of Life
Living Systems:

Descriptive:
• Genomics
• Transcriptomics
• Proteomics
• Metabolomics
• Epigenetics
• Microbiomics

Systems integration
• Metagenomics
• Physiology

‘Life-cyle’
• Epigenetics
• Developmental 

biology
• Evolution

6

https://en.wikipedia.org/wiki/Metabolomics 

Environment and biologic 
system of systems:

• Metagenomics
• Exposomics
• Ecosystems
• Ecosystem Evolution
• Gaia

https://civilaspirant.in/levels-of-organisation-in-ecology/ 
https://evolution.berkeley.edu/evolution-101/ 

https://en.wikipedia.org/wiki/Metabolomics
https://civilaspirant.in/levels-of-organisation-in-ecology/
https://evolution.berkeley.edu/evolution-101/


How much information?
For a human

• Genome: ~3x109 base pairs, ~700 MB of very 
complex programming - need a cellular factory to 
‘decode’ and additional ‘instructions’ to ‘execute’ 
~22 000 genes 
– + mitochondrial DNA (~17 000 base pairs)

• Proteome: ~20 000 proteins (encoded in about 1% 
of the human genome)

• Metabolome: ~+110 000 molecules
• Microbiome: ~+316 000 000 genes.

7

http://biosoft.kaist.ac.kr/

http://biosoft.kaist.ac.kr/
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10

Modified from: Human Augmentation - The Dawn of a New Paradigm, A strategic implication project, UK Ministry of Defence (MOD), May 2021, 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/986301/Human_Augmentation_SIP_access2.pdf 

Human Augmentation Technologies

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/986301/Human_Augmentation_SIP_access2.pdf
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https://cmte.ieee.org/futuredirections/2018/08/09/transhumanism-evolving-the-huma
n-body-ii/ 

https://www.maximizemarketresearch.com/market-report/global-human-augmentation-market/66366/ 

Phase 1. Recovering, repairing the existing impaired human physiological functions. Most 
assistive technologies in this phase, e.g., rehabilitation exoskeleton, focuses on rehabilitation 
scenarios in hospitals and at home.
Phase 2. Replicating, substituting human functions and organs. Power augmentation 
Exoskeletons (rehabilitation exoskeleton excluded) and artificial organs are common examples 
at Phase 2. External devices that supplement the daily life living, e.g., smart watches and VR 
glasses, are also considered as typical use cases. 
Phase 3. Enhancing, outperforming human capabilities. Applications aiming at exceeding 
human abilities are performed using emerging technologies from biomechanical engineering to 
genetic engineering

Source: Preliminary findings of IEC SEG 12/WG4

Human Augmentation Technologies

https://cmte.ieee.org/futuredirections/2018/08/09/transhumanism-evolving-the-human-body-ii/
https://cmte.ieee.org/futuredirections/2018/08/09/transhumanism-evolving-the-human-body-ii/
https://www.maximizemarketresearch.com/market-report/global-human-augmentation-market/66366/


12

http://3dprintingireland.com/portfolio/pharmaceutical-medical/attachment/scanmain/
Ozbolat, Ibrahim & Yu, Yin. (2013). Bioprinting Toward Organ Fabrication: Challenges and Future Trends. IEEE Transactions on Biomedical Engineering. 10.1109/TBME.2013.2243912. 
Tong, Yuxin & Kucukdeger, Ezgi & Halper, Justin & Cesewski, Ellen & Karakozoff, Elena & Haring, Alexander & McIlvain, David & Singh, Manjot & Khandelwal, Nikita & Meholic, Alex & Laheri, Sahil & Sharma, Akshay & 
Johnson, Blake. (2019). Low-cost sensor-integrated 3D-printed personalized prosthetic hands for children with amniotic band syndrome: A case study in sensing pressure distribution on an anatomical human-machine interface 
(AHMI) using 3D-printed conformal electrode arrays. PLOS ONE. 14. e0214120. 10.1371/journal.pone.0214120.   

http://3dprintingireland.com/portfolio/pharmaceutical-medical/attachment/scanmain/
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https://doi.org/10.1039/D1TB01335A

https://3dprintingindustry.com/news/korean-re
searchers-3d-print-highly-sensitive-wearable-
biosensors-172043/

https://doi.org/10.1039/D1TB01335A


14

ht
tp

s:
//e

n.
w

ik
ip

ed
ia

.o
rg

/w
ik

i/3
D

_b
io

pr
in

tin
g 

https://en.wikipedia.org/wiki/3D_bioprinting
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History and Status of the SyC BDC
Precursor - Standards Exploratory Group (SEG) 12:

• Created in April 2021
• 7 Working Groups, 125 members
• Report issued to SMB in May 2023
• Technical Report to be published IQ2024

 SyC BDC
• Created at the October 2023 IEC SMB Meeting
• Chair and Secretariat assigned
• Kick-Off Plenary in April 2024
• SMB resolution inviting ISO for collaboration through a possible 

joint structure

17

17



SEG 12 Structure & Topics

● WG1 - Communications, Synthesis and Edition of Report 
● WG2 - Reverse Engineering of Living Systems
● WG3 - Life systems and Bioengineering
● WG4 - Human Augmentation Technologies
● WG5 - Agricultural Bioengineering
● WG6 - Environmental Bioengineering
● WG7 - Biodigital Social, Risks and Ethical Aspects
● AG8 - Convener Advisory Group

18

18



SyC BDC
As an IEC systems committee, the SyC BDC can have:

• Vice- chair(s) (See 1.8.2 of the IEC Supplement)

• Working groups (Cannot develop standards unless a project is specifically authorized by the SMB)

• Joint Working Groups, Joint Project Teams (with IEC or ISO TCs or SCs)

• Registered (R) Members (Essentially enhanced liaisons with IEC or ISO TCs or SCs as well as other Standards 
Developing Organizations - SDOs)

• Pool(s) of Experts (from NBs and R Members)

• Open Forum(s) - open (like a SEG) to any self-nominated experts
• Advisory Groups

For more details, see https://syc-se.iec.ch/home/what-a-system-committee-does/ and Annex SO of the IEC 
Supplement.

19

19

https://syc-se.iec.ch/home/what-a-system-committee-does/


SyC BDC - Future plans (chair’s view)

• Kick-off Plenary (virtual) in April 2024
• Agree on a initial structure
• Review and implement SEG 12 recommendations to the SMB
• As requested by the SMB, come with recommendations for a 

course of action on ethical issues
• Do whatever is necessary to initiate standardization activities 

(with IEC and ISO TCs) identified by IEC / SEG 12.  This includes 
the draft bio-digital vocabulary elaborated by SEG 12

• etc…

20

20



SyC BDC - how to participate

• Nomination through a National Body
• Nomination through future liaisons or ‘R’ liaisons
• Joining (a) future(s) open forum(s)

21

21



Thank You

https://horizons.gc.ca/en/2020/02/11/exploring-biodigital-convergence/

https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fhorizons.gc.ca%2Fen%2F2020%2F02%2F11%2Fexploring-biodigital-convergence%2F&data=04%7C01%7Cfrancois.coallier%40etsmtl.ca%7Cb8795d06771f4881168308d923bf0590%7C70aae3b79f3b484d8f9549e8fbb783c0%7C0%7C1%7C637580125619610992%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C2000&sdata=LAVkcWwyt%2FW5AfWSfVT%2BG7k7CxXyiyj9Kaopn4T7ipU%3D&reserved=0


Brief Introduction of JTC 1/WG 12
3D Printing and Scanning

JTC 1/WG 12 workshop, virtual

(2023-12-12, 1100-1400 UTC)

Kyu Won Shim, MD, PhD

Convenor of JTC 1/WG 12

Co-convenor of JTC 1/WG 12/AHG 3 3D scanning



Status of JTC 1/ WG 12

• Established at

▪ the 32nd JTC 1 Plenary in Vladivostok, Russia in 2017 conditionally

• Activated from

▪ 2018-08-15 with the approval of NP 23510

• Officers

▪ WG 12 Convenor: Prof. Kyu-Won Shim

▪ WG 12 Secretary: Ms. Yaeseul Park

• Members

▪ 74 members from 11 NBs, 5 Liaisons and SIF facilitator (December 2023)



3

F2F Seoul Meeting for ISO/IEC JTC 1 Study Group on 3D Printing and Scanning, 
May 24 to 26, 2017



4

F2F Montreal Meeting for ISO/IEC JTC 1 Study Group on 3D Printing and Scanning, 
Ecole de technologiesuperieure, Department of Software and IT Engineering, 

August 29 to 31, 2017 



Terms of Reference

• Serve as a focus of and proponent for the JTC 1 standardization program on 3D Printing and Scanning

• Develop ICT related foundational standards for 3D Printing and Scanning upon which other standards 

can be developed

• Develop other 3D Printing and Scanning standards that are built upon the foundational standards when 

relevant ISO and IEC committees that could address these standards do not exist or are unable to 

develop them

• Identify gaps and opportunities in 3D Printing and Scanning standardization

• Develop and maintain liaisons with all relevant ISO and IEC committees as well as with external 

organizations that have interests in 3D Printing and Scanning

• Engage with 3D Printing and Scanning communities to raise awareness of JTC 1 standardization efforts 

and provide an open platform for discussion and further cooperation

• Develop and maintain a list of existing 3D Printing and Scanning standards produced and standards 

development projects underway in ISO TCs, IEC TCs and JTC 1



Members

No. National Body Number of Experts Role

1 Australia 1

Committee Member

2 China 6

3 Canada 1

4 France 3

5 Germany 1

6 India 1

7 Israel 5

8 Italy 1

9 Japan 5

10 Korea 26

11 Luxembourg 1

12 Nigeria 1

13 UK 2

Total 53



• Subgroups (2)

▪ AHG 1 on 4D Printing

▪ AHG 3 on 3D scanning for 3D printing

• Liaisons

▪ ISO/TC 106, 150, 171/SC 2, 184/SC 1 and SC 4, 215, 261

▪ JTC 1/SC 24, 29 and 42

▪ Khronos Group

▪ Collaborate with other committees

▪ JTC 1/SC 41, ISO/TC 184/SC 4/JWG 16, IEC SyC Bio-Digital convergence and ISO/IEC JSEG 15 etc.



AHG 1 on 4D Printing

JTC 1/WG 12 agrees to reconstitute AHG 1 on 4D Printing with the following 

Terms of Reference:

1) Continue to update the description of key concepts and terminology related to 4D Printing.

2) Assess the current state of standardization activities relevant to 4D Printing in other relevant ISO and IEC TCs, 

in other SDOs and in consortia.

3) Identify and propose how JTC 1 could address ICT standardization needs of 4D Printing.

4) Provide a progress report to the 11th JTC 1/WG 12 Meeting including recommendations for further study and/or 

potential NWIPs.

Membership in the AHG 1 is open to:

• JTC 1/WG 12 registered experts and Category C liaisons with JTC 1/WG 12;

• Appointed experts from JTC 1/SCs, JTC 1/WGs, relevant ISO and IEC TCs;

• Invited standards setting organizations that are engaged in 4D Printing standardization

as approved by the AHG.

JTC 1/WG 12 reappoints Mr. Adin Stern (IS) as the Convenor with the following membership: Prof. François 

Coallier (CA), Dr. Byoung Nam Lee (KR), Mr. Dongyub Lee (KR), Prof. Hwanyong Lee (KR), Prof. Jumyung Um 

(KR), Dr. Atsuhiko Onuma (JP), Prof. Kyu-won Shim (KR), and Prof. Yonghui Liu (CN).

JTC 1/WG 12 requests the AHG 1 Convenor to report the AHG 1 activity no later than 2024-01-15.





AHG 3 on 3D Scanning for 3D printing
JTC 1/WG 12 agrees to reconstitute AHG 3 on 3D scanning for 3D printing with the following

Terms of Reference:

1) Investigate current market and technical status related to 3D scanning for 3D printing.

2) Investigate and assess the current status of standardization activities relevant to 3D scanning in other relevant ISO and IEC TCs, in other SDOs, and in consortia.

3) Investigate the future impact of new ICT technology (e.g. digital twin, metaverse) to JTC 1 with 3D scanning for 3D printing.

4) Provide gap analysis for standardization opportunities related to 3D scanning for 3D printing.

5) Identify and propose how JTC 1 could address ICT standardization needs of 3D scanning for 3D printing.

6) Propose, if appropriate, new work items related to 3D scanning and 3D replications (onestop continuous processing that started from 3D scanning to 3D printing).

7) Provide a progress report to the 12th JTC 1/WG 12 Meeting including recommendations for further study and/or potential NWIPs.

Membership in the AHG 3 is open to:

• JTC 1/WG 12 registered experts and Category C liaisons with JTC 1/WG 12;

• Appointed experts from JTC 1/SCs, JTC 1/WGs, relevant ISO and IEC TCs;

JTC 1/WG 12 reappoints Prof. Kyu-won Shim (KR) and Dr. Jason Dowling (AU) as the Co-Convenors with the following membership: Dr. Byoung Nam Lee (KR), Mr. Jonghong

Jeon (KR), Mr. Dongyub Lee (KR), Prof. Hwanyong Lee (KR, JTC 1/SC 24 and Khronos Group), Prof. Jumyung Um (KR, ISO/TC 184), Prof. Ji-Man Park (KR, ISO/TC 106), Mr. 

Yusuke Yasuda (JP), Adin Stern (IS), and Prof. Yonghui Liu (CN).

JTC 1/WG 12 requests the AHG 3 Co-Convenors to report the AHG 3 activity no later than 2024-01-15.



ICT Aspects of 3D Scanning

7.1 Data acquisition: 3D scanners use various technologies such as structured light, laser, or stereo vision to capture the 

surface geometry of an object or a person. The data captured by the scanner is typically stored in a digital format and can 

be processed, analyzed, and transmitted using ICT.

7.2 Data processing: After data acquisition, the raw data is typically processed using specialized software to create a 3D 

model. This process involves a variety of tasks such as data alignment, registration, and meshing.

7.3 Data storage and management: The 3D models generated by scanning process can be large and complex, so they 

require efficient storage and management. Cloud-based storage and remote access solutions can be used to store and 

share 3D models, enabling collaboration among multiple users.

7.4 Data visualization: 3D models can be visualized using specialized software, and can be used to generate 2D images, 

animations, and interactive simulations. This can be done locally or remotely and can be accessed by multiple users.

7.5 Remote access and control: With advancements in ICT, it is possible to remotely control and operate 3D scanners 

and software, enabling remote data acquisition and processing. This can be useful for applications such as telemedicine 

or remote monitoring.



Pertinent Standardization activities



Liaisons

Organization/Committee Description

ISO/TC 106 Dentistry

ISO/TC 150 AM in surgical implant applications

ISO/TC 171/SC 2 Document file formats, EDMS systems and authenticity of information

ISO/TC 215 Health informatics

ISO/TC 261 Additive Manufacturing

ISO/TC 184/SC 1 Automation systems and integration – physical device control

ISO/TC 184/SC 4 Automation systems and integration – industrial data

ISO/IEC JTC 1/SC 24 Computer graphics, image processing and environmental data 

representation

ISO/IEC JTC 1/SC 29 Coding of audio, picture, multimedia and hypermedia information

ISO/IEC JTC 1/SC 42 Artificial intelligence

Khronos Group 3D graphics, Virtual and Augmented Reality, Parallel Computing, Machine 

Learning, and Vision Processing



Current Activities
Projects

• Published Standards (2)

▪ ISO/IEC 23510:2021, Information technology — 3D printing and scanning — Framework for an Additive Manufacturing Service

Platform (AMSP)

▪ ISO/IEC 3532-1:2023, Information technology — Medical image-based modelling for 3D printing — Part 1: General

requirements

• Under development (5)

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

▪ ISO/IEC CD 8801, Information Technology — 3D Printing and Scanning — 3D scanned and labeled data Standard Operating

Procedure (SOP) for evaluation of modelling from 3D scanned data

▪ ISO/IEC CD 8803, Information Technology — 3D Printing and Scanning — accuracy and precision evaluation process for modeling

from 3D scanned data

▪ ISO/IEC CD 16466, Information Technology — 3D Printing and scanning — Assessment methods of 3D scanned data for 3D printing

model

▪ ISO/IEC AWI 23955, Information Technology — 3D Printing and scanning — Technical requirements for product data protection of 
Additive Manufacturing Service Platform (AMSP)



ISO/IEC 23510:2021, Information technology — 3D printing and scanning —

Framework for an Additive Manufacturing Service Platform (AMSP)
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Market and Technology
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3D 
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Clinical 
application 
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Modeling Task Printing Task Application Task

Total Error/Inaccuracy

Issue 1

Issue 2

Errors in modeling tasks determine overall quality.



Scope of Items

Segmentation

Phase

3D modelling

Phase

Image acquisition 

Phase

Evaluate/verify 

segmentation 

performance 

(precision/accuracy/error)

Evaluate/verify 3D 

modeling performance 

(precision/accuracy/error)

Evaluate/validate 

optimal image quality 

and protocol 

optimization for 3D 

printing

Phantom for 3D scanning & printing

Imaging Equip. 3D Design SW

(Segmentation)
3D Design SW



Scope

• This document describes a standard operating 
procedure (SOP) of a test data for the 
evaluation of modelling from 3D scanned data. 
And the test data consists of 3D scanned data 
and its corresponding label data

• This document classifies the main task phases 
and defines the required tasks in each phase 
on 3D scanned and labeled data SOP

• This document defines essential requirements 
of test data for evaluating modelling from 3D 
scanned data and describing how to check 
them.

18



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.

19



Scope

• This document specifies the assessment 
methods of 3D scanned data for 3D printing 
model for the accuracy and precision in the 
total 3D printing life cycle.

• This document focusses mainly on 3D 
scanned data from computed tomography. 
Computed tomography can acquire the 
informations of internal structures, regional 
density, orientation and/or alignment of 
scanning objects as well as shape and 
appearance. 

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

20



▪ Study Group

The 1st SG 3 F2F Meeting was held in May 24-26, 2017 in Seoul, Korea

The 2nd SG 3 F2F Meeting was held in August 29-31, 2017 in Montreal, Canada

➢Working Group

The 1st WG 12 F2F Meeting was held in October 15-17, 2018 in Seoul, Korea

The 2nd WG 12 F2F Meeting was held in February 26-28, 2019 in New York, United State

The 3rd WG 12 F2F Meeting was held in August 27-29, 2019 in Dublin, Ireland

The 4th WG 12 Meeting was held with hybid mode of F2F and Virtual in March 3-5, 2020 in New York, United 
State  (COVID-19 Pandemic)

The 5th WG 12 Meeting was held fully virtually in August 25-27, 2020

The 6th WG 12 Meeting was held fully virtually in March 8-12, 2021

The 7th WG 12 Meeting was held fully virtually in August 16-20, 2021

The 8th WG 12 Meeting was held fully virtually in February 14-17, 2022

The 9th WG 12 Meeting was held fully virtually in August 29-September 1, 2022

The 10th WG 12 F2F Meeting was held with remote participants in March 14-16, 2023 in Tel Aviv, Israel

The 11th WG 12 F2F Meeting was held with remote participants in August 29-September 1, 2023 in Seoul, Korea
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Meeting Records
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The 1st F2F Meeting for ISO/IEC JTC 1/WG12 in Seoul Korea (15-17 October, 2018)



Current Activities 
Meetings

2020. 03 4th NY, USA -> COVID-19 Pandemic

2nd NY, USA

3rd Dublin, Ireland



Current Activities
Meetings

▪ March 2023

▪ 10th WG 12 F2F Meeting

▪ Tel Aviv, Israel

▪ August 2023

▪ 11th WG 12 F2F Meeting

▪ Seoul, Korea

▪ March 2024

▪ 12th WG 12 F2F meeting

▪ Sydney, Australia

▪ August 2024

▪ 13th WG 12 F2F meeting

▪ TBD, China

11th Seoul, Korea

10th Tel Aviv, Israel



JTC 1/AG 21 or "JTC1 strategic direction,“

• the strategic direction and 
operational structure of 
JTC 1. 

• addressing future 
environmental changes and 
adapting JTC 1's 
operations accordingly.

















3D Printing and 3D Scanning are two distinct industries with significant overlap. 

These industries are growing rapidly, are being utilized in an increasing array of applications, and are 

facing many significant challenges.

There is a risk that a large number of collaborator/partners in the same industry can act as a competitor 

in some situation. It is necessary to communicate and discuss closely at all times so that the 

cooperative relationship is maintained well.

• ISO/TC 261/WG 4 addresses ‘Data and design’, it does not fully cater to ICT standards. 

• ISO/TC 150/JWG 1 focuses on medical 3D printing, but it does not encompass the ICT perspective 

of data processing and the implant design process itself.

Maintaining a healthy relationship with both ISO/TC 150/JWG 1 and ISO/TC 261, despite their 

competitive and cooperative dynamics, is indeed crucial. 

We should carry out 'open communication, mutual respect, collaboration, conflict resolution and 

shared goals'.

Many existing groups are already working on underlying technologies and standards, which will provide 

an opportunity to work closely together to accomplish the needs of the industry and the start-up.
33

Challenges and Opportunities



3D Printing and 3D Scanning are inherently cyber-physical systems. 

As such, many standardization opportunities cannot be addressed from a strictly ICT point-of-view. 

Collaboration with other standards bodies with complementary areas of expertise will be required 
in many cases. For each opportunity, the following approaches will be considered:

1. If the standardization opportunity is clearly a foundational ICT enabler for 3D printing or 3D 
scanning, then WG 12 will take the initiative and lead in developing that standard. Examples 
include but are not limited to underlying broadly applicable file formats, protocols, or cyber-
security mechanisms.

2. If the standardization opportunity requires both ICT expertise and domain expertise in another 
area, then WG 12 will investigate collaborative development opportunities with other entities 
within ISO and/or IEC, and externally with other appropriate standards bodies. Examples 
include but are not limited to, specific applications of file formats and protocols, information 
management policies, data quality standards.

For those 3D printing and scanning related standardization activities with significant ICT concerns 
currently underway, WG 12 will seek a collaborative arrangement with the standards bodies 
responsible for the work.
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Plan and Strategy



ISO/IEC 3532 series
JTC 1/WG 12 workshop, virtual
(2023-12-12, 1100-1400 UTC)

Kyu-Won Shim, MD, PhD.

Convenor of JTC 1/WG 12

Project leader of ISO/IEC 3532-1:2023, ISO/IEC CD 16466







• 3D Printing Medical Devices Market is estimated to reach $2.77 billion by 
2025; growing at a CAGR of 16.8% between 2017 and 2025. 
(@profsharemarketresearch) 

Market and Technology

4



Market and Technology

• By 2021, IDC expects 
worldwide spending to be 
nearly $20.0 billion with a five-
year compound annual growth 
rate (CAGR) of 20.5%.

• The two use cases of 3D 
printing that will see the 
fastest spending growth –
tissue/organ/bone (56.6% 
CAGR) and dental objects
(36.9% CAGR) – will also be 
driven by healthcare provider 
spending.

5



F2F Seoul Meeting for ISO/IEC JTC 1 Study Group on 3D Printing and 
Scanning, 24 ~ 26 May, 2017





IEC TC 62B
ISO/TC 215: DICOM
ISO/TC 171/SC 2: PDF
DICOM WG 17

ISO/IEC FDIS 3532-2
ISO/IEC CD 8803, 8801, 16466
JTC 1/SC 41 Digital twin
JTC 1/SC 24 Computer graphics
JTC 1/SC 42 AI
ISO/TC 261/WG 4
STL, AMF, 3D file format

JTC 1/SC 24
IEC TC 62D
IEC SEG 12 BioDigital convergence
JTC 1/SC 7 Software
ISO/TC 150/JWG 1
ISO/TC 106
ISO/TC 184, ISO/TC 184/SC 4, 
ISO/TC 184/SC 4/WG 15
ISO 10303-21: STEP, STEP-NC
Cyber-physical control
Digital manufacturing

ISO/TC 261
ISO/TC 184/SC 4
ASTM F42
Cyber-physical 
control
Machine control
G-code

ISO/TC 261/WG 2/JG 
58, ISO/ASTM 52908

ISO/TC 261/WG 3
Reverse engineering
NDT, DICONDE

ISO 13485
ISO/TC 150/JWG 1
ISO CD 5092

ISO/IEC 23510 AMSP





1   Scope

This document specifies the requirements for medical 
image-based modelling for 3D printing for medical 
applications. It concerns accurate 3D data modelling in 
the medical field using medical image data generated 
from computed tomography (CT) devices. It also 
specifies the principal considerations for the general 
procedures of medical image-based modelling. It 
excludes soft tissue modelling from magnetic 
resonance image (MRI).

: ISO/IEC 3532-1:2023 touching on CT Scan Data through 
to image optimization, and with the Point Cloud XYZ 
format and DICOM data.

ISO/IEC 3532-1:2023 is applicable to NDT or related 
technology based on CT.



F2F Seoul Meeting for ISO/IEC JTC 1 Study Group on 3D Printing and 
Scanning, 24 ~ 26 May, 2017





Proposed Generic Workflow View for 3D Printing and Scanning Processes V2.0

Starting Point/End results

3D scanned data

Modelling

Geometrical data

Visualization

Simulation

Slicing

3D printing

IEC TC 62B, ISO/TC 215, JTC 1/WG 12 ISO/TC 
172/SC 2

ISO/IEC 23510 AMSP

JTC 1/SC 24
IEC TC 62D
IEC SEG 12 BioDigital
convergence
JTC 1/SC 7 Software
ISO/TC 150/JWG 1
ISO/TC 106
ISO/TC 184, ISO/TC 184/SC 4, 
ISO/TC 184/SC 4/WG 15
ISO 10303-21: STEP, STEP-NC
Digital manufacturing

ISO/TC 184, ISO/TC 184/SC 4, 
ISO/TC 184/SC 4/WG 15
ISO 10303-21: STEP, STEP-NC
Cyber-physical control
Digital manufacturing

ISO/TC 261
ISO/TC 184/SC 4
ISO/TC 150/JWG 1
ISO/TC 261/JWG 10
ASTM F42
Cyber-physical control
Machine control
G-code

ISO/IEC 3532-1:2023, ISO/IEC FDIS 3532-2
ISO/IEC CD 8803, 8801, 16466
JTC 1/SC 41 Digital twin, JTC 1/SC 24 Computer graphics
JTC 1/SC 42 AI, ISO/TC 261/WG 4, ISO/TC 106, ISO/TC 106/SC 
9/WG 7, Khronos group, IEEE P3333.2.2
STL, AMF, 3D file format, glTF

Data

DIOM, DICONDE, STL, OBJ, PLY, X3D, 
FBX, glTF

JTC 1/SC 24
Web3D
Khronos group: ANARI 
IEEE P3333.2.4

ISO/TC 184/SC 4/JWG 16
Web3D: X3D 
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Market and Technology

Image 
acquisition 

phase

Segmentati
on phase

3D 
modeling 

phase

3D Printing 
phase

Post-
processing 

phase
QC phase

Clinical 
application 
and review 

phase

Post-market 
phase

Modeling Task Printing Task Application Task

Total Error/Inaccuracy

Issue 1

Issue 2

Errors in modeling tasks determine overall quality.



ISO/IEC FDIS 3532-2



ISO/IEC FDIS 3532-2
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• This utilization of 3D printing in the medical field has led to numerous advancements, 
including the production of customized medical devices, surgical models, prosthetics, and 
even tissue and organ printing. 

• These technologies have the potential to revolutionize healthcare by enabling personalized 
treatments and improving patient outcomes.

• "Medical applications of 3D printing" refers to the extensive use of 3D printing technology in 
the field of healthcare and medicine. The market share for these applications is substantial, 
accounting for over 35-45% of the overall market. 

• Therefore, it is crucial to explore common technological elements that can be applied from an 
Information and Communication Technology (ICT) perspective. 

• Furthermore, any technology standards derived from this exploration should be designed to 
be applicable in both medical and non-medical contexts, as suggested by JTC 1/AG 21.

18

The role of JTC 1/WG 12



• JTC 1/AG 21 is known for its role in standardizing 3D printing and scanning across various 
fields in a horizontal and versatile manner. The specific group responsible for this role is “JTC 
1/WG 12," which promotes international standardization for 3D printing and scanning, defines 
standardized procedures and terminology, and supports the broader utilization of 3D printing 
and scanning technology across various application areas.

• From an ICT perspective, ISO/IEC 3532-1:2023 outlines the process of creating the most 
commonly used 3D model, a standard deemed essential for 3D printing. 

• ISO/IEC 3532 series were designed to include horizontal details about the needs of each 
related TCs since JTC 1/SG 3, with the concept and basic needs originating from the medical 
industry.

19

The role of JTC 1/WG 12



Nondestructive, 3D Scanning of Internal and External Geometries

Nondestructive, 3D Scanning of Internal 
and External Geometries | Laser Design

https://www.laserdesign.com/micro/CT-Scanning
https://www.laserdesign.com/micro/CT-Scanning


Nondestructive, 3D Scanning of Internal and External Geometries
Nondestructive, 3D Scanning of 
Internal and External Geometries | 
Laser Design

https://www.laserdesign.com/micro/CT-Scanning
https://www.laserdesign.com/micro/CT-Scanning
https://www.laserdesign.com/micro/CT-Scanning


Nondestructive, 3D Scanning of Internal and External Geometries

Nondestructive, 3D Scanning of Internal 
and External Geometries | Laser Design

https://www.laserdesign.com/micro/CT-Scanning
https://www.laserdesign.com/micro/CT-Scanning


Nondestructive, 3D Scanning of Internal and External Geometries

• CT scanner captures all surfaces, both external and internal, of complex free-form parts and 
assemblies without harming the object. Parts made of plastic, ceramics or composite 
materials, as well as magnesium, aluminum and steel, can be measured and efficiently 
evaluated. A very long service life is enabled by the open X-ray tube technology and it has a 
measurement range of 11.8″ x 13.8″ (300 mm x 350 mm). The CT system can also be 
equipped with a higher resolution detector to make very fine part structures visible, and the 
enlarged detailed view can be measured with extremely high accuracy.

• Processing the CT scan data through Volume Graphics, the 3D model is then loaded into 
Geomagic Qualify where the assembly is compared to either original CAD design data or to 
scan data of another known working product. Geomagic Qualify quickly and automatically 
measures and assesses deviations between the new scan data and the comparison 
assembly model, making measurement on known tolerances, identifying deviations in the 
assembly based on unanticipated forces between parts. Geomagic Qualify then 
automatically produces a custom report for the production engineers in PDF, so it can be 
viewed by all concerned parties.

Nondestructive, 3D Scanning of Internal 
and External Geometries | Laser Design

https://www.laserdesign.com/micro/CT-Scanning
https://www.laserdesign.com/micro/CT-Scanning


This use of additive manufacturing is interesting for several 
reasons. 

1. Material is added to an existing part rather than to a 
base plate or table. 

2. The build direction may well not be constant. 

3. The material added may not be in planar sections –
Directed Energy Deposition (DED) has been proposed 
for the repair of turbine blade edges, for example. 

The same technique may also be used to add 
manufacturing features where, say, milling cannot be used 
because there is no tool access.

Part Repair, Remanufacturing

The most important knowledge for this case comes from accurate scanning of the broken shape including very small 

complex geometry and balancing the ratio between the shape removed before 3D printing and the shape filled by the 3D 

printing process.

The International Journal of Advanced Manufacturing Technology volume 88, pages1215–1230 (2017)
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Needs for the New Standard

• Information technology — 3D Printing and Scanning — Image-Based 

Modelling from 3D scanned Data 

• ISO/IEC 3532-1 : General Requirement

• ISO/IEC 3532-2 : Segmentation

• ISO/IEC 8803 : Accuracy and precision evaluation process for modeling from 3D 

scanned data

• ISO/IEC 16466 : Assessment methods of 3D scanned data for 3D printing model 

• ISO/IEC 8801: 3D scanned and labeled data Standard Operating Procedure (SOP) 

for evaluation of modelling from 3D scanned data

• NWIP : Phantom-based evaluation methods for 3D printing modeling software
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Scope of NWIP

• Defines Phantom-based assessment procedure of 3D Modeling Software for 3D 
Printing in the Total 3D Printing Life cycle, and especially focuses on the image-based 
modelling of 3D scanned data from CT scanner, industrial and medical.

Segmentation
Phase

3D modelling
Phase

3D printing Phase

Post-processing
Phase

QC Phase

Image acquisition 
Phase

Clinical application 
& review Phase

Post-market
Phase

1 2

3
4

5678



Scope of NWIP

Segmentation

Phase

3D modelling

Phase

Image acquisition 

Phase

Evaluate/verify 

segmentation 

performance 

(precision/accuracy/error)

Evaluate/verify 3D 

modeling performance 

(precision/accuracy/error)

Evaluate/validate 

optimal image quality 

and protocol 

optimization for 3D 

printing

Phantom for 3D scanning & printing

Imaging Equip. 3D Design SW

(Segmentation)
3D Design SW
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1. Scope

• This document defines the test procedure and test methods for the accuracy and precision evaluation of

3D modeling software used for 3D printing parts/devices using well-designed phantom.

• This document is not intended to evaluate the 3D printed product itself.
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Q & A

shimkyuwon@yuhs.ac
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Prof. Yonghui Liu,  Member of ISO/IEC WG12, and SAC/TC 562
+86 13963988206,  yonghui_liu_sd@126.com

Ocean University of China/ShanDong CharmRay Laser Technology Co.,Ltd
No.238, Songling Road, Laoshan District Qingdao, China

12 Dec. 2023，Online Workshop



I. Market and Technology

II. What is an AMSP?

III. Needs for the Standards

IV. Investigation and Analysis of Typical AMSPs

V. Introdution to NP23955

VI. Plan of NP 23955



l  Worldwide revenues from AM products and services were about $18.027 billion in 2022, with an 
increase of 18.3%. 1)Revenues from AM products were $7.289 billion, with an increase of 17%. 
2)Revenues from AM services were $10.738 billion (about 60%), with an increase of 19.1%.

(Source: Wohlers Report 2023)



l Additive Manufacturing Service Platform (AMSP) uses 
additive manufacturing technology and information 
technology to provide services according to users’ 
requirements.

user design 

AMSP

Distributed 
manufacturing 

AMSP = 3D Printing + ICT！



3D 
printing

+

ØHome 
appliances 

ØPersonalization

ØLightweight 

design

Ø  Architecture ØMedical

Application of AMSPs

l AMSP can satisfy different 3D printing needs from different fields through the 
Internet very easily, especailly those who do not have 3D printers or cannot design.

AMSP



l AMSP has created a new business model and also brought about the need for 
standardization.

Factory Mass customers New factory 
(AM centers)

Different customer 
needs

Mass production

b)   New business model based on AMSPsa)  Traditional business model

Mass customization

AMSP

User design



Figure 1 — Typical AMSP workflow



Figure 2 — Interaction 
among stakeholders 
including an AMSP, users, 
designers and AM centres

AMSP



l In October, 2021，the first AMSP standard, ISO/IEC 23510：2021 Information 
technology — 3D printing and scanning — Framework for an Additive Manufacturing 
Service Platform (AMSP) proposed was successfully published.



l Based on ISO/IEC 23510, a new draft standard related to AMSP entitled Information 
technology — 3D Printing and Scanning — Technical requirements for product data protection 
of Additive Manufacturing Service Platform (AMSP) is proposed in 2022.

7.1 Copyright protection
An AMSP allows users to upload or create personalized 
3D models online in a convenient manner. The data of 
3D models is usually easily spread or stolen illegally 
through the transmitting procedure over the internet. 
Meanwhile, 3D models are also easily printed without 
permission, which can cause a loss to the designer or 
model provider. Therefore, the data security of the 3D 
model during the data storage, transmission and 
printing are ensured and the intellectual property of 
designers and model providers needs to be protected.



l  3D design model is the core of additive manufacturing for the application of 3D printing on 
an AMSP, which embodies the great efforts and wisdom of a designer.

l However, many AMSPs lack the mechanism of product data information protection, limiting 
the commercialization of excellent design works combined with additive manufacturing 
technology.

l According to statistics, about 80% of designers are not willing to share their designs on an 
AMSP for fear of theft.

3D design model is the core of additive manufacturing



l Open application program interface requirements for AMSP





p Title
Technical requirements for product data protection of Additive Manufacturing Service 
Platform (AMSP)

pPurpose and justification of the proposal
① This standard was developed in response to the needs of product data protection 

so as to promote the mass customization of additive manufacturing technology 
by taking full advantage of information and communication technology (ICT). 

② This standard can protect the product data information of designers and stimulate 
their innovation enthusiasm. 

③ Moreover, it can provide guidance for the establishment and operation of an 
AMSP, and promote the healthy development of the new industry of providing 
additive manufacturing services by AMSP.



pNormative references
lISO/ASTM 52900, Additive Manufacturing — General Principles — Fundamentals 

and vocabulary
lISO/ASTM 52901, Additive manufacturing — General principles — Requirements for 

purchased AM parts
lISO/IEC 23510: 2021, Information technology- 3D Printing and Scanning-Framework 

for Additive Manufacturing Service Platform (AMSP)
lISO/IEC 27001, Information security management
lISO/IEC 27017:2015, Information technology — Security techniques — Code of 

practice for information security controls based on ISO/IEC 27002 for cloud services
lISO/IEC 29151:2017, Information technology — Security techniques — Code of 

practice for personally identifiable information protection



p Terms and definitions (which can be cited)
ladditive manufacturing service platform
  AMSP
  
luser
  
ldesigner
  
ladditive manufacturing centre 
  AM centre



p Terms and definitions (which are new)
lproduct data information on AMSP
  information related to 3D model that can be processed by the application software of 
AMSP in the process of providing additive manufacturing products and relevant services.
lprovider of 3D model
  individual or organization that provides 3D model data to AMSP and has the ownership 
of 3D model data or obtains partial or all of rights and interests after being legally 
authorized by the owners of 3D design data, mainly including users and designers.
lreceiver of 3D model
  individual or organization that receives 3D model data from AMSP for the manufacturing 
purposes, usually referring to AM centres.



pClassification of product data information on AMSP

(Product name,etc.)

(Store name,etc.)

(Geometric file,etc.)

(Material, color,etc.)

(Price,etc.)



l According to the importance of different 
categories of product data information, three 
protection levels can be divided, which are 
level I, level II and level III.

l Level I is the strictest protection level.

pProtection for different categories of product data informations

Level I 

Level II 

Level III 



p Technical requirements for product data information protection at 
different stages

Data transfer 
stage 

Data display 
stage 

Data collection 
stage

Data 
deletion 

stage 

... ... 

Product data  
protection at 

different stages

l The processing of product data 
information on AMSP mainly invloves 
four stages, i.e. data collection, data 
display, data transfer and data deletion, 
and the protection of product data 
information should be carried out 
throughout all the four stages.



pResponsibilities and obligations assumed by different entities

All stakeholders including 3D model providers, 3D model receivers and AMSPs 
have the responsibilities and obligations to protect product data information

lResponsibilities and obligations of 3D model providers

lResponsibilities and obligations of 3D model receivers
 
lResponsibilities and obligations of AMSPs



lThe voting process has fininshed before  2023-11-07

l Proposed Standard Development Track: 36months 

l Proposed date for first meeting:  2024-01-05

l Proposed TARGET dates for key milestones

lCirculation of 1st Working Draft (if any) to experts: 2024-06-15

lCommittee Draft consultation (if any): 2024-11-15

lDIS submission*: 2025-07-15

l Publication*: 2026-08-15

We need the participation from YOU!



Your advices are highly appreciated

12 Dec. 2023，Online Workshop

Prof. Yonghui Liu,  Member of ISO/IEC WG12, and SAC/TC 562
+86 13963988206,  yonghui_liu_sd@126.com

Ocean University of China/ShanDong CharmRay Laser Technology Co.,Ltd
No.238, Songling Road, Laoshan District Qingdao, China



glTF for 3D Scan Data Format
Hwanyong Lee, Ajou University

Member of Korean National Body of JTC 1/WG 12

Liaison Representative of WG12-Khronos Group

This work is licensed under a Creative Commons Attribution 4.0 International License

CC-BY Khronos Group 2023



Contents

• Introduction to glTF

• glTF ecosystem

• 3D Commerce

• 3D Scanning and glTF



glTF 2.0 Scene Description Structure

.gltf (JSON)

Node hierarchy, PBR material textures, cameras 

.bin
Geometry: vertices and indices

Animation: key-frames

Skins: inverse-bind matrices

.png

.jpg

.ktx2
Textures

Texture based 
PBR materials

Geometry

Mandatory Metallic-Roughness Materials

Optional Specular-Glossiness Materials
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glTF
● ISO/IEC 12113:2022

Authoring

Formats

Dilation

Transmission

glTF

Tools

Interchange

Export
Publish 

Distillation

Viewers / 

Engines

Authoring 

Tools

Import
Remixing

Exchange

Optimization
Verification, Editing

Transmission Format 
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glTF – The JPEG of 3D!

Efficient, reliable transmission
Bring 3D assets into 1000s of 

apps and engines

glTF 2.0 – June 2017

Native AND Web APIs
Physically Based Rendering

Metallic-Roughness and Specular-Glossiness

glTF 1.0 – December 2015

Primarily for WebGL
Uses GLSL for materials

glTF spec development 

on open GitHub – get involved!
https://github.com/KhronosGroup/glTF 

Compact to Transmit

Simple and Fast to Load

Describes Full Scenes

Runtime Neutral

Open and Extensible

https://github.com/KhronosGroup/glTF


Sony 3D 
Creator

Oculus

Paint 3D

Collada2gltf FBX2glTF

gltf-vscode

glTF-validator

glTF-asset-generator

Experience
Apps / Engines

Discover
Repositories

Drive Demand
Users

Create
Tools

Windows 
Mixed 
Reality Home

Modo

Mixed Reality 
Viewer

3D Builder
Prep for 3D printing

OBJ2GLTF

glTF-Toolkit

Tita
nia

glTF Reference Viewer

3D Live 

Object

Game Engines

Web Engines

3D Apps and Engines

VR / AR Apps and Engines

Productivity and Social Apps

Dedicated 3D Authoring Tools

Authoring Tools that Export 3D

VR / AR Authoring Tools

3D Scanning Tools

Convertors and Optimizers

Validation and Reference Tools

Ecosystem
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Draco glTF Mesh Compression Extension
• Library for compressing and decompressing 3D geometric meshes and point clouds

- Draco designed and built for compression efficiency and speed - great fit with glTF!
- https://github.com/google/draco

• Draco glTF extension launched in February 2018
- https://github.com/KhronosGroup/glTF/blob/master/extensions/2.0/Khronos/KHR_draco_mesh_compression/README.md

• Google has released Draco encoders and decoders in open source 

- C++ source code encoder to compress 3D data

- C++ and JavaScript decoders for the encoded data
- https://github.com/google/draco/tree/gltf_2.0_draco_extension

• glTF/Draco compression already in use
- Blender, three.js, BABYLON.JS, Adobe Dimension, glTF pipeline, FBX2glTF, AMD Compressonator and glTF sample models

Mesh 

Compression 

Ratios

https://github.com/google/draco
https://github.com/KhronosGroup/glTF/blob/master/extensions/2.0/Khronos/KHR_draco_mesh_compression/README.md
https://github.com/google/draco/tree/gltf_2.0_draco_extension
https://www.blender.org/
https://github.com/mrdoob/three.js/
https://www.babylonjs.com/
https://www.adobe.com/products/dimension.html
https://github.com/AnalyticalGraphicsInc/gltf-pipeline/issues/348
https://github.com/facebookincubator/FBX2glTF
https://github.com/GPUOpen-Tools/Compressonator
https://github.com/KhronosGroup/glTF-Sample-Models


©  Khronos® Group Inc. 2019 - Page 8

GPU-accelerated

Texture 

Universal Textures for glTF
• Fragmentation of GPU texture formats is significant issue for developers

- Binomial’s ‘Basis Universal’ technology enables JPEG-sized texture assets

- Transcodable on-the-fly to natively supported compressed GPU formats

• glTF Universal Texture extension uses KTX2 as a flexible container

- Precisely defined specification for consistent, cross-vendor generation and validation

- Can contain wide range of texture formats used in Vulkan/DirectX/Metal

- Supports streaming and full random access to MIP levels

- Subset of full KTX2 - mandating supercompressed textures using Basis Universal technology

Original 

Texture 

Assets

Original 

Texture 

Assets

Original 

Texture 

Assets (.png)

Encode and 

Supercompress

Universal 

Textures
KTX2 Container 

with Basis 

Universal -

compressed 

payload

Transcode

to GPU formats
GPU-accelerated

Texture

Encoding decoupled from 

target device. 

One encode pass per 

texture asset

Transcode on-the-fly to a 

natively supported compressed 

GPU formats

Desktop: BC1-5, BC7 

Mobile: ETC1/2, PVRTC1, *ASTC

GPU-accelerated 

Texture 

*ASTC support in development
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Physics

• Collision geometry

• Motions

• Materials

• Joints

• Filters
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PBR in glTF

Metal / Rough

Sheen

Transmission

Index of Refraction

Clearcoat

Specular

Volume
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Geospatial

Expand the capabilities of glTF and related technologies to better 

address the needs and requirements for transmission and display 

of 3D models, scenes, and interfaces for geospatial applications.

• Liaison with Open Geospatial 

Consortium (OGC)

• Very large data sets 

• Specialized data handling 

(Heirarchical Level of Detail - 

HLOD)



3D Scanning Data Format Based on glTF 



3D Scanned Data

Geometry : Vertex and Mesh Texture Mapping : UV Coords Textures : Materials
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glTF 2.0 Scene Description Structure

.gltf (JSON)

Node hierarchy, PBR material textures, cameras 

.bin
Geometry: vertices and indices

Animation: key-frames

Skins: inverse-bind matrices

.png

.jpg

.ktx2
Textures

Texture based 
PBR materials

Geometry

Mandatory Metallic-Roughness Materials

Optional Specular-Glossiness Materials
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Why glTF for 3D Scanning

• Efficiency - Directly import/export 3D asset for GPU

- No need to conversion - binary data of Geometry, Image (Texture)

- GPU import / export tools available with open source

• Usefulness 

- Asset can be used in tremendous tools for editing, visualization, compression, 

metaverse and commerce etc.

- Annotation (PDF), Presentation (MS PowerPoint), Documentation (MS Word), Rich 

Media (MPEG)

• It is an international standard!

- ISO/IEC 12113:2022

- Can be used as a reference standard
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Thank you

Hwanyong Lee, Ajou University

hwanyong.lee@gmail.com / hwan@ajou.ac.kr

mailto:hwanyong.lee@gmail.com
mailto:hwan@ajou.ac.kr
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Motivation > Advanced features

• modern 3D scanner have advanced features
• What is Base Color, F0, Normal, Metalness, Roughness and Scattering?

• Who can define them precisely ? 

Image courtesy from DGG and ZEISS



Motivation > Advanced scanning technology

• How can we evaluate 3D scanned quality?
• Can we separate skin color and shadow?

• Resolutions of color and geometry.  



Motivation > Advanced visualization method

• New visualization methods for 3D scanned images are feasible
• for instance, Direct Volume Rendering - rendering without iso-surface 

detection 

• need definition 
- drawing params
- technical features



Use cases > Legacy methods of traditional manufacturing

• Legacy metrology and inspection processes are using touch probing to measure selected 

points on the surface of final products

• Limitations: Single point measurement, Part accessibility, Surface finish sensitivity, Material 

compatibility, Tool deflection

➔ 3D scanning method

Source: ISO 1011 

Touch probing : GD&T measurement of machining parts



Use cases > Quality control

• Advanced assembly factories are employing new quality control methods of welding surface 

with whole plates by using 3D scanning

• There is use cases of mobile robots inspecting assembly results visually by using 3D camera 

attached in the end of its head.

Source: https://www.hyundai.com/worldwide/en/company/newsroom/detail/0000000363



Use cases > Reverse engineering

• “Overhaul and Repair” is evolving by 

using 3D scanning technologies. 

Dense scanning data and Deep 

learning methods let the process 

enhance the speed and the accuracy.

• By comparing scanned data with the 

original shape, repair process 

optimizes the time and cost .

• Various 3D scanning methods are 

used. In particular, metal parts are 

more challenging but new 

technologies overcome the limitation.

Source : https://www.fictiv.com/articles/tips-for-3d-scanning-to-cnc-machine-repair-and-overhaul-parts



Use cases > Factory safety > Robot programming

• Since collaborative robots (Cobots) are introduced in shop floors, Camera sensors are widely used to recognize 

positions of parts as well as to detect possible hazardous situation such as collision with human operators.

• Legacy robot programming is off-line way, but Cobot control requires for synchronizing with 3D scanning data 

during the robot are running.

Source: https://www.sodavision.com/product/photoneo-bin-picking-studio-with-phoxi-3d-scanner-m/



Use cases > Factory safety > Digital factory

• Building digital twin of factories give the opportunities of asset management, layout planning, 

Safety analysis, Training operators, Real-time monitoring, etc.

• In essence, 3D scanning data forms the foundation for creating detailed and accurate digital 

twins of factory environments, enabling a wide range of applications.



Use cases > Civil applications > Construction yards

• Leveraging 3D scanning data in constructing digital twins of construction yards significantly 

improves safety measures by providing simulations, real-time monitoring, training 

opportunities, and proactive hazard identification and mitigation strategies.

• Visualizing Safety Protocols, Emergency routes, Worker monitoring and tracking, Dynamic 

Safety Assessment, Collaborative Safety Planning, etc

Source: https://matterport.com/ko/industries/architects-engineering-construction



Use cases > Retail applications

https://www.iphone3dscanner.com/solutions

• 3D scanning is a widely used solution in various industries, including fashion, retail, and retail. It allows for 

accurate body measurements for tailored apparel and allows shoppers to try on new clothes using their 3D avatars. 

Virtual fitting rooms also provide new opportunities for in-store and online shopping, allowing customers to view 

results in 360 degrees.



Use cases > Medical applications

Source : ISO/IEC 3532-1 CD version

• 3D scanning technology plays a 

pivotal role in improving patient care 

by enabling personalized treatments, 

precise surgical planning, enhanced 

medical education, and the 

development of innovative medical 

devices and interventions

• WG12 is standardizing a data 

procedure of Medical Image-Based 

Modelling as ISO/IEC 3532-1.



Working draft > Introduction

• This document provides an overview of 3D printing and scanning along 

with a set of terms and definitions. The purpose of this document is to 

provide foundational standards for better understanding and for 

developing key ideas and practices on the Information and 

Communication Technology (ICT) aspect of 3D printing and scanning.

• This document places an emphasis on the ICT aspects of terms used for 

3D scanning. It clarifies and enhances definitions for generic workflows 

for 3D printing and scanning to emphasize the ICT perspective that aligns 

with the work scope of JTC 1. The definitions include terms related to 3D 

scanning devices, data, process, and its applications.



Working draft > Scope

• This document provides an overview of the ICT aspects of 3D scanning 

and its applications along with a set of terms and definitions.

• This document also related with the following processes: visualization, 

machining, inspection, product design, reverse engineering, and 3D 

printing.

• New terms from the future work within ISO/IEC JTC 1/WG 12 will be 

included in upcoming amendments of this document.



Working draft > Related standards

Title Group Link

ISO/IEC 23510:2021 - Information technology — 3D printing and scanning —
Framework for an Additive Manufacturing Service Platform (AMSP)

ISO/IEC JTC 1 -
Information 
technology

https://www.iso.org/sta
ndard/75842.html

ISO 10303-242:2022 Industrial automation systems and integration — Product 
data representation and exchange — Part 242: Application protocol: Managed 
model-based 3D engineering

ISO/TC 184/SC 4 
Industrial data

https://www.iso.org/sta
ndard/84667.html

ISO 10303-42:2022 Industrial automation systems and integration — Product 
data representation and exchange — Part 42: Integrated generic resource: 
Geometric and topological representation

ISO/TC 184/SC 4 
Industrial data

https://www.iso.org/sta
ndard/84672.html

ISO 10303-46:2022 Industrial automation systems and integration — Product 
data representation and exchange — Part 46: Integrated generic resource: 
Visual presentation

ISO/TC 184/SC 4 
Industrial data

https://www.iso.org/sta
ndard/84676.html 

ISO 14649-10:2004 Industrial automation systems and integration — Physical 
device control — Data model for computerized numerical controllers — Part 
10: General process data

ISO/TC 184/SC 1 
Industrial cyber and 
physical device 
control

https://www.iso.org/sta
ndard/40895.html

ISO/IEC 12113:2022 - Information technology — Runtime 3D asset delivery 
format — Khronos glTF™ 2.0

ISO/IEC JTC1 &
Khronos group

https://www.iso.org/sta
ndard/83990.html



Working draft > General procedure

 

3D scanning is a precise and efficient method for 

accurately determining an entity's surface or 

volume in a three-dimensional space. 

It captures real-world information, aiding in 

visualization and measurement, and can be 

utilized for comparative analysis or design 

changes in new products.



Working draft > Table of Contents
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Working draft > Plan

• terms used in 3D asset scanning, manipulation and visualization.

• no redundant definition!

• only new terms and difference usage in 3D asset (not listed in ISO 
terminologies)

• terms and overview for evaluation of 3D scanning and 3D asset 
manipulation and visulisation

• Schedule - In the end of 2023 - NWIP and first draft will be provided by 
KNB
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AHG 3 3D SCANNING FOR 3D PRINTING: 
TERMS OF REFERENCE

Investigate 
current market and 
technology status 
related to 3D 
scanning for 3D 
printing

01
Investigate/assess 
status of relevant  
standardization 
activities in other 
ISO/IEC TCs; SDOs, 
and consortia

02
Investigate future 
impact of new ICT 
technology (e.g.
digital twin, 
metaverse) to JTC1.

03
Provide gap 
analysis for 
standardization 
opportunities

04
Identify and 
propose how JTC 1 
could address ICT 
standardization 
needs

05
Propose, if 
appropriate, new 
work items related 
to 3D scanning and 
3D replications

06
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HIGH LEVEL ICT ASPECTS OF 3D SCANNING

Data acquisition 
(structured light, laser, 
stereo vision, etc)

Data processing (data 
alignment, registration, 
meshing, etc)

Data storage and 
management (3D 
models require efficient 
storage and 
management)

Data visualization 
(generate 2D images, 
animation, interactive 
simulations, etc)

Remote access and 
control of 3D scanners 
(eg. remote monitoring)



SAMPLE 3D 
SCANNING 

APPLICATIONS

Cultural heritage

Construction industry and civil engineering

Engineering design process

Entertainment

3D photography

Law enforcement

Reverse engineering

Real estate

Virtual remote tourism

Circumvention of shipping costs and tariffs

Medical



APPLICATIONS: 
CULTURAL 
HERITAGE

• Recording and preserving historical sites and artifacts

• Restoration and conservation

• Archaeology

• Digital preservation

• Education

https://www.digitaltrends.com/computing/3d-printed-t-rex-skeleton/Above: Artec handheld scanned tyrannosaurus rex in the Netherlands; modelled 
and printed in Nagasaki, Japan.  



APPLICATIONS: ENGINEERING DESIGN PROCESS
1. 3D scanning of object

2. Data processing (e.g., convert point cloud to mesh)

3. Design ( import mesh into CAD or BIM software)

4. Simulation and analysis (in virtual environment)

5. Fabrication (3D print, CNC machining, etc.)

6. Inspection (Compare 3D scan result with original design)

Neptune 3D CT scan of Moka Express Coffee maker. 
https://www.scanofthemonth.com/scans/coffee  

https://www.theverge.com/2023/3/18/23640484/lumafield-neptune-ct-scanner-3d-x-ray-hands-on-interview



APPLICATIONS: MEDICAL

• 3D scanning (e.g. CT and MRI)  can acquire data for detailed digital models of human 
anatomy, which can be used in medical research and education, as well as in the planning of 
surgeries. 

• 3D scans of a patient’s external surface can be acquired through 3D scanning technologies

Scanned (Artec Leo);  Modelled (Autodesk Meshmixer); and 3D printed (Ender 5) bolus for radiation therapy 
treatment. 
Crowe, S., et al. Evaluation of optical 3D scanning system for radiotherapy use. J Med Radiat Sci. 69 (2021) 218– 226.



EMERGING TECHNOLOGIES

Handheld 3D scanning: quickly and easily capture 3D data of objects and environments. Lightweight, portable and easy to use

Multi-modal 3D scanning: Combines different 3D scanning technologies, such as laser scanning and photogrammetry, to capture data from 
different perspectives and in different lighting conditions

Active illumination 3D scanning: uses structured light or laser to project a pattern of light onto an object, and then captures the 
deformation of the pattern using a camera. Can improve the accuracy and resolution of 3D scanning in certain situations

Deep learning for 3D scanning: Use deep learning techniques to improve the quality of 3D scans by making the process more automated, 
faster, and more accurate

Mobile 3D scanning: Uses a combination of 3D scanning, GPS and computer vision to capture 3D data while moving. Useful for mapping 
and surveying large areas, such as cities, mines or archaeological sites

Terrestrial Laser Scanners: Uses lasers to scan a wide area quickly and accurately, and can be used for large-scale mapping and surveying, 
such as for construction and civil engineering projects; and digital twins



DRAFT FRAMEWORK FOR STANDARDIZATION GAP ANALYSIS STANDARDIZATION ACTIVITIES: GAP ANALYSIS



AHG3 REQUEST

AHG 3 wants to focus on 
opportunities for horizontal 

standardization which align with 
other ISO/IEC committees

Membership in the AHG 3 is open to:

JTC 1/WG 12 registered experts and 
Category C liaisons with JTC 1/WG 12

Appointed experts from JTC 1/SCs, 
JTC 1/WGs, relevant ISO and IEC TCs

We welcome more diverse active 
membership from a wide range of 

application domains
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