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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
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Introduction

In the medical field, body movements are important parts of medical recording. Gait analysis, heart pulsation,
blood flow, hemiplegic movement as well as extremity motion are representative body movements which
can require medical description. However, conventional text-based terminology does not have the capability
to express details of body movement.

With the popularity of virtual reality (VR), augmented reality (AR) and three-dimensional (3D) contents,
many medical 3D animations are created without clear terminological concept representation. 3D animation
messages can vary depending on the creator, audience or countries. For example, names of body parts in
a VR scene are not clearly given by standard medical terminology. Sometimes, 3D animation concepts are
describpd only by narrative text, which is insufficient to deliver precise medical concepts. Additionally, 3D
animatfons without terminological coordination do not allow terminology-based searching capability and
interopgrability within the VR system.

Patient$ with movement disorder do not have a visual impression on their disease. The ‘meaning [of their
symptojms and signs cannot be exactly delivered to their families. They cannot understand long-tern trends
of theirlmovement. Quantitative assessments of their motions are very difficult to achieve.

This dogcument explains how 3D medical animations are coordinated with standard medical termjnology.
Categotjies and relations among 3D models, actions and text terminology aregiven in Figure 7.

By coofdinating 3D body movement to text-based standard terminology, 3D medical contents will allow
standaidized communication between users and creators. This is @lso helpful for exchanging medical
informgtion in health-related research. The coordination helps 0. deliver medical concepts of 3D body
movement, and it allows search capability with standard medicaPterminology.

allow opjective, independent assessment of patient’s symptom and disease. Quantification and lopg-term

ClinicijEs are able to describe patient’s movement in a%more detailed manner. 3D movement |models
assessment are more clearly achievable.

With tgchnological advancement in sensors and @ptical device, it is possible to log patient’s moyements
quantitptively. These data can be processed and-aniimated in a 3D world. Continuous monitoring of gatient’s
body mpvement is also feasible with visual impiression. Patients are able to understand their diseasg¢ status
in a megningful way.

[SO/TS|23541-1 is applied to a static-model. Categorial structures for static models cannot be applied to
3D medical animations because 3P.animations have one additional axis of information, which is the time
dimensjon. Because of this additional dimension, the categorial structure of 3D animation differs in many
ways form a static model.

In a stafic model, conceptsare coordinated with the model and the coordination occurs only once Hetween
the model and text terniinology. However, as movement of 3D model develops over time, text terminplogy is
coordinated with aspecific time segment as well as with a specific model. For example, the 3D gait action
model ¢f a ParkinSen’s disease patient can be sub-divided into multiple time segments. Since the action in
a time segment.can be normal or abnormal, repetitive coordination is required between text termjnology,
3D model and;time segment. Sometimes opposite concepts such as “normal gait” and “abnormal gait| can be
coordinatédwith a single body part in an action which does not happen in a static human body mode¢l.

—

In static models, a body part is the target of description. Instead, action sequence, movement range,
movement trajectory are the main targets of description in dynamic 3D human body model.

In dynamic models, a body part changes shape, location or size continuously. Accordingly, single body parts
will have multiple models which are coordinated with the same text terminology, which is not allowed in
fixed model. To handle this, two categories are given to the body part model, which are base model and actor.

© IS0 2025 - All rights reserved
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3.1 G

3.1.1
three-c
3D
having

Note 1t

mative references

e no normative references in this document.

'ms, definitions and abbreviations
purposes of this document, the following terms*and definitions apply.
IEC maintain terminology databases for usé&fin standardization at the following addresses:

Online browsing platform: available athttps://www.iso.org/obp

Electropedia: available at https;//inww.electropedia.org/

eneral terms

Jimensional

the three spatial dimensions of height, width and depth

p entry: Coniputer representation of 3D information is used in healthcare.

3.1.2
3D bo
repres

movement
tation of the body movement or motion of a human body in the 3D (3.1.1) space

bnt and
vement

nes.

3.1.3

3D animation
3D (3.1.1) computer graphic that depicts moving objects

3.14

anatomical site
location in or on the body

EXAMPLE1  Stomach (SCTID: 69695003) is anatomical site in Gastrectomy (SCTID: 53442002).

EXAMPLE 2  Leg (SCTID: 61685007) is anatomical site in Leg ulcer (SCTID: 95344007).

© IS0 2025 - All rights reserved
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Note 1 to entry: It is the object of medical observation, decision, or intervention.

3.1.5
terminology
structured, human and machine-readable representation of concepts (3.1.6)

3.1.6
concept
unit of knowledge created by a unique combination of characteristics

[SOURCE: ISO 1087:2019, 3.2.7, modified — Notes were removed.]

3.1.7
timeline
time-sequential set of record components in the 3D body movement (3.1.2)

3.2 Characterizing categories W
3.21 Q)(O
3D bodyy part q/

3D (3.1]1) model or entity that constitutes the structural organization of a hu@%ody
EXAMPLE Stomach model in 3D gastrectomy animation. \%O

3.2.2 (s)\

3D body site
3D (3.1/1) model that represents an anatomical site (3.1.4) QQ

Note 1 tp entry: Site model is used to represent disorder, tumour@inding (3.2.11).
EXAMPLE1 Brain tumour model in a brain surgery scengs@@

EXAMPLE 2 Fractured part of humerus in 3D animation\{(3.1.3).
Q\

3.2.3 o

3D objé¢ct A

3D (3.1]1) model that represents physical&ﬁ}%ts that originate from outside the human body

EXAMPLE1  Surgical knife (SCTID: 102307003).
EXAMPLE 2  Prosthetic valve dev@ CTID: 11358008).

3.2.4 O .

3D annjotation
3D (3.1]1) model thatre ents title, mark or note that is added to body movement

EXAMPEE1 3Dt )Qdescribing laminectomy (Figure 1).

EXAMPIE 2 @row models (Figure 1).
R
S

———

Figure 1 — Examples of 3D annotations

© IS0 2025 - All rights reserved
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3.2.5
text-based description
conventional text-based terminology (3.1.5) which provides description of 3D (3.1.1) model and action (3.2.7)

Note 1 to entry: Text-based description is meant to be coordinated with body movement models.
EXAMPLE SCTID: 363349007 to provide description of stomach cancer operation.

3.2.6

3D actor

3D (3.1.1) model that performs a body movement or action (3.2.7) which is a modified model of 3D body part
(3.2.1), 3D body site (3.2.2), or 3D object (3.2.3) model

Note 1 tp entry: 3D actor is created by deforming 3D body part or 3D site model. in
EXAMPLE Heart valve movement actor model which has variant shape of normal heart valve. (],Q
3.2.7

action %b‘

any moyement, gesture, or activity performed by the human body

Note 1 tp entry: Actions include simple movements such as walking, running, or wa\@nd complex actiong such as
dancing| playing sports, or performing intricate tasks with the hands.

3.2.8 ;\\%

action segment
piece of action (3.2.7) that is segmented along the timeline (3.1.7 7)Q<<

Note 1 tp entry: An action segment is meant to be coordinated with tqg terminology (3.1.5).
EXAMPLE See Figure 2. Q)

R
¥ -

- Q

Segment 1 ‘ Segm r@\ ‘ Segment 3 I Segment 4 l Segment 5
O
e

_ Time line >
O

o

%\ Figure 2 — Example of action segment

O
3.29 ?g‘
interve ntlon
action (. Zmnken to maximize the prospect of achieving the patient’s or providers’ goals of care, irlcluding
the rem f barriers to success

Note 1 to entry: Connecting tubular body structures, removing unnecessary body parts or cutting are good examples
of interventions.

EXAMPLE1 Gastrectomy (SCTID: 53442002).

EXAMPLE 2  Endovascular insertion of branched stent graft (SCTID: 746046001).
EXAMPLE 3  Oral airway insertion (SCTID: 7443007).

EXAMPLE4  Lumbar discectomy (SCTID: 239542002).

© IS0 2025 - All rights reserved
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observation
measurement of a single variable or a single value derived logically and/or algebraically from other

measur

ed or derived values

Note 1 to entry: A test is an observation.

EXAMPLE1  Leftatrium systolic volume (SCTID: 399235004).

EXAMPLE 2  Heartrate (SCTID: 364075005).

EXAMPLE 3  Vital capacity (SCTID: 268379003).

3.2.11

finding
concept
Note 1t
EXAMPI
EXAMPI

EXAMPI

(3.1.6) that represents the result of a clinical observation (3.2.10), assessment or judgément
entry: Finding also contains diagnosis, symptom, nursing diagnosis.

E1 Legulcer (SCTID: 95344007).

E2 Pineal tumour (SCTID: 127026004).

E3  Fungating tumour (SCTID: 413281002).

3.3 Abbreviated terms

VR
AR

SCTID

4 Ca

41 O

virtual reality
augmented reality

SNOMED CT identifier

fegorial structure

verview

The representation of the formal ¢oncepts pertaining to the 3D human body position system

movem
Figure

42 S

4.2.1
Having

[t expre

bnt includes characterizingicategories (see 3.2) and semantic links (see 4.2). It is illusty
/ as an information model:

pmantic links

hasDescription
description that provides information about action.

sses.the semantic link between action (see 3.2.7) and text-based description (see 3.2.5).

EXAMPLE 3D action gait has description ol -abnormal gait .

4.2.2

Having

hasAnnotation

3d models with additional explanatory notes, comments or labels.

It expresses the semantic link between action segment (see 3.2.8) and 3D annotation (see 3.2.4).

EXAMPLE Action segment “laminectomy (SCTID:387731002)” has 3D annotation model (Figure 3).

© IS0 2025 - All rights reserved
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4.2.3
Having
[t expre

EXAMPI

4.2.4
Having

[t expre
(see 3.2

EXAMPI
EXAMPI

4.2.5

Having

[t expré
3.2.3), 3

Figure 3 — Example of hasAnnotation relatio@np

S
\
(s)\

hasModel Q
3D human body model to express medical terminologiC{ﬂ& ncepts.
sses the semantic link between text-based description/(see 3.2.5) and 3D actor (see 3.2.6).

E “ataxic gait (SCTID: 25136009)” has 3D acton@del.

hasAction A\e

movement, gesture, or activity. $\O

7). .
E1 “ataxic gait (SCTID: @%009)" has action (Figure 4).

E2 Patientactor m@e as an action of “ataxic gait (SCTID:308909003)".

N
hasActor %
O

3D model t?g‘performs action.

sses tl@ emantic links between 3D body part (see 3.2.1), 3D body site (see 3.2.2), 3D obj
D aﬂ&? (see 3.2.6) and 3D annotation (see 3.2.4).

EXAMPI

ra )
Fe-4y-

O
sses the semantic links betwe @éxt—based description (see 3.2.5), 3D actor (see 3.2.6), and action

bct (see

© IS0 2025 - All rights reserved
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hasAction |
|
|
|
|
|
|
|
|
|
L 1
Body part —
Skructure of left lower hasActor
limb (body structure) %V
SETID: 32153003 ;\\
O
Figure 4 — Relationship of 3D bod and actors
>
4.2.6 |hasObservation @s\
Having|measurement of clinical context. $\\'Q
It expresses the semantic link between action seg@%ﬁ (see 3.2.8) to observation (see 3.2.10).
EXAMPLE1  Gaitspeedis 3 m/sec. \{‘\O
EXAMPIE 2  Right knee joint range of m '. c{s 35°.
4.2.7 |hasFinding O®
Having(clinical assessment 06 1dgement.
It expregsses the semanticlink between action segment (see 3.2.8) to finding (see 3.2.11).
EXAMPI

E Patier@@ parkinsonian tremor (Figure 5).

&

v
S
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