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Abstract

This research aimed to identify key dynamic postures required by various industries for future pop-
ulation-based 3D anthropometric projects such as Size Korea. Therefore, we first compiled a list of relevant in-
dustry sectors with a demand for dynamic measurement data and listed representative firms in each industry
sector. We then conducted one-on-one interviews to identify the precise postures and measurement points re-
quired for dynamic anthropometric assessment, concentrating on posture requirements specific to each

industry. Furthermore, we convened a consultative session with anthropometric specialists to confirm high-de-
mand postures and necessary measurement points. The research outcomes identified four principal postures:
daily working posture, maximum bending posture, seated work posture, and stair-climbing posture, which rep-
resent a range of daily movements. Further, the shoulder, elbow, and neck joint flexion were identified as crit-
ical measurement points. These findings are anticipated to substantiate the application of human measurement

data in motion, satisfying a wide variety of industrial demands in product design and development practices.
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Table 1. Interview questions

Category

Questions

Introduction 1. Please introduce the name of the company you are currently employed by and describe the nature of your work.

B W

Company’s

current practice development process?

. During the product development process, do you consider human body measurements?
. If so, which body parts do you consider most significantly?
. Which body measurements or dynamic shape information are most critical in your company’s product

5. Which body measurements or dynamic shape information are least critical in your company’s product

development process?

6. Are you familiar with 3D anthropometric projects, such as Size Korea?

7. Have you ever utilized Size Korea data at your work?

Thoughts on 8. Doyou have any suggestions for the existing Size Korea measurement items? Do you have any items you would
Size Korea .
like to add or delete?
9. Do you have any particular dynamic measurement items you would like to add to Size Korea? Why?
Closing 10. Do you have additional insights you would like to share?
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Industries derived from
research papers

Major industries derived through NTIS (15)

£ M73202
Sensor, Robotics Industries corresponding to the C25220
Medical, Rehabilitation Korean Standard Industrial Classification CZ?‘I‘QQ
Apparel N. Business Facility Management. Business Support 158221
and Leasing Services 7
Products for = 0%4‘29
People with Disabilities C. Manufacturing 159112
) M7012%
Workplaces, Work Tools M. Professional, Scientific, and Technical Services C14120
Daily Necessities 0. Public Administration, Defense, and Social 27213
Agriculture Security Administration
J59112
Sports, Healthcare Q. Health and Social Work Services
) 22193
LG R Arts, Sports, and Recreation Related Services
Military c27112
32091
32029

e

C14192

C. Manufacturing ‘

M. Professional, Scientific, and Technical ‘

0. Public Administration, Defense, and
Social Security Administration

Q. Health and Social Work Services

Y

OResearch
OIndustry

Fig. 1. Selection and categorization of final interviewees.

A== A H ergonomics, product design, medicine, en-
gineering FHoFelE U H A XA &2 H HFE =
54 2ol ot 407} o QA oA
AT F AT EHL oS HE2 ol dS HY
o gAZ w3l QAE AT UEF W dAE A
Aehsirh 25 A4 H AL 3 87h0]n A% 2 2

E"l

[o

Abt i, 54 9k 22
o} ek,

e

71l i3t %

Product Design Services

Manufacturing of Shoe Parts

Manufacturing of Other Medical Devices
Development and Supply of System Software
Other Industrial Promotion Administration
Animation Film and Video Production

Other Engineenng Research and Development
Underwear and Sleepwear Manufacturing
Manufacturing of Material Testing, Measuring,
and Analytical Equipment

Animation Film and Video Production
Manufacturing of Rubber Clothing and Other
Non-Hardened Rubber Sanitary Products
Manufacturing of Electrical Diagnostic and
Therapeutic Devices

Metal Furniture Manufacturing

Other Wooden Fumniture Manufacturing
Manufacturing of Work Uniforms, Overalls,
and Similar Garmentis

4 H = <Table 2>

QEAMCQIHF A1t

ARG 7} Bofol A 28 YT

Table 2. Participants’ work profiles

ID Category Product Department/Position Company description
Pl C Furniture Product Planning Team/Team Leader Office chair development and manufacturing
P c Footwear Shoes Research Lab/Manager Manufacturing and distribution of footwear, clothing,

and outdoor products

P3 C,M,Q Medical Devices CEO

Development of medical devices for measuring
physical balance

Human Fusion Business Division/  Development and distribution of new materials and

P4 ¢ Textiles, Fabrics Director functional clothing

P5 C,M Robotics Product Planning, Marketing Design and development of wearable robots
P6 C,0  Apparel & Sewing Apparel Bus]i)nifr::: tlzrivision R&D Military uniform production, overall sewing
P7 C,M  Home Appliances HE Design Lab/Leader Design and development of home appliances
P8 C Apparel CEO Apparel pattern design

C=Manufacturing, M=Professional, Scientific, and Technical Services, O=Public Administration, Defense, and Social Security

Administration, Q=Health and Social Work Services
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Zele T4, e U 2L vl E S0l &e= 5% HHE A E TR &l FasHA AF=A
o] A= e, A7 7S 919 2] 25 A o 53] 7] g2l QA SA A ARG ol A o2 =}
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LA Zopa. v, 297 AL 02 34 F2 29 713 (42 W 2ol o] 2} A Aol o] 2-& ZArhm Suatgich
YA AN EI L 57 B HR A 2 A
EE )7} 48 A ek (EE FoIA7)” ‘o) S Y] R elE0] HA HEE FojorLH FEL B

2 YEE Aol 014 Fol F E R L7 5 Yt

Table 3. A summary of interview findings

ID Main Duties Required Postures, Parts, Items
Pl  Design, manufacturing, and sales of furniture like chairs Sitting posture (office work), spine tilt, neck tilt, etc.
P2 Development and performance evaluation of functional Exercise postures for evaluating functional apparel product
footwear
P3 Utilizing functional materials for scrubs Bending posture, squatting posture, etc., during patient care
P4 Digital healthcare and medical devices As many different postures as possible for posture identification
PS5 Product planning (related to robotics) Detailed circumference between joints
6 Sewing workshop (military-related) Sitting posture (sewing), maximum arm length, workbench
height, etc.
P7 Product planning (related to home appliances) Standing posture (housework), walking posture, hand
measurements
P8 Pattern and apparel development Distance between the arm and torso at different arm joint angles
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Initial Postures Final Postures
- |
@
Daily Eb Maxdimum
Worling Bending ﬁ ™
. o Hy Al
y Bent Waist for 0 \/ | II
the Working  Waist fledon S {[ 1R
Environment Maximum i L
Mormal I
Walkin T i . 35 o
9 A § i u 1
o Climbing \ 90 = (<A1 |
& J Stairs t\ Flexion | A |
5 agem |7 WAy | /=
s Climbing stairs ol ‘ ( N 1
T Leg Lifting Voo \/
& Biz 9 9 Thigh maximum flexion W FlL‘ L I |
Shoulder Pt AR-2 AR-3
o e Abduction o - i i i
e, Arm Lifting Maimum Flexion Flexion Flexion Shoulder |,
v Flbow o (Front) (Front) (Side) Abduction
L Flexion PMaxirurm —— |
Arm Stretching Spread out to both sides
Bent Waist for . "
. Waist 15% Reading
|he‘Warkmg Flexion  30° Reading
Environment Seated
Working
Maximum Elbow %0°
Waist Bending Flexion Naximum
Fingers Spread m
Hand Matural % Maximum
Neck Flexion o
:’- Holding an Object =)
Direct Measurement

Fig. 2. Postures selected by an advisory meeting.
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Table 4. Key postures derived from interviews

Posture It ity Produ'ct Potential applications Movement Required measurements INgy s
category or services postures
* Development of household appliances (e.g., 30° * Height from the floor to shoulder
vacuum cleaner). 60° * Height from the floor to eye
Ap pare}, * Height adjustment for a cutting workstation ~ Bent waist 90° * Back length
Home Appliances, . .
M, Medical & * Posture for the development of a medical for the Waist ¢ Front center length
0,Q Healthcare, skeletal analysis device. w.orkmg flexion * Back neck length
Work Place Design ® Development of medical scrubs for environment Maximum *® Vertical trunk length
healthgare prpfessi(_)nals who peed to bend at (using a tape measure, following the
the waist while caring for patients. surface of the body)
* Motions for the most frequent daily activities. Normal
Apparel, * Posture while using household appliances Maximum
Home Appliances (e.g., vacuum cleaner). Stri
. > > . * Stride length
CMQ Medical & * Setting the length of trouser slits in clothing ~ Walking . cene . .
Healthcare, design. Maximum flexion Incline or speed during walking
Robotics * Designing wearable robots for walking of the thigh joint
assistance. —
S;;a)rsltdul?eg ¢ Stride length during climbing stairs
* Maximum ROM for hip joints Climbing stairs * Height from the floor at maximum flexion
Apparel, Medical Utll}zatlon in product and workplac.e design . of t.he thlgl:l joint .
M Q & Healthcare, De§1gn of wearable robots for walking Leg lifting wals't-popllteal length (waist level to
Robotics assistance popliteal)
* Setting anchoring points in the design of Maximum flexion  * Circumference measurement between
wearable robots of the thigh joint hip joint-knee joint-ankle joint (divided
into up to 3 parts)
* Maximum ROM for shoulder joints 30° ¢ Straight distance between the torso and
® Setting a safe working distance in the 60° wrist
Shoulder . .
Apparel, workplace abduction 90° Surface length of the armpit area
Home Appliances, * Design of household appliances (e.g., Arm ¢ Shoulder length
CM,Q Medical & refrigerator handle position, beauty device lifting Maximum ¢ Shoulder angle
Healthcare, grip) "
Robotics * Evaluation of fit for upper clothing Elbow 2% * Circumference measurement between
* Setting anchoring points in the design of flexion  Maximum shoulder joint-elbow joint-wrist joint

wearable robots

(divided into up to 3 parts)
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Table 4. Continued

Posture 1Sy Product Potential applications Movement Required measurements Key dynamic
category or services postures
* Maximum ROM for shoulder joints
¢ Setting a safe working distance in the
Medical & workplace _ ' '
C0,Q Healthcare ~* Evaluation of fit for upper clothing str?t(r:rl?ing Spread out to both sides lt\_ﬁla’:rrgum distance from fingertip to
Work Place Design «  Degigning sleeve patterns for clothing gertip
* Development of medical skeletal analysis
devices
Furnit Bent waist . 15¢ . * Elbow height while sitting
co X;g; :;E > : Movements during s.eated posture tasks efgr :\l/la:s Waist (Light reading) , Spinal angle according to waist flexion
> Medical & Development of chairs for office and working flexion 300 angle . .
Healthcare sewing work environment (Bent reading) * Neck (cervical-spine angle)
i Elbow flexion angle
Sitting
posture * Maximum ROM for the waist area
Apparel, * Utilization in product and workplace Maximum Waist * Spinal angle according to waist flexion
CQ Medical & design waist flexi Maximum angl; '
Healthcare * Development of medical scrubs for bending €xion Maximum reach when stretching out
healthcare professionals who bend at the the hand
waist while caring for patients
Fingers spread fl)liusrtralllr;ce between middle finger and
Others C,M  Home Appliances * Settipg design dimensions for handheld St?;l;l;tng
appliances measuring)

Holding an object

Inner circumference of the hand
holding a rod
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Table 5. Final derived postures and measurement items

Postures

Code

Measurement Items

Everyday working
posture

ST-1

Angle

@
o

Neck flexion angle during work in a naturally standing posture
Waist flexion angle during work in a naturally standing posture

Height

©

N

o

Height from the floor to the eye level
Height from the floor to the back of the neck point
Height from the floor to the shoulder point

Length

@0 &

S)

€

®

Length from the front neck point to the front waist point
Length from the back of the neck point to the popliteal fossa
Distance between shoulder points

Circumference

Vertical circumference of the torso

Maximum
bending posture

ST-2

Angle

Maximum angle of the waist joint when fully bent

Length

Ve|o|&

Change in surface length around the waist joint

Seated working
posture

SE

Angle

(-}
=

©E

Neck flexion angle during work in a seated posture
Waist flexion angle during work in a seated posture
Elbow flexion angle during work in a seated posture

Height

.
®

Height from the floor to the eye level
Height from the floor to the back of the neck point
Height from the floor to the shoulder point

Length

Back length
Distance between shoulders
Surface length during neck joint flexion

Leg lifting

LG-1
LG-2
LG-3

Angle

Hip joint angle during stair climbing
Knee joint angle during stair climbing
Ankle joint angle during stair climbing

Length

.
®

Change in surface length (or area) around the hip joint
Change in surface length (or area) around the knee joint

Circumference

@06

Circumference based on landmarks

Shoulder and
elbow joint flexion

AR-1
AR-2
AR-3
AR-4

Circumference

(-}
=

Shoulder circumference

Elbow circumference
Circumference based on landmarks
Wrist circumference

Angle

Shoulder angle
Elbow angle

Length

Change in surface length around the elbow

Height

Height in the maximum arm extension posture

Neck joint flexion

NK-1
NK-2

Circumference

Neck circumference

Length

CHSHCCIISHCRSICIERS)

Change in surface length (or area) around the neck joint
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Table 5. Continued
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