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)
Less
Competitive
Supply < Demand
Steady
Demand
. Global
Supply < Demand 1980 Manufacturing
(Steady Demand) CNC f -
2 Technology‘» _ Reg'Onan'zaﬁon xl m _E gl- I'I EI:
Volume  Moving & 2000 1 1 L 1
per Assembly Qo"“ 55‘“&‘;\\7 Globalization :
Product Lne og\e" Matures V4
Variable Variant 4 | ‘ v
Demand / .
Supply > Demand 7H lo_l nxl-E I' H El":

MANUFACTURING SYSTEM

=

(FMS)

(More Competitive)

More
Competitive
Supply > Demand
The
Global Manufacturing

Revolution

Product Variety

Heterogeneous
Customer Needs Binch e

Yoram Koren

[Source] Koren, Y. (2010). The Global Manufacturing Revolution - Product- Process-Business Integration and Reconfigurable Systems. John Wiley.
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[Source] Reinhardt, F.L., Reinert, S.A., and Lin, S. (2023). CJ Foods: The Path to Global Food Leadership. Harvard Business School Case 724-023.
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HM ZA: title, abstract, keyword, X2 154
A M keywords
. XS X} 2H3: car, automobile, vehicle
- AlE H7 #3A: seat, seat design
- A|E HIZE 2tH: comfort, satisfaction, preference
. QIHZF T+A: anthropometric, ergonomic, body measurement
. R2shEEE @4 BE: cultural, environmental
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( "car" OR "automobile” OR "vehicle")
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OR "ergonomic)
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AR 7I8E (1) 9IH B B4, (2) AN-AIEZH AT 4, (3) AlE M M8 L Wb upot

Table 10: Ghi-zquaro (71) te sntlons
Anifropomelric dimenzions ‘Seal dimensions reat rer Decisions.

= 87HX| LHe| M
KMol M =7

A x|+ SAH =M

Table 6: Shows the mean, standard deviation, and
percentiles of domestically manufactured passenger seats
at the fifth, 50, and 95" percentiles|

Seat dimensions M=SD Percentile

Fifth 50" 95™
Seat height 37.8:47 30.15 315 45.85
Seat width 526259 3935 535 62.85
Seat depth 387422 35 39 4285
Backrest height 373539 30.15 375 47
Backrest width, 65304 303 B 48
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(*autonomous" OR "self-driving") AND
(“Steering" OR “Driving”) AND (“Interface”
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2): 16/990497 (2020.08.11)
2): 11230207 B2 (2022.01.25)
2 21: Hyundai Motor Company; Kia Motors Corporation;

Daewon Precision Industrial Co., Ltd

2 Ql: Jong Seok Han; Chan Ho Jung; Ju Yeol Kong; Suk Won
Hong; Dong Il Lee; Byoung Tae Seo
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2 EETES 53
ol 21,2002+ 5,1002+H
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olde 253 /m? 52738 /m?
HoAH 33.5A 43.7M|
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HH O] gq0 ~
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ST Fri 71Et a%
=0l 8%
Oof. HHO| &
0% 2% R e :
25 5/010HE: 501, A0l
Brazil (2022)
Percentage of Population <
[EA)
1. CIA The World Factbook: https://www.cia.gov/the-world-factbook/
2. Wikipedia
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T Hatd ot
T EHNH|E) 8,515,767 km? (85) 100,210 km? (1)
N ‘BOF 80%, EOf 30%,
== A2t 20% At 70%
|:|I"|‘3 En_?‘EH
-SR.S8 M5 5712 20-30°C, 0§ & 30°C O] 4,
e 2x

7{&2 25°C O] &t
=1 7+& 20-25°C, 0§ & 25-35°, 748 15-20°C

&-71= 5-20°C
£ 20-30°C
A& -10-5°C
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1. CIA The World Factbook: https://www.cia.gov/the-world-factbook/
2. Wikipedia
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T Hatd stz
GDP $2.33Z (M Al 8%) $1.76 = (M Al 14%)
1215 FoAS $11,352 (M| A| 78%1) $34,165 (M Al 3191)
Gini Al
(20204 7|F) 0.53 0.31
Z[ 4 %] 10%
= 42% 23%
e S ° o
XAt 27 at
C otC
(20204 7|F) 5,800 2 2,500 ZFTH
skt ERE

AESrEO|H e § H.I. AL
Mean household income by quintiles in Brazil, IN (in 2022 == 5 == g% = 7 <=
inflatien-adjusted dollars; 20234182|7|=
i ) 121 114832

10 2021, the mean income for the highest quintile was 1038% of the mein itcone for the lowest

quintile T 57| Ciid| B7H8 (%)

st Sncond it Tearth Vi s

Nellsberg =29 2 3 4 529
(8191 20%) (4191 20%)
[EX]
1. CIA The World Factbook: https://www.cia.gov/the-world-factbook/
2. INEGI(Instituto Nacional de Estadistica y Geografia), IBGE (Instituto Brasileiro de Geografia e Estatistica), &A1&
3. MA2¥ (World Bank), OECD H 11A
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2 (2014)
o Gy o 280
——EU average
s EcEEeR R R

[EA]
1. World Economic Forum (2019), Travel & Tourism Competitiveness Index
2. WHO (2023) Global Status Report on Road Safety
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X9 E3t A T2 1: Ergo Fit Seat

o HafEele| oy A 7|t MY EFS ne{et seat 7| A A A
3D modeling 7|5t Q14| & A n}jo} Ergo fit seat 4| Of| A]
BMI=40 BMI=20 BMI=30 BMI=35 BMI=40 BMI=20 BMI=30 BMI=35 7|_._ Seat Ergo fit Seat

L ]

Ei"‘i‘i %"Hfi
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. XHE EE XA0|E RS A EHZE L
X E35} EA ™2 3: Shoulder Wing B XY

0 Shoulder wing part B X = BSXt2| oMt 55 X|X|5}0] HHMHQl body E=E B&
0 7toE HE/DEX| E2 =HE e ':*315 O|Xof| M 2 Xe| =0| HAH E=2lX| ¥2
— 07} 4] 95%|Ieoﬂ ‘:”71I shoulder wing 20| & &7d5t0, Z|CH %%%l S| A
= Body sSEEl A2 Olol &M o222t 4 7|-A al ME HIEE SFA
Shoulder wing®| ZE 2 %| A 8} Racing car bucket seat2] Utk A EQf

shoulder wing shoulder wing Z2} part

Shoulder
wing

Shoulder
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Time Slots | Activities

8:30 ~ 845 Opening: Greetings & Introduction
845 ~ 9.00 Warm-up Session
9:00 ~ 9:15 Desk Research Session
915 ~ 945 Seat Comfort Strategies & Brainstorming Session |
’ ' Brazil-specific seat comfort strategies 1~4 & feedback
9:45 ~ 10:00 Break
10:00 ~ 10:30 Seat Comfort Strategies & Brainstorming Session Il
’ i Brazil-specific seat comfort strategies 5~7 & feedback
10:30 ~ 10:50 | Additional Ideation & Discussion on the overall research
10:50 ~ 11:00 | Closing: Future Research & Planning
No. Question

(1) General |deation

1 Please share your thoughts or ideas on designing seat that reflect the culture and environment of Brazil.
As a driver or a passenger, are you satisfied with the seat{s) in car(s)?

Please refer to your experiences with car(s),

Be sure to provide the reasoning and as many details as possible

4 | Lastly, if you have any additional thoughts on seat design, please feel free to share them here

As to your response to the question #2, what aspects of the seat(s) in car(s) made you feel satisfied or dissatisfied?

! (2) Strategy Feedback

1 What do you think about strategy 7, cooling seat?
2 Please elaborate the reasoning behind your respense to the question #1

3 Have you experienced any discomfort with car seats due to climate?

(3) Additional Ideation

1 Please suggest strategies that consider Brazilian culture and er

and explain your 9.

1 2 If you have any additional feedback on our research, please share your thoughts.
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op (2/3)

HetE X XS A E JHE 271 Y Works

Strategy 1: Ergonomic Seat

O Develop an ergonomic seat based on (1) seat deformation (foam compression)
while sitting and (2) body shape derived from 3D scan data

Existing seat 30 ey i Ergonomic seat

L

Oetermine body shape  Determine body shape
before seating after seating

L

Applybody | M
shape

Flattening

HYUNGAI . o
@ Likes Dislikes

HYLNDAI TRANSYS

- TR — 0 P 1. Body shapes vary significantly,
Positive: 82.3% Positive: 77.8% 1. This improvement prevents J : e

, (0] Neutral: 11.1% T and here in Brazil, most fa.mlhes

Neutral: 5.9% A1z TAhte o _ share one car among their
Negative: 11.8% Negative: 11.1% 2. It's a positive idea, but it should | i

consider shared vehicles with

different body types 2. The idea is positive, but the profile

n=17 n=9 _ _ of the Brazilian population is very
3. Itis a good Idea because it can diverse, and it may be difficult to
provide us with a seat that fits very| accommodate everyone
il ) ) ) 3. | am concerned about foam
4. The ergonomic seat will provide deformation
- @ Very positive more comfort and reduce sway & Rncolied st daidene B
@ Very positive ® Positive when driving : p ; L
@ Positive B Hliouirei 5w faci def " ergonomic by_ itself; it is necessary
@ Neutral =S - e dle Tating Some aetarmatian to provide options for changing
@ Negative e issues in the cushions of current posture after driving for a certain

ey e cars. The density should be period of time

@ Very negative B s
specified for Brazilians

POSTEPLCH & HYUNDAI 24 @ e~ B R
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Strategy 4: Cooling Materials

O Applying breathable materials enhances seat comfort in terms of sitting feel, contact

feel, and thermal comfort

O Use air-permeable, textured, soft-touch, cooling, and quick-drying materials

Side bolster b
Arm and thigh side contact arees

Material
Soft-touch (RAMSKIN)
Textuired surface (30 mesh)

| Backrest, Head suppart
{ Bock, lumbar, heod

Material
permeable, textured surtace (CUPRUS]
wuick-drying matesials (OURAON GOOL)

Seat frontal area —ﬁ
Raar thigh

Kes joint contact ares -

B
Material i N .
Alr-permeable, textured surface (RO g
(Tricot, Doubla Raschel, Circular k)
ing

quick-drying material, cool

& "Y%”ﬂms Likes Dislikes
HYUNDAI
.. sa0 1. Brazil is a hot country, and
2 3 0 g
Positive: 94.1% Positive: 100% supporting driving comfort is
Neutral: 5.9% essential, especially in leather
seats
2. Quick-drying materials would be
n=17 n=9 advantageous

3. Thermal comfort is an important
issue for Brazilians customers. When
the car is parked under the sun
during the day, the seat cover can

il

@ Very positive burn the skin
@ Very positive @ Positive
® Positive @ Neutral
@ Neutral @ Negative
@ Negative @ Very negative

@ Very negative

POSTEPLCH & HYUNDAI 25 @ e~ B R
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II E E 2 ASHs o ace % sample ¢ mass (k eight (cm) | Bust girt aist girt ip girth
0 HefE S ez QN S8S e dd A+ 34 HolH i —
§|_ E Mixed race | 28% 63.5 164 97.2 719 103.8
= Black 9% 65.0 164 98.9 79.6 104.6
Indi 1% 720 162 101.3 82.7 1134
re) = AL N G | | - AL Total sample | 100% 66.0 163 98.7 79.5 106.4
0 M8 ATLo| N B H4 5 ALE MA| DE|E QK| WA MY et e -
ge ranges kL ly mass eight ust aist ip
0 SX| QIZIDst M7 2t QI OIN| =X M DO S oM e " i  Ta
30-39 32% 64.0 165 98.1 715 103.5
4049 24% 67.6 163 | 1009 83.2 107.8
50-62 | 10% 623 162 98.4 815 102.1
Total sample | 100% 63.5 163 97.7 789 103.7
27t o7 XXt 3 olgl Uiy NE M7 AN s 6—“
L - . > v \; N /‘a\\
) 2339|:l:| (1) CL‘)’K}-% 0177H EL'::__Ol, (2) 97!-% e _;':l:__ol, (3) O'I”H LjHI, . i\.\‘.':i\“”:..‘ . o
Silva et al. 2017) | ©513E 506, (4) hip-22 20, (5) Yol L4, (6) Cra| 2o, op 9 el
e () 23 £0|, (®) S{H7| 4| TR N
L DN M
H a}xl - (1) OfH 4], (2) 7k& HH|, (3) YEO| LHH]|, : o
SEE | Borhuesanietal | oy oxint g 7199 |(4) HE 7, (5) HE = 0|, (6 %L O %0, B
(2020) (7) %2 7k &0], (8) 23 &0, (9) hip ~ 23 Z0| - \1,1_IL/ . @
(288%(;5 el Al 15,650 (1) Ck2l ZOl, () o7 HH| ) By E]
7 L) B
N '\; 4 j~/" ,\‘/
¢ A0
= =

® oL
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#x| 2% 22xt 0

e
o I_x :I-I

o

e e e —h
0 SCHXFE X} SIX| ZEHjo| 87| ™ HE 2 E3} 7H0| QK| =X =X
—_ o —_ o O =l T -1 H-L+--= O - — 71 O T L—
Set-u :
P 2. Eye Height
O Prepare a pen, the form, the measurement manual (PowerPoint or Excel), and the video.
O Prepare the anthropometer and a plastic paper clipboard to measure the heights — Stand erect with the feet together and look straight ahead with your eyes
horizontally aligned
0 Place the anthropometer on a flat surface, approximately 10 cm away from the wall. T y &
O Ensure that the square base of the anthropometer is oriented forward, opposite to the Method Measure the vertical distance from the floor to the outer corner of the eye of the
participant. The participant should not step on the base. person.

Pen Form Plastic paper clipboard Anthropometer set-up

/ i . iI Correct set-up Incorrect set-up &

Measurement manual

[ Excel manual

V\deo manual

Eye landmark |
(ectocanthus)

Upright  Titted

Mol | Wt

Stepping aside the base Stepping on the base

PPT manual

How to Measure

1. After setting up, the participant should stand erect with the feet together and look
straight ahead with eyes horizontally aligned and shoulders relaxed

2. Make sure to seek the appropriate landmarks in yellow and observe the red fonts in the
measurement method description of the manual. (Watch the video as well.)

3. Place the plastic paper clipboard horizontally against the appropriate landmark and the
scale on the anthropometer.

4. Record the measured scale on the form

Set-up & posture Landmark(s) & method Measure & record

Measure _

- =» Looking straight ahead Landmarkis)
with horizontally
aligned eyes

Upright
anthropometer

Stepping aside the base
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X|olH EM XIO|E D3 A|E HEE 7| M
==
S{X| 22X 28X} OIN =X
[ O O L1 [ M -1 O
]
e ~ = = e —e
= al O] ©O7|I™ &4 X E = H O =xq
0 XS X X S F7|H ®xXE S9 6318 24 5 Ho|H =&
Statistic Summary Percentile
Dimensions
n Mean SD Min Max PO1 P05 P10 P25 P50 P75 P90 P95 P99
(::'tﬂ*r‘;) 631 173.05 8.52 144 196 150 158 162 168 174 179 183 186 190
h:ifht 631 163.36 9.75 67 184 1383 148 152 159 164 170 174 176.5 180
St“gl‘;'ﬁfr 631 | 14431 | 852 9% 244 1243 130 134 139 144 150 155 158 162
Hip height 631 96.13 8.27 60 290 77 82 85 90 9% 101 105 107 114
h'i?geﬁt 631 49.30 493 33 148 37.3 42 43 46 49 53 55 57 60
Head 631 14.92 1.29 45 20 12 135 14 14.4 15 155 16 16.9 18
Shoulder 631 43.82 479 38 2 44 46.45 49 50 52
H xl S x| ol
Waist 631 29.69 410 18 B2t 5 A X| QI 27 29.5 32 35 364 40.73
oIH| 58 SAH K
Hip 631 34.77 3.21 21 5 . 5 33 35 36.5 385 40 44

100kg
190cm

70k
190cm

100kg
180cm
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100kg
170em

kg

70ka
170cm

28

100k 100kg 70kg
170cm 170cm 180cm 190cm 190 em

100 kg

-20 kg
-20 em

40kg  -20kg

original

“20kg

+40 kg

+20 kg
+20 cm
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o &
o
22 XtAM|(hard seat)
HiRest
Hleeae
R1850_X| L: |
oy | Rasoe B x| el | ged
Top tgke;v‘llkl‘ A\
HearEiE s, & '
a= Lo {
4749 Hs 1
E‘%E\E:fp\ir\geﬁl Top view0i| A,
g2 02| 9 E )~
B2 | pissos . &% | R1950 - ;{Iézﬁﬁﬁlal i3
A ()= A= I
ineo| izl | B . !
spline] ¥ Size Korea CAESAR Size Korea CAESAR seated
7|27 standing_posture SEYUL2IM = comfortable working
£ R o = S posture
(4= |[ er2 ZMi(hard seat) |( 82 AMl(soft seat) |( 87 FiMi(soft seat) |
273 XM (soft seat)
4 Torso angle: €« »
230\ Elbow
angle: 120°
Left knee angle:
SizeKorea, CAESAR comfort angle -
Hole 5§ of% o ° 5 i - \
3D A7
#8 0% o a o ¢ -
i Right knee \
vole Low Medium Medium High angle: 135° % E

® T HL o}
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0 90%ile Q14| H|O|E{ Qf CH28}= HB20 seat X|== T H|msh 20} MEIMO 2 X2
2H0j w2t HoEE XEM|O| M 2| Q1N X|+E A E K|t HunE Il U2

90%ile M| =7 H|0|H HB20 seat X|= Crol.
|_|'-r|. cm
k2l em
x A
——— W Seat X|
m N =™ U

16.0 (+6.9)

184.1

380.43
229.13

365.00

38.0 48.0 (-10)

175.0

61.7

29.1 41.8(-12.7)

155.0 71.0(-9.3)

30.0 35.0(-5)

616.96

459.76

290.58
299.92

36.5 40.7 (-4.2)
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KEMI'E QN HE 24
= o == (173)
R S A2 5 Hat ! =0 ™
D01 | D02 [ D05 | Do6 | D07 | D08 | D09 [ D03 | D10 | b1l | Di2 | D13
Stand 3583 | 9r0 | 3749 | 3564 | 3473 | 3165 | 3416 | 1400 | 300 | 337 | 994 | 102.1
Sit 3823 3898 | 3874 | 3892 | 3223 | 3468 | 79.1 | 474 | 546 | 1132 | 993
po1 | po2 | Dos D06 po7 | pos | Do9 D03 D10 D11 D12 D13
Stand k=
Sit-Stand 24.0 H 150 [ 310 | 419 [ 57 52 [ 609 | 174 | 209 [ 138 | -29
Driving-Stand 390 | 442 | 127 [ 350 | 451 | 235 | 190 | 300 | 316 | 464 | -38 | 81
Stand d=
(Sit-Stand)/Stand | 6.7% H 40% | 87% | 121% | 18% | 15% | -43.5% | 58.0% | 62.1% | 13.9% | -2.8%
(Driving-Stand)/Stand | _10.9% | 48.6% | 3.4% | 9.8% | 13.0% | 7.4% | 5.6% | -21.5% | 1053% | 137.7% | -3.9% | -7.9%

M XEA|

D05

DO
|

D09

/ D02

DO1

QI

POSTECH & HYUNDAI

34

= % INDUSTRIAL AND MANAGEMENT
Wetr? ENGINEERING, POSTECH

s Ergonomic Design ‘ 3Tr01 E|O|’
Technology Lab Humanopia



XHME Iy 't 2M. XM A2 23

aQ ol HH| X]3=Do1), o12| LH| X|5Dos, D09), & L{H| X|4=Do6, D07): STXIA| > > M XHA|
S 4H| X|$=Do5): XN ~ > M XtA|

RIS LfH) =7 Zat .
po1 | po2 | pos | poe | Do7 D08 D09 .
Stand 7|
Sit-Stand 24.0 15.0 31.0 41.9 5.7 5.2
Driving-Stand 39.0 442 12.7 35.0 45.1 23.5 19.1
Stand 7=
(Sit-Stand)/Stand | 6.7% 4.0% | 87% | 121% | 1.8% | 1.5%
(Driving-Stand)/Stand| 10.9% | 48.6% | 34% | 98% | 13.0% | 7.4% | 5.6%
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XHME QN HE 2M. =285 U a5

e 5& W8 54 24 M XA 2 XA
D04
Stand 106.2
Sit 360.7
Driving 201.1
Stand
Sit-Stand 254.5
Driving-Stand D04
Stand
Sit-Stand 239.6%
Driving-Stand 89.3%
M xpy
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