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[Source] Koren, Y. (2010). The Global Manufacturing Revolution - Product- Process-Business Integration and Reconfigurable Systems. John Wiley. DWILEY
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2022 2030

[EM] https://www.researchandmarkets.com/reports/5933011/south-and-central-America-automotive-seat-market; https://www.giiresearch.com/report/tip1420183-south-central-america-automotive-seat-market.html
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Table 10: Chi-square (2) te: ensions
Anthropometric dimensions Seat dimensions Aeal Aer Decisions.

S
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Table 6: Shows the mean, standard deviation, and
percentiles of domestically manufactured passenger seats

at the fifth, 50%, and 95" percentiles]

Seat dimensions M=8D Percentile TRIM ORSEAT
Fifth 507 g5

Seat height 37847 3015 375 4585

Seat width 52659 3935 535 62.85

Seat depth 38722 35 39 42.85

Backrest height 37339 30.15 375 447

Backrest width 36.5+£3.04 303 37 4185
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2 2): 16/990497 (2020.08.11)
21): 11230207 B2 (2022.01.25)

?l: Hyundai Motor Company; Kia Motors Corporation;
Daewon Precision Industrial Co., Ltd

2 H2l: Jong Seok Han; Chan Ho Jung; Ju Yeol Kong; Suk Won
Hong; Dong Il Lee; Byoung Tae Seo
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1. CIA The World Factbook: https://www.cia.gov/the-world-factbook/

2. Wikipedia
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GDP $2.33% (M| Al 89) $1.76 % (M| A 14%)
1919 g AS $11,352 (M A 78%) $34,165 (M Al 31¢)
T
(zoGzlch]:—jﬁl;i_%) 0.53 0.31
X{iﬁt—j%i’&—?_ 5,8002FC} 2,500 HCH
s ERE 27.5% 47.5%

(20204 7| &)

[Z ]

Mean household income by quintiles in Brazil, IN (in 2022
inflation-adjusted dollars)

In 2021, the mean income for the highest quintile was 1038% of the mean i

Neilsberg

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), & A8

3. MA 28 (World Bank), OECD £ 11 A
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I Hapd ot
E2EEAXF
(20193 7|FE) 33 >
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WSAD AU E
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165

Road deaths / 100 000 inhabitants
o n 5
El o

Cuba Chile  Argentina  Colombia | Mexico CostaRica Uruguay ~ Paraguay  Ecuador | Brazil
(2014)

[EX]
1. World Economic Forum (2019), Travel & Tourism Competitiveness Index
2. WHO (2023) Global Status Report on Road Safety
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X9 E3 DA F=F1: Ergo Fit Seat

0 BerEelof ol F7|et N SES ot seat 37| & I 27

3D modeling 7| gt Q14| & 4 mjet Ergo fit seat | Of| A|

BMI=40 BMI=20 BMI=30 BMI=35 BMI=40 BMI=20 BMI=30 BMI=35

5

7|E seat Ergo fit seat
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X E=2t A ™= 3: Shoulder Wing EF XY

O Shoulder wing part A = E&Xte| (et 5= X|X|5t{ THAMEQl body E=8 8L

O 7totE HE/DEX| U2 HSE e 2 E OIXIY M Xt 0| £ A ==L
= 07 LHH| 95%ile0f| St H| shoulder wing Z0|& Ads0], %[ ==2 #HL X
= Body E58 HAR QS 2H LZ2H AL U AMNE HEE Ty

Shoulder wing2| 2 & & Z| A3} Racing car bucket seat2] QiHE A 59_1
shoulder wing shoulder wing Z2} part
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Time Slots Activities

8:30 ~ 8:45 Opening: Greetings & Introduction
8:45 ~ 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
1000 ~ 10:30 Seat Comfort Strategies & Brainstorming Session Il
’ ’ 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 Ideation
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).

As to your response to the question #2, what aspects of the seat(s) in car(s) made you feel satisfied or dissatisfied?
3 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.
4 (2) Strategy Feedback N
What do you think about strategy 7, cooling seat?
2 Please elaborate the reasoning behind your response to the question #1.
3 Have you experienced any discomfort with car seats due to climate?
=L If so, how would you like it to be improved? 4
(3) Additional Ideation
1 Please suggest strategies that consider Brazilian culture and environment and explain your reasoning.
2 If you have any additional feedback on our research, please share your thoughts.

AKX A-sA7HE M2 2298, A|[E WE HE7F
B T A A EO| THSE 7 A

Hyundai Transys Brazil
(2024. 8. 12)

Hyundai Motor Brazil
(2024. 8.7)
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Strategy 1: Ergonomic Seat

QO 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 body data Ergonomic seat

Determine body shape  Determine body shape
before seating after seating

1 ' \

i ) \

18 | N -
\/\/_ )
\ or
efore seatin er seatin

Apply body
shape

Flattening

YNGR
& TRANSYS

Positive: 77.8%
Neutral: 11.1%
Negative: 11.1%

HYLUNDAI

Positive: 82.3%
Neutral: 5.9%
Negative: 11.8%

' n=17
11.8%

@ Very positive
@ Positive

@ Neutral

@ Negative

@ Very negative
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@ Very positive
@ Positive

@ Neutral

@ Negative

@ Very negative
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X8 54 A10| & na{et A|E HEE 72 HE}

Held o X| XX S A E 7R FZ 7} L& Workshop @/3)

Likes

Dislikes

This improvement prevents
backaches

It's a positive idea, but it should
consider shared vehicles with
different body types

It is a good Idea because it can
provide us with a seat that fits veryj
well

The ergonomic seat will provide
more comfort and reduce sway
when driving

We are facing some deformation
issues in the cushions of current
cars. The density should be

specified for Brazilians

Body shapes vary significantly,
and here in Brazil, most families
share one car among their
members

The idea is positive, but the profile
of the Brazilian population is very
diverse, and it may be difficult to
accommodate everyone

| am concerned about foam
deformation

A molded seat wouldn't be
ergonomic by itself; it is necessary
to provide options for changing
posture after driving for a certain
period of time
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Strategy 4: Cooling Materials

QO 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
Am and thigh side contact areas

Material
Soft-touch (RAMSKIN)
e (3D m

Backrest, Head support
umbar, head
Textured surface

Back, |
esh)

Material

Seat frontal area
Rear thigh
Knee joint contact area

ired surface (CUPRUS)
ials (DURAON COOL)
13
Wi

8 &

CORDURA DURAON COOL  CUPRUS

RAMSKIN SERIES.

HYLADRI . .
Hﬁm TRANSYS Likes Dislikes
‘e ! 1. Brazil is a hot country, and
. . o 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=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

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

@ Very negative
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Silva et al. (2017)

S 23399%
(M: 2133, F: 206)

(1) &2 07 =0], 2) H=2 &= =0I, 3) A7 HH|,
(4) hip-2=3 Z0|, (5) AZ0| HH]|, (6) Cte| ZO],
(7) L& =0|, (8) 3{HX| LHH]|

Borhuesani et al.

EY 2HAL EHE 7198

(1) o7 L8], 2) 7k HHI, (3) O] LH],
4) %2 71, (5) 2 & =0l, (6) &2 oM =0|,

LK = LX =
(2020) (7) %2 7k& &0, (8) 22 =0, (9) hip ~ 22 Z0
(58%5 etal ALEQl 15,650 (1) TH2| Z0l, (2) of7f LAH|

rPOSsSTECH @& HYUNDAI
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X9E £ *0| & na{st M E HEE J|E HE
Race % sample | Body mass (kg) | Height (cm) | Bust girth | Waist girth | Hip girth
White 62% 63.4 163 97.3 779 103.7
Mixed race | 28% 63.5 164 97.2 779 103.8
Black 9% 65.0 164 98.9 79.6 104.6
Indigenous 1% 72.0 162 101.3 82.7 1134
Total sample | 100% 66.0 163 98.7 79.5 106.4
Age ranges %o Body mass Height Bust Waist Hip
(years) sample (kg) (em) girth girth girth
19-29 34% 60.2 163 93.6 734 101.6
30-39 32% 64.0 165 98.1 71.5 103.5
40-49 24% 67.6 163 100.9 83.2 107.8
50-62 10% 623 162 98.4 81.5 102.1
Total sample 100% 63.5 163 97.7 78.9 103.7
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Set-up

740 Q1| £ 7

[m]
[m]
Q
Q

Prepare a pen, the form, the measurement manual (PowerPoint or Excel), and the video.
Prepare the anthropometer and a plastic paper clipboard to measure the heights.
Place the anthropometer on a flat surface, approximately 10 cm away from the wall.

Ensure that the square base of the anthropometer is oriented forward, opposite to the

participant. The participant should not step on the base.

Form Plastic paper clipboard Anthropometer set-up

Pen
/ [ N c' Correct set-up ©

Measurement manual
Excel manual -

L

—

2. Eye Height

Stand erect with the feet together and look straight ahead with your eyes
horizontally aligned.

Measure the vertical distance from the floor to the outer corner of the eye of the
person.

|
|
|
|
|
Video manual

How to Measure

Stepping aside the base

Shoulders
relaxed

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
=f=> Looking straight ahead Landmark(s)
with horizontally
- aligned eyes
v
Upright
anthropometer

=’ 4

Measure & record

Stepping aside the base L

POSTEPCH & HYUNnDAI

POHANG UNIVERSITY OF SCIENCE TECHNOLOGY

al
Eye landmark
(ectocanthus)
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Tokg 100kg 100kg 70kg
170cm 170cm 180cm 190 cm 190 cm

Tokg
170em
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100 kg

-20kg 40kg -20kg original +20kg +40kg
-20 em

+20 kg

+20 cm

x| E/d X}o|E 1St A|E HZE 7L
d8x} ol =X
T M M Fo
|
[~ = e = = e —e
= 1 XF71LOo| © MEHxXxE E H O =1
AL XIS K} oAX| SEHC| F7|X ©XE 52 631F oM 57 ¢|o|E ==
Statistic Summary Percentile
Dimensions
n Mean SD Min Max PO1 PO5 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:?;,eht 631 163.36 9.75 67 184 1383 148 152 159 164 170 174 176.5 180
S',::i“;ﬂfr 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‘:ﬁt 631 49.30 493 33 148 373 a2 43 46 49 53 55 57 60
Head 631 14.92 1.29 45 20 12 13,5 14 144 15 155 16 16.9 18
Shoulder 631 43.82 479 38 20.9 38 44 46.45 49 50 52
H g}Xx! & Xx| ol
Waist 631 29.69 410 18 o_ I'fJH'—EI — 295 32 35 36.4 40.73
oI K| S8 S AKX

Hip 631 34.77 3.21 21 : . 35 36.5 385 40 44
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== MH™: Cushion £
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B

2 No. AE ek gol(58Y) ad
‘:rl'ﬁ %iE‘Ig N2 x A 7 XZ
c1 W1020_X Cush Bolster Width FHEAH HTIH U E - W00 X — 5
| |e——— w1020 w%j ‘Ir
_ | W1040 X 1V
Moo = R =
4 mjols Boh 7t = b
c2 W1040_X Cush Insert Width FMOols 20 7 H ! ,
‘ 1 - 1\ ........
‘ /
M 2~ =0 it S s =|
i enterline Seat
3 H1060_X Cush Bolster Height X DHAK| 20| | Centertin Gushion
Cushion
apEagwy |, \ g ¥
Jd & oA N nksnl olg
ca | R1080_X Cush Bolster T 22 lﬁgﬁﬂ ol "—— T
Insert Radius omoE Ve oo H1140_X
H-point
‘r Seat
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= o ey o = = X< -+
Size Korea %! CAESAR 21| scan 'dE.2} (2) 2 A0 M A| HAL|= 3K QHAY HEE ZH5]
N =
o &
2 XtA|(hard seat)
X)}Skﬂ R1480E H4 |R1950_X E%E ﬁ‘giﬂég
Topvow'tezkvmw,
SR ELLE
5':[5:%1%3;% x
Eéérspcl;nEeQI Top viewOl| A,
” - shigher )
E‘;A%ﬂ R1480S & | R1950 gééggé
splnesl B2 Silze lflor}e?| CAESAR CAESAR seated
7| 2AXA di comfortable working
A=A standing posfure Socture
(M xu [ ot2 XMi(hard seat) ][ 2t2 RiMi(soft seat) |( 27 FtMi(soft seat) |
2 XtM|(soft seat)
Torso a ‘ ’
23°
g
- Left knee angle: a1 Ab
S'éré(l‘;e;;rA;SQR 0o o X X comfort angle = c: -
— \
g2 oe 0 0 0 0 ;
e Right knee ﬂﬁ tﬂg =
Lol 5 Low Medium Medium High angle: 135° g ﬂ.l o T
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CHR: cm
W Seat X|$

m 2N =58 &

. 16.0 (+6.9)
184.1
380.43 . 1
229.13 g 38.0 48.0 (-10)
175.0
61.7
29.1 41.8(-12.7)
155.0 279 71.0 (-9.3)
30.0 35.0(-5)
20.5 ,
v

290.58
299.92 1

51.8 : 36.5 40.7 (-4.2)
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el
KHMIE QN HE =M s
i o =1 (1/3)
LHd =0 =)
ReMl'd =4 AE| 27 Za 18 =0l T
D01 D02 D05 D06 D07 D08 D09 D03 D10 D11 D12 D13
Stand 358.3 91.0 374.9 356.4 347.3 316.5 341.6 140.0 30.0 33.7 99.4 102.1
Sit 382.3 389.8 387.4 389.2 322.3 346.8 79.1 47.4 54.6 113.2 99.3
Driving 397.3 135.2 387.6 391.4 392.5 340.1 360.7 110.0 61.6 80.1 95.6 94.0
Stand 71
Sit-Stand 24.0 15.0 31.0 41.9 5.7 5.2 -60.9 17.4 20.9 13.8 -2.9
Driving-Stand 39.0 44.2 12.7 35.0 45.1 23.5 19.1 -30.0 31.6 46.4 -3.8 -8.1
Stand 71&
(Sit-Stand)/Stand 6.7% 4.0% 8.7% 12.1% 1.8% 1.5% -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% | 105.3% [ 137.7% -3.9% -7.9%

M XA

D05

D08

D09
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- O 1. —|+j = (2/3)
Q ¥Z0| HH| X[5Do1), 12| LH| X|=(Do8, D09), & LAH| X|4=(D06, DO7): STXIA| > > M XEM|
O S YH| X|5=Dos5): 2R ~ > M XA
XM L] 578 Zat Gl
D01 | D02 | D05 | Do6 | DO7 D08 D09 o
Stand 7]% D06 St=—g————a—%
Sit-Stand 24.0 H 150 | 310 [ 419 5.7 5.2 007 S—a——p—r0
Driving-Stand 300 | 442 [ 127 [ 350 [ 451 [ 235 [ 191
Stand 7]’;{_’1_‘ DOIB
(Sit-Stand)/Stand__ | 6.7% H 40% | 87% | 121% | 1.8% | 1.5% / og2
(Driving-Stand)/Stand |_10.9% | 48.6% | 34% | 9.8% | 13.0% | 74% | 5.6% W oo
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XHME el HAE BM. =& Y9 53

XME S & 4E 578 201 M XEM| 2 XM
D04 D14 D15 D16 D17
Stand 106.2 578.4 536.6 204.2 212.8
Sit 360.7 508.0 463.0 211.7 231.2
Driving 201.1 332.9 272.7 211.8 212.1
Stand
Sit-Stand 254.5 -70.5 -73.6 7.5 18.4
Driving-Stand 94.9 -245.6 -263.9 7.6 -0.7
Stand I
Sit-Stand 239.6% | -12.2% | -13.7% 3.7% 8.7%
Driving-Stand 89.3% | -42.5%

M XEA|
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Difference

l Raised

g8t oA

Hyundai Motors

KIA Motors

Universe Express Noble

New Grandbird Silkroad

Bl 21 Bz BEEA
Mmoo
ILowered 2 =3 g INE j AR T8 (%)
t;ﬁ}ed EEEEED 44112 46+ 12 45
b B XA 43+ 1.1 46+12 7.0
L3 |
) Raised _F XX 4.3 £1.0 4712 4 59 ~
(60 ~ 80 mm) =0 XX g 41+141 5.0+ 1.3 23 ﬁg ﬂ
Siro| FHut 43+ 1.1 49 2 112 Inids .("
EEC RN 44410 4810 91
sommyrf | GERREE ) 4411 4810 9.1
Raised =0 XX 43+ 1.1 48+12 116
oz Ee gt 43411 48 414 116
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