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A Study on Mobility Furniture Composition for a Segment Model
Proposal for Autonomous Driving Cars
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Division of Industrial Design Engineering, Kongju National University
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Abstract As autonomous driving cars are expected to function as second living spaces in the changing
mobility environment, the importance of activities inside interior spaces and their consequent design,
along with the need for spatial composition in new layouts, are coming to the fore. Therefore, under
the premise that the functional characteristics of the newly given free interior space will serve as
distinction and value standards for the new segment, the present study examines spatial value in terms
of the functional characteristics of changing interior spaces. To this end, based on a reinterpretation of
space by applying the concepts of spatial variability, namely, movability, adaptation, transformation, and
interaction, this study formed virtual models using mobility furniture units according to each of the
concepts. This study then inferred their characteristics, functions, relationships, and user types and
explored the possibility with regard to the thesis that these would change the standard for segment
distinction. Study results identified changes in mobility values would vary in the autonomous driving era
in terms of car segment standards, and individual user characteristics in mobility interior spaces would
have a greater effect than bigness or smallness.

Keywords : Autonomous Driving Car, Future Mobility, Interior Space Design, Segment Model, Mobility
Furniture
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The powertrain structure(left) and interior space(right) of an
internal combustion engine car

https://news.hmgjournal.com/
Tech/Design/Hyundai-Pakage
-Design

http://www.autoview.co.kr/con
tent/article.asp?num_code=660

42

The powertrain structure(left) and interior space(right) of an
electric car

http://www.koreaeaglenews.co
m/news/articleView. html?idxn

0=13370

http://www.koreaeaglenews.co
m/news/articleView. html?idxn

0=13370

Fig. 1. A comparison of changes in interior space as
a result of changes in structure between
existing internal combustion engine cars and
electric cars
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Hyundai Motors_A concept

car that applies an E-GMP

platform and interior with a
flexible design

L
g

BMW electric car_MINI Vision
Urbanaut(interior)
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w-group-unveil-concept-car-mi
ni-vision-urbanaut-image-info
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218075458

Hyundai Motors_A concept

car that applies an E-GMP

platform and interior with a
flexible design

BMW electric car_MINI Vision
Urbanaut(interior)

https://hypebeast.kr/2021/6/bm
w-group-unveil-concept-car-mi
ni-vision-urbanaut-image-info
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Fig. 2. Various forms of interior space for electric
autonomous driving cars
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Table 1. An interior space reinterpretation of
autonomous driving cars by applying
Robert Kronenburg's variability concept

Reinterpretation of

http://scotcars.co.uk/news/2017/september/vw-group-scrappa
ge-scheme

Fig. 3. Segment criteria and case
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Concept Content interior space for
autonomous driving cars
Location ..
Autonomy, activity, and
o Movement for . X
Movability X convenience in terms of
functional )
. . functional elements
satisfaction
Adaptation to Flexibility, safety, and
Adaptation | function/use/clima| tradition of functional
te change elements
Changes to
shape/space/exteri| Expandability, elasticity,

and efficiency of
functional elements

or in accordance
with structural
transformation

Transformation

Automatically or
intuitively meeting

user needs by Function, teleonomy, and

Interaction applying expertise of functional
sensors/kinetic elements
systems/new
materials
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Table 2. Mobility furniture composition depending

on

concept

classification

3

along with

characteristics and functions by type

Movability M-Type

Type
M-1 M-2 M-3
Configul &
raon d ble 1 d ble 1
Adjustable layer A Justg e layer | A JUSI’? e layer
. with 4 with 4
with 4 1-person
1-person+2-perso|1-person+2-perso
regular seats A .
n mixed seats n mixed seats
Charact| Independent and | Mixed and free | Active and free
eristics | free arrangement| arrangement arrangement
and. Short . Maximizing
Functio ; Rest/indoor .
movement/indoor . rest/indoor
ns ] activity .
activity activity
Rela.tlo Active sociability Or}gax:u‘c Active sociability
nship sociability
Adaptation A-Type
Type
A-1 A-2 A-3
Configu D
ration
. . Movable 1
Forward-facing | Forward-facing ova ‘e ayer
. . with
layer with 2 layer with 4
1-person+2-perso
2-person seats 1-person seats
n seats
-Long distance -Short -Mixed and
Charact| movement/traditi | movement/traditi traditional
eristics [onal arrangement|onal arrangement| arrangement
and -Movement for
. -Easy and .
Functio multiple -Rest/stable
comfortable .
ns passengers of 4 orlindoor movement
movement
more
Relatio General General Adaptive
nship Traditional Traditional Stable
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Transformation T-Type

Type
T-1 T-2 T-3
E
¥
4
Configy L
ration
. Front and back | Left and right
Combined layer . .
X transformational | transformational
with 2 2-person X K
seats layer with 1- or | layer with 1- or
2-person seats | 2-person seats
-Long distance | -Wide interior -Wide interior
Charact| movement/multi- | including use of | including use of
eristics person rest space space
and -Structural
Functio| -Comfortable | -Use of interior | transformation
ns family travel space for cargo fitting cargo
characteristics
Relatio Intimacy Efficiency Efficiency
nship Sociability Expandability Expandability
Interaction I-Type
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-1 1-2 I-3
Configyl
ration
Exch bl
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Charact| . application using
o furniture and | arrangement and
eristics . S . L a complex
device application|device application|
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Functio Specialized Multi-functions .
. ) Functional type
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N R including business
furniture use furniture
ialized
Relatio Specialize Diversity Commercial
; purpose . .
nship A Expertise Professional
Commercial
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Table 3. User type depending on mobility furniture
type

Concept No. User Type

User type with frequent short
movements and activity-oriented
sociability for those in their 20s and
30s

M1

User type with a friend or
family-based organic sociability
involving 2 to 3 people

Movability M2

User type that values relatively
stable and active change for those
in their 40s and 50s

M3

User type with long-distance
movement-based jobs or outdoor
hobbies

Al

User type for short-distance
movement, prioritizing traditional
thinking and safety

Adaptation A2

User type that values stable

A3 .
movement and leisure

User type that leads a life of

T1 . .
long-distance movement and leisure

A free user type that enjoys
long-distance movement and
frequent travel

T2
Transformation

User type requiring complex living
with the purpose of movement with
cargo

T3

User type with a multi-function
purposed business or specialized job

Active user type that shares
1-person based living and a
business

Interaction

User type that pursues simple living
patterns and self-based living spaces

3.

ol A AFet upel o] 2hg5ed mHlEjE| 29| ¥sh

£ AZ2 AL Jidolghs SHAAN B5A4 Ee
ol-gAol|A tFet 7hsdTt AuIAE AlFSHA 2 Zlo]
o o]2 QI3 Ryl AH19] o] gt A Al A
Adog XREE Ho| oidet & 98] &It 2o
AR 3RS 713 wiEriqlo] € AQlo] stk

FF o2 FAs] ATt M2e 79| gk o]
ob23} tlEo] maleEE Hyx9] Ak mE oy}
olx9t 3 A EgE Holth

oldl vzt Wado= Qle) B =FoME= X853
mHEfE Ay Fzke) 37t 7HAE 1EE B2 st
AZ7IQ FHE T2 19] o]EA, &84, AT A,

al
o
kel

375

15 21840) B2k PAANE S 283

3 o g3t g7ro] A
& 7I9to g 7 /el wet mileE HuA fus &
BT 71O B TS} ERPER AR 1 5

A3k 7N, WA, A8A SBES §59) Bk
olg B Wstel Uy F7ro] B )% St
Mol wret ATHE 78 Z1Eo] Bekd Aoleks =
Al] 7K BAs) Bokom 1 A ey A
o wlele] X ushe AlThE st Aisister ml
ol wel ArtEA WskE olx, AEA AIHE

7% E3F 331, Ago] ozt HHlEE] AuE7ioA
O] AR&A} 7 o] ZJstAl A8 AUS & 5= ATk

S8 AIREY AL AFATE BTFTH 153t &
&3 74 5 et weY WuH, B
2g HutolAE A Bl HEFO=N AR F
4o Y ATHE At = Flolehs 154
ST Mol 2 =70 /X9 ololg & % Sk
oo A3} tige] B RoME Az 4
B2 7499 15A SO e =AY TRk S
A 0] et nEE S7] Sstel 1A AT
AAekaL goBE 1 A itk

= O

o
g Fd7] =
]
=

olo] whet M, AEW Eo] LA AR HA
9 #E 23 A7t 23 o 75 At
References

Ju-Yeong Kwon, Da-Young Ju, “The Change of
Vehicle Interior Space Due to Autonomous Driving,
The Korean Society of Automotive Engineers (KSAE
2017 Annual Autumn Conference & Exhibition), p102,
2017
https://www.dbpia.co.kr/journal/articleDetail?nodeld
=NODEQ7406016

Hyun-Wook Lee, Young-Hwan Pan, “A Study on the
Expansion of Fully Autonomous Vehicles into
Residential Space”, Journal of the Korea Convergence
Society, Vol.11,No.10, pp.71-79, Oct. 2020

DOI: https://doi.org/10.15207/JKCS.2020.11.10.071

Hur, Hyun Woo, Cho, "A Study on the Expansion of
Usability by Combining Autonomous Vehicles and
Living Spaces®, Korean Society of Basic Design & Art,
Vol.22, No.2, pp739-752, Feb. 2021

DOI: https://doi.org/10.47294/KSBDA.22.2.51

Doosan Encyclopedia

Robert Kronenburg, ‘Flexible: Architecture that
responds to change”, 1sted., Laurence King Publishing
Ltd, London, p.7, 2007



ARS8 =2 A A2338 A4S, 2022

[6] Eun-Jeong Kim, Mi-Kyoung Kim, “The Analysis of
Structural Meaning of Mobility Design on Furnitecture”,
Journal of the Korean Institute of Interior
Design,Vol.23No.4Serial No.105, pp.42-51, 2014
DOI: http://dx.doi.org/10.14774/JKIID.2014.23.4.042

[7]1 Sang heon Chung, Seung Il Lo, “Research on
Transformable Seats Based on Autonomous Driving
Mobility”, Korean Society of Basic Design & Art,
Vol.22, No.4, pp.343-354, 2021
DOI: https://doi.org/10.47294/KSBDA.22.4.25

8

Kicheol Pak, Euichul Jung, “UX Design Concept that
elevates the Pleasure of Mobility by Expanding Sense
in a Complete Self-driving Environment”, 7he Korean
Society Of Automotive Engineers, pp.1430-1437, 2017
http://www.dbpia.co.kr/journal/articleDetail?nodeld=
NODE07405936

[9] Young-Bin Lim, Nah Ken, “A Study on the Emotional
Value about Car Design Oriented in User Experience”,
JOURNAL OF THE KOREAN SOCIETY DESIGN
CULTURE 21(3) ,pp589-603, 2015

[10] Yeo-Min Kim, Sun-Chul Kim, A study of Automotive
interior space design According to the Unmanned
vehicle technology, KOREA DIGITAL DESIGN
COUNCIL, pp79-80, 2014
http://www.dbpia.co.kr/journal/articleDetail?nodeld=
NODE02414455

gt @ M(You-Sun Park) (M3

+ 20079 8Y : o|stoi et
Azt ApRlstat (HArRlsk 44

+ 20129 8¢ : o|gtofA st
A ZYzpIstal (K)A4Q1s} BhAL)

+ 20129 39 ~ 20204 29 : B9
sty AlZtAplska 2w

+ 20204 3¢¥ ~ @4 : FFUEE

kol P
AGURRIFOE Fas

GOEE
aeEiRel, ATl

376



