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Abstract : This study is aimed at finding the implications for the body designs of PBV by comparing the characteristics of
Metabolism architects, which are characterized by structural differences in space and form. This study observed the design
characteristics of PBV, one of which is a type of main ground transportation in the mobility service system after comparing
the main cases of Metabolism architects. In this study, the implications for the PBV body design were inferred by the analysis
between the Metabolism architects, such as antinomy between basic concepts and shapes with a cube form body shape and
the skateboard platform, which enables design applicability in usability, and independent interior spaces with modular body
design shapes and the antinomy concept between ideas and shapes. The PBV design, which aims to fulfill the independent
need of each passenger, will be the most evident character in the exterior and interior design, and is similar to the
architectural structures of Metabolism in terms of concept and appearance.
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Photo. 1 Palace of Assembly Chandigarh, 1951
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Fig. 4 Plan view & elevation drawings of Yamanashi Press
and Broadcaster Centre
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Table 1 Three steps of Kurokawa architecture philosophy

Table 2 Comparisons of PBVs

1. Metabolism 2. Metamorphosis 3. Symbiosis

Purpose built vehicle Preference based vehicle

Man and
technology, man
and nature, tradition

Logic of exchange,

growth started from | intermediary space

the principle of life, mostly found in
etc. living things

Symbol of

and present means
togetherness

Delivery service

Beauty service Emotional needs or
Retail service requirements of users for
Recycle management service vehicle types

Operation service

Fundamental ideas included in the early concept of Metabolism'®

S 7HA AL 9l %At o] 31 Topuhupa] wEAE] ) A5l
Magdgoz AU 19708 U] AFE "Ikl

Me B9 wiA 33 B edolgts vEf R 2
3L A] 2> (Metamorphosis)2] 7Hd S X o=}

o]%- 19801 d ol A= FAP L] o R WSty
AL, o] %o o] gt MFEE F3etar WA AR &
Aokl Joje= RS & 7 Ak ¥ HAH o=
= 2 Bue) g oz FAY AL/ Symbiosis)2] e}
L vlEHY o 2 5131 gt AL H S 9)

HEelEE S 15S S8 24T F+ e 5SS
Table 19141 g2 3F3iTt 3 A= AE A <] A4 2
g 2AE Yok A, 13 dFEo] S =AU
ohal A L G El R A= Ao] ol e, HARE
H A=, A=TE vH 2] [ g o o] st

= ﬂﬂr 71AI7F &4 o}vm

A Zari, e o) Ale &

Fol Ho] FEAL S A0 AdelA Al A
= AT = EXJ o

T = 0—

N
ot
=2
X
o
we 1o
o
-
N
ol
)
Yy
Jm

28 PBV A CJzjQle| 1

3.1 PBVe| E3

o M= 2ol e 54 T Aol 5=
%E/KT o7 _,_zLJ,]_ 1-;/&% Zl
(Purpose Built Vehicle)2}3l &
ok 1A B B4 Seo ol A
AlFHE Algls B4 £ gk a8 Hoe ZAE
7t 74 Ale|u 2~vFE B 2] E](Smart mobility) S TH-
ksl AT Bl A UeS Bl 4
TEohd, 52 78k xS A= EskE =23
Tse] WL 9la) A APoleks golE 2
T Atk o9} tiu] == 7Nd Q] A5 719k 2Fe(Preference
Based Vehicle)@} =4 7|9k x}eFo] 7id 3} v] ik A o]

530 #AIASABEAE =22 A30H A7E, 2022

Table 22] W&ot}

=2 719F 2}eFo] vl (Delivery)©] -} & F(Logistics),
& Aul 2z, Al A2 5 B AHdA gt 7)E
Ao, Anxte] I ~Ed 54 Sl &
= AS #F 7|4F X% (Preference Based Vehicle)
e 4tk ol gk o R AuE o 4 7]
2 3174 gk 2FK(Customizing) O & 34 = &=
of oA il E|E] = o) g & vk

EAe F2u19 7 3o

2 A% vt %i}o ato g Lalol LulE £3h
1 = G

F2 PBVY AR &

3.2.1 Citroen Skate Mobility Concept

2022+ 1€ D™ w|=o] AnfR; b A S TCES
2022, ol A X2 A E &Y (Citroen)S "~FA|0|E I H]
2] E] &A1 E(Skate mobility concept)s & 37l At} o] =}
Fe A EZQ] A BHZE S e ZAE 24
Eoln, 2t &8st 719 Aulx Aol nhet
A F7bo] gh-A], o I3 T vhke o A3
31 53 2] E] £(Mobility tool) 9] 7i'd o & 7l i),

2AolE B 2AEE SAF 9ol e &
o] XM 2~ EE(Service pod)’ & “FEFSFIL A (EREES)
EololE o] 83l 47 TEN 47 £F 71502 o
kS 2p8-2 o] M3A|Z 4= git) wlE e, 7] BE,

Photo. 4 Citroen skate mobility concept, 2022



=3 7|8 2ZEPBV) At CAtely HEfE2|E HE9 Hu AR

R
- W
v;) ( Y '\\\\\\\
1y j

N

Photo. 6 Citroen skate mobility flatform, 2022

dlold s} eholth B2 §HAISIaL Qom, w e
Aga g Agea Aok

=
T 25km/h= A8 31 9k

3.2.2 Arrival

2017l e el 7IRkS F 719 Tojeteld
(Arrival)) & WE 2| 2 55 = 728 shE 58 0
o2 W7 e Asta dvka dE A 9
2021 119l TLi-Cycle; #+¢] FPS »
At} 2 F/RF) Li-Cycles < 2lE HlE 2]
& 7)=& 7HA AL 9l ow, g5 Tojafol 3} x|k
A E st 7IeES JPsr)= Fsks
thar g sk ok

fojeto] ) & FA7HA FHlo] Aol = =2 &
H] 2 A UPSEF-E 20203 ol 4 20241 Aol 10,000
o] 24t X2k A E Wikt ar SR EkaL Qi)

ApALe] xpekol] T sl A= 24T 2k 7]Rke] 743 2}
o] olux| e} AAIX| 7} EH o] Ao FIRF o, -
o = 3AIt) A=Fe] BHE- Wl xpeke] o] w] x| e} 214 Hljg)
of o] d-& T N 3, s8] ZEEEQE F)
gom, 202210l T3S Al 2He o golefal U
o=

>

Photo. 7 Arrival, Generation 3 Prototype, 2021

Cargo Van Chassis Van Passenger Van

AT T 7; |
'© E@Eﬂ i -Q#JI

Cargo Van Walk-In-Van

Fig. 6 Body variation of Arrival Generation 3 vans
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3.2.5 MB Vision URBANETIC
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Photo. 14 Side view of URBANETIC, 2018

Photo. 16 Skateboard-Chassis of URBANETIC
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3.2.6 Toyota e-Palette Concept
E Q€] Te-Palette; 41 E+= 2018 CESo|A 371
X152 2 MSPF(Mobility Services Platform)S- 283}

Photo. 17 Toyota e-Palette, 2018

Photo. 18 Body variations of Toyota e-Palette, 2018

Photo. 19 Toyota e-Palette usages, 2018

Transactions of the Korean Society of Automotive Engineers, Vol. 30, No. 7, 2022 533



of AME| = EE|E] AFeFS Atk Apake] 27

o whe} xpE-o] 47 9F 87 o] el ] EE A H|~E
&3l AlSErk
71 R ZRF A AU &3] 7 WskE T4

© 2 TOn Demand Retail Experience; 7I'd o2 AH]| A}
o] g gt vkl 3 o] &84 o] AAE T T
Wed A Alo] QIE o]~ Bl AT E o] 2 A&
I b #e 7 g

X i, b I B AR A Y 5 o
Lo wat XH Ay 2 PR 2PE 5 9o B
El= "E-Palette; & VH] ¢ 3142 ol wet o
i3 i}iﬂ A7) 9 FE|= AQtal T o] & 98 ZNE
7|k o g 2RI 429 2 5o vhekek vl ello] A

T
3L Qlvkar kgl

fo 01@

H ol

4. PBV 23| CjzQl3} OjlEfS2|E
4.1 PBV Cjz|Rln} Z7+ 14
411 AFO|EHC EE
ol A e o4 FFe) B Sk A 1
o= BEH SHL WRE Feje] oI5 20l
1 =(Skate board) ZHEFS 7|HFo & A F2E BE
TZ(Modular structure)2] TF3H

Hoz o] 2§
Sk Aol

Aol FrEAL] AlelERE
A1) B gk ZHE Wil viE e
&35l =4 B A 9} AW H(Inverter), 528 7] 2 H
o] §HAl =, A&7 7|nke] Al
shaft)o] =A]}A] = A 7|4 #H2](Steer by wire) ] 31

g ot 7}
2] 5l #|o{(Control by wire) }\]
o el 71Ee] Aol At
A Fo® WrojA= 3k A
A7} B ol Shibe] Bz

- ek

KX
L
3z

fu

.

Q)

44

= dudAE
=
235 (Steering
=g
11101% A7) A5
9. ol

h=]

A& ux=
Z:!'—Y o -1

J

4 A
O BNt ok
jalSs

=)

=9

534 #AIASABAE =22 A30H A7E, 2022

Table 3 Analysis of PBV structures

Models Flat form Body
Citroen skate mobility Skate board Semi-modular
Arrival Skate board Semi-modular
S-Link shuttle Skate board Modular
CANOO Skate board Semi-modular
MB URBANETIC Skate board modular
Toyota e-Palette Skate board Semi-modular
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Table 4 Three steps of Kurokawa architecture philosophy

1. Metabolism | 2. Metamorphosis | 3. Symbiosis
Logic of Man and
ic o
s Symbol of technology,
exchange, . .
. intermediary man and
Metabolism | growth started
space mostly nature,
concepts from the oL ..
L. found in living | tradition and
principle of Rk
. things present means
life, etc.
togetherness
Front/rear
. Wider glass Asymmetry
Design . asymmetry and .
area/cubic . and organic
concepts cylinder/cone
shapes curves
shapes

EH ol Jideletar AW EE wERHEEA S
(Metamorphosis)®] S& o2 UEGoH ShHo 2 A
H A o] Alufo] @ Al 2~(Symbiosis) A eF 0 =2, F Aol gh=
Moz HMstE oL, dAA e RE F2 Eulo /iy
o 2 FAY(Ht; Symbiosis)e] HES wlEro & Sha Q)
= R R A=
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o] 23l og Pu) 5o = S T AUTh

4.3 OEtE2|Ee] 2 A

2% 3ol A A2 550 Al e} 2ol A A 9 |
ol A A A Y] A hALE vt o ® ot HE5e
o] kAl 2F A= Ld3tke 7)ete4 o] vEL
oL sl o= FEY g 1A As vk
o7 o, aAZ TSI 282 7IAA i
& HoFE oSNk A, Antinomy)®] 573 0]
FEEh

o] 2] gt &8 F33t Table 5= 2+ /g 23 9] o]
S 7o) el o3 23 EF W8-S HoErh

o= AHAlNA  fElde] A&l ™Sk~
(Greenhouse) & %} o] &-52] Q40 2P o & FAJ38}
= A Y mE2 2 AAE ok ArsE S ek
° 2 3heE HA 7Nk ARFe e Al AR st
i E] G4 Tom S A A8l wht AlA=
) TR 277 Y 29 S v o R jhr

T 2| FE 71E wiAE Sol e Jid e &
23l ¥1%= 1= (Window graphic) 2 Aol A 42> WA
S 7 HH fFElA, = 95 (Cylinder), 9% (Cone),
vl (Barrel) 9} 22 173420 237} o= 1
A4, 29 v, & A5 vt 1] FEe =

=% 7153

Table 5 Antinomy metrix of concepts and designs of PBV

body shapes
1. Metabolism | 2. Metamorphosis | 3. Symbiosis
Logic of M d
O8ICO Symbol of an am
exchange, . . technology, man
intermediary
Concepts | growth started and nature,
space mostly .
from the . tradition and
o found in living
principle of thi present means
ings
life, etc. g togetherness
Symmets
Design . Cylinder or cone Y . ey
Wider glass . organic curved
shapes Rk glass area cabin R
area cabin glass area cabin
concepts shape
shape

Fig. 8 Wider glass area cabin shape with Metabolism concept

Fig. 9 Cylinder or cone glass area cabin shape with
Metamorphosis concept

Fig. 10 Symmetry organic curved glass area cabin shape
with symbiosis concept
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