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Abstract : This study aimed to identify the implications of body design factors for small mobility by comparing driving
ranges and personal mobility service usage with diverse road environments of urban areas. The research analyzed mobility
types divided into two-wheel and four-wheel types of the current representative types of small mobility. The implication for
body design factors results mostly from the external factors of vehicles, such as road conditions. The internal factors of
vehicle types—physical structure of the body and wheel types, numbers, and wheel diameters—were observed and analyzed.
The analysis indicated that the drive wheel’s diameter and position and the steer wheel were deducted, as in the external
factors, such as the human packages of interior space. These factors have more importance in the small mobility body design
with developments and detailed road environments of urban small road conditions.
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Table 1 Classifications of urban mobility types

Classifications Contents
. First mile, last mile, urban roads, high
Driving aspects o
ways, driving speed< etc.
Body dimensions, roof structure, wheel
Body aspects
types, number of passengers, etc.
. Required driver license, helmet
Usability aspects .
requirements, etc.

Table 2 Urban mobility coverage anaysis by driving ranges
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Walking (@) (@) O X X X @)
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Table 3 Urban mobility types classifications by driving usage conditions

Number of passenger (s) | Number of wheels | Driver license | Helmet wearing | Seatbelt | Roof structure
Walking 1 - X X x x
Skate board 1 2 (Double tires) X @) X x
Inline skate 1 4 ~ 5 (Inline) X O X X
Bicycle 1 2 x A x x
Electric kick board 1 2 O O x x
Motor bike 1(2) 2 @) O x A
Low speed
12 4 x A
electric vehicle @ © ©
Full speed
1~12 4 O x A O
(electric) vehicle
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Table 4 Representative types of recent two-wheeler

Types Ppropulsion types Mmobility types

Engine/
Motor bike ngme

Electric motor

. Man power/
Bicycle .
Electric motor
Kick board Electric motor
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Table 5 Classifications of low speed electric vehicles

Classifications Definitions

Domestic vehicle 1 ~ 2 passenger 4 wheels,

classification can not drive car road.

. L7e(Heavy
L6e(Quadricycles) quadricycles)
EU vehicle 1 ~ 2 passenger(s), 1~2
classification 4 wheels, 45 knvh, passenger(s),
unlarden mass is not more 4 wheels,
than 350 kg, 425 kg 90km/h.600kg
US vehicle 1 ~ 2 passenger 4 wheels,

classification 25 mph(40 knv/h), 3,000 1bs(1,360 kg)
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NP Y
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ARSE =t ] =AA] el E = 7] 8k 1A
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Az

42 42 DYR|ElQ] DA
42.1 2= E9J3|
2 (Renault)®] TE$I1A|(Twizy), = 201213 5-E] A2t
4% T2 A% A1ARO R, AT 4
i 7102 T9T 45 X (Heavy quadricycles; L7e)
ol oz olth, AL 14191502 A5
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Fig. 4 Exterior 4 views of Renault Twizy
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Fig. 6 Exterior 4 views of Citroen AMI
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Fig. 7 Tandem riding interior package and door opening
furrows of Renault Twizy
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Fig. 8 Transverse riding interior package and door opening
furrows of Citroen AMI
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Fig. 9 Wheel function analysis of Twizy and AMI
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Table 6 Comparison of Twizy and AMI by driving ranges
Drive range First mile Residential roads Town roads City roads | Main road High way Last mile
Speed (limit) ~ 50 kvh 20 ~ 50 km/h 20~50km/h | 50km/h | 60~90km/h | 100 ~ 120 km/h | ~ 50 kmv/h
Twizy O O @) O x x O
AMI O O @) O x x O
Table 7 Comparison of Twizy and AMI by driving usage conditions
Number of passenger(s) | Number of wheels | Driver license | Helmet wearing | Seatbelt | Roof structure
Twizy 12) 4 A x @) O
AMI 2 4 A X O O
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Fig. 11 Semi closed cabin structure of Twizy
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