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Exploring the Key Priority of V2H Communication Technology
Using the KANO Model
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ABSTRACT

In Korea, various studies on autonomous vehicles are being conducted with the aim of commercializing the
fully autonomous driving (Lv.4) on major roads in 2027. Currently, the communication between non—
autonomous vehicles and road users is made with gestures, eye contact, and verbal signals. In the case of
autonomous vehicles in the future, autonomous vehicles should communicate instead of drivers. Recently,
V2H communication technology (communication technology between autonomous vehicles and road users) is
being developed. This study shows technology priorities using the KANO model in caution (warning) and traffic
(concession) situations. As a result, a total of six attractive quality technologies were analyzed: technology
to provide dark warning information in a display graphic; technology to provide dark warning information in
a projection graphic; technology to provide light concession information in a display graphic; technology to
provide dark concession information in a display graphic. In the future, it will investigate the preference of
users in providing V2H information by road situation. It will be used as a V2H design priority.
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Table 1 Communication (information display) method between
autonomous vehicles and road users (pedestrians)

Division Vehicle Vehicles/road users

o Text display (display)
o Human face or eye
display (display)

o LED strip (indicator)

Visual . .. -
o Line projection on
the road, vehicle
speed projection
(projection)
o Reproduction of o Pedestrian bracelet
. human voice sound
Auditory .
o Non—verbal sound o Pedestrian's smartphone
o Car noise message and sound
o Vibration of pedestrian
o Car sound P

Physical bracelets and
Y o Movement of the car
smartphones

BGE) (2018)” € 2hE 7h] B 715 3 30
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Fig. 1 Results of analysis of level of importance — realizability of technology for each situation
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Table 2 Quality attribute judgment result

A=}
24

Timko's coefficient
Attrac— | OP€~ Tndiff— i i
No Questiomnair : tijc Dimen | Must— | Reverse Fent Dimension Cf)eff17 Qoeffr ASC ASC
uestionnaire ® | siona | Be | Quality | OO check | cent of c'1ent'0f 7 | ranking
Quality 1 Quality satisfac— | dissatis —
tion faction
p | Provide caution (warning) information as | 4 | 15 32 0 |Indifferent| 0.25 | —046 |0355| 11
emergency lights when bright
Provide attention (warning) information . _
2 to high beam when bright 0 2 3 48 35 | Indifferent | 0.04 0.09 |0.065 20
Provides attention (warning) information
3 in the form of display text when it is 9 8 9 20 0 Indifferent 0.37 —0.37 0.37 8
bright
Provides caution (warning) information in . _
4 the form of a display when it is bright 8 10 3 28 0 Indifferent |  0.37 0.27 | 0.32 12
Provides caution (warning) information in
5 the form of a display bar when it is 7 4 6 36 5 Indifferent 0.21 —0.19 0.2 17
bright
Provides attention (warning) information . B
6 in bright light (voice information) 11 6 3 24 0 Indifferent |  0.39 0.20 ]0.295 15
7 | Provide caution (warning) information as | 5 20 | 9 24 0 | Must-Be| 041 | —052 |0465| 2
emergency lights when it is dark
g | Provide caution (warning) information in | 6 0 44 15 | Indifferent| 019 | =011 | 015 | 19
high beam when it is dark
Provides attention (warning) information
9 in the form of display text when it is 9 10 0 28 0 Indifferent 0.40 —0.21 ]0.305 14
dark
Provides caution (warning) information in
10| the form of a display graphic when it is 11 12 0 16 0 Attractive 0.59 —0.31 0.45 3
dark
Provides attention (warning) information
11| in the form of projection text when it is 10 8 0 28 0 Indifferent 0.39 -0.17 0.28 16
dark
When it is dark, caution (warning)
12| information is provided in the form of a 14 6 0 16 0 Attractive 0.56 —0.17 ] 0.365 10
projection graphic
13| Providing vield indication information as |, ) ), |3 20 | 10 |different| 045 | —0.36 |0.405| 6
emergency lights when it is bright
Provide yield indication information in . _
14 display text form when bright 13 8 3 12 0 Attractive 0.58 0.31 ]0.445 4
Provides yield indication information in . _
15 the form of a display when it is bright 12 10 3 12 0 Attractive 0.59 0.35 | 0.47 1
Provides yield indication information in
16 the form of a display bar when it is 10 2 3 36 0 Indifferent 0.24 —0.10 0.17 18
bright
17| FProviding yield indication information as | ¢ 12 | 6 2 5 |Indifferent| 038 | —038 | 038 | 7
hazard lights when it is dark
Provide yield indication information in . _ _ _ _
18 display text form when it is dark 14 6 3 12 0 Attractive 0.57 0.26 |0.415 5
Provides yield indication information in
19| the form of a display graphic when it is 13 6 3 16 0 Attractive 0.50 —0.24 0.37 8
dark
go| [Provides vield indication information in ) 5 2 6 16 5 |Indifferent| 041 | —022 |0315| 13
the form of projection text when bright
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