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Study on the Visibility and Recognition factor for HMI Elements
in LV4/4+ Autonomous Vehicles
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Abstract

In autonomous vehicles, HMI is crucial for drivers to understand that particular related to traffic or safety
information and monitor the vehicle. Currently, HMI development in the automotive market mainly revolves around
entertainment. As drivers become passengers in the future, HMI will be vital for communication with the vehicle,
including operational details. This study aims to develop effective GUI guidelines for Level 4/4+ autonomous
vehicles. The researchers undertook the UX design test to recognition rate to structure of infortainment contents and
displaying in particular next generation consumer group. As experiment results, the author’ suggests the layout that
may recognize faster and guideline about optimized display spec.
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[Phase 1] “Research objectives”

In this study, focusing on driving conditions and general information, which are
information that passengers mainly want to check, the vehicle state and
cognitive time when expressing various functions are analyzed through
experiments, and an optimal display layout is constructed through this.

v

[Phase 2] “Analysis of prior research”

A prior study Aprior study
1 2

Hongik University Graduate School Korea Research Institutefor Human
of Advertising and Publicity/ S. K. Roh Settlements / B. J. Lee, K. H. Kim, J. I. Park
v v

Level 4/4+ Infotainment function
(Layout) The rationale for the need
or a configuration change

[ I

Infotainment Component Awareness
Experiment See how it goes

Experimental hypothesis

If Lv 4/4+ Display with a high percentage of content understanding
in self-driving car is required, which layout is best?

[ Phase 3] “Empirical study”

©0 00

Step 1 Step 2 Step 3 Step 4 Step 5

Step 1 : Collection of existing HMI information expression method data

Step 2 : Defining the types of information and presentation methods to be
included in the self-driving car HMI

Step 3 : Experimental Sampling for optimal layout derivation

Step 4 : Experiment on the recognition of HMI element expression method

Step 5 : Deriving the final layout by analyzing the experimental data

" o - - "
[ Phase 4] “Deriving guidelines
<12.3inch display>
Element Position Size p|§S§‘r%ém
16pt-20pt
= Top 230mmx20mm
Icon Left / Center | 25mmx25mm
(Top) Icon
Text + Icon Center 150mmx45mm (Bottom) Text
Image / Video Right 90mmx55mm

Through this study, among the various elements of information delivery,

text, icons, text + icons, and images/images, the optimal guidelines for

applying the information made to the central fascia display were derived.
a3 1. Z2HE o7 WY Qo

Fig. 1. Summary of research methodology
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3.1. Experiments plan and sample design 2023916 - 9.23

Display size and layout design used in the experiment

12.3inch

wol
woLl

29cm

3.2. Experimental process 2023.9.25-9.27

Conduct experiments on text, icon, images, text + icon

1. Text Experiment J 2. Icon Experiment || 3. Text +icon Experiment | 4. Image Experiment

@ 1. Size e 1. Size G W.Rfilo b 1. Size

i l QZ.P\accmom l
2. Position 2. Position l 2. Position
l l 3. Position l

3. Expression type

*Expression type : An animation in which information such as text, images, and
icons appears on the display. In this study, a total of five types were reflected in

the experiment.
|
® ¢ § © o

Slide makmg Pop up  Fade infout Zoom infout

Types of animation

.
3.3. Subject response analysis 2023927 9,30
Sorting text, icons, and image elements with a high selection rate

. 4
3.4. Deriving conclusion of experiment

2023.10.01-10.10
Sorting qustions with a high response rate and design display animation & layout

| T T T ——_—

!M T T

3 } W B
] ‘

e
s R

T8 2 HMI AlRIN A 2 ot
Fig. 2. Summary of HMI visibility experiment methods
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Fig. 3. Experimental image sample

1. Text size experimental criteria

Content Size (pt) Expression time E’;Eg%ﬁgﬁ’” Position

12pt
14pt
16pt
18pt
20pt

Text
size

2 sec Fade infout Center

2. Icon size experimental criteria

i oyl Expression iti
Content Size (mm) Expression time mpethod Position

15mmx15mm

20mmx20mm
lcon

size

2sec Fade infout |Judgment of results

based on location

25mmx25mm

30mmx30mm

35mmx35mm

3. Text + Icon experimental criteria

a2 4 N3 BN ES

= Q4 J|F

Fig. 4. Experimental image display element criteria
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Table 1. Demographic analysis of subjects
Contents NUSE 6 Percentage
responses
Man 8 33.3%
d
Gender Woman 16 66.7%
Age group 20s 24 100%
None 8 33.3%
Within a 0 7%
Driving year
experience Within three 1 4.2%
year
Within 5 20.8%
seven year
20239 BAl, gEstEe} e AsFY AsA
7h Qe AR 8 ZREERIS B3 AeF3
Al A g %ﬁy 79l 49 2450l

b 79 g
Ak 71 A8
4 o B

Ak 5t 22

O

a8 5 7t XAeFd
Fig. 5. Virtual self-driving environment simulator

2 A2

O

O]

é!ﬂ



Journal of KIIT. Vol. 21, No. 12, pp. 227-235, Dec. 31, 2023. pISSN 1598-8619, elSSN 2093-7571 231

33 TAEA SH =4

- >
i
&@ ook
i,
A=)
o To
B
o
i
B
b
T o
o
N
Ho
:()é
)
>
ey
=)

2 T B

)
1l oo
QL
8
lui
J%
[>
{m
>
U U
o
o
o
=l

o.,>i (il
o

A7

N
ol
-
2

[ fo o
.t

(o}

frtt

BN

ol

ot oo

4,
VO
iz o
U U
rlo
offt
e
Z
o\
u
o
o
o
rf
o
>

o 4
o o
erL

o gl
WAl whe 4
k. ©zerololz AWe AN 5
o ElxEsololEe

=
% 1301-)\]0]] [q.% /\]OL]A—LQ %/\l

>
ox ot
o

=
o

all

E 2 HAE MY FE GolH

Table 2. Display data by text method

Contents MUEY @ Percentage
responses
12pt 0 0%
14pt 2 7.7%
;ezxet 16pt 6 23.1%
18pt 3 15%
20pt 15 51.7%
Left top 5 20%
Left center 2 8%
Left lower 4 16%
Center top 4 16%
Text Center 1 4%
position Center 1 2
lower
Right top 6 24%
Right center 1 4%
Right lower 1 4%
Side 1 3.8%
Text Blnking 6 23.1%
expression Pop up 13 50%
type Fade infout 5 19.2%
Zoom infout 1 3.8%
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Table 3. Display data by icon method

Contents MJESE] Percentage
responses
15mmx15 0 0%
mm

Icon 20mmx20mm 3 10.7%
Size 25mmx25mm 13 46.4%
30mmx30mm 7 25%
35mmx35mm 5 17.9%
Left top 7 29.2%

Left center 1 4.2%

Left lower 0 0%
oo Center top 3 12.5%
oosition Center 7 29.2%
Center lower 1 42%

Right top 1 4.2%

Right center 2 8.3%

Right lower 2 8.3%

Side 0 0%

Icon Blnking 12 48%
expression Pop up 0 0%
type Fade infout 10 40%
Zoom infout 3 12%

ofo]Z WA EZE ©lolE F A7]o] B3 Hlo
Bl B4 A3 gokdt 2% §¢] FolA 2] 29
NAME 25mmx25mm Z7)7F AjFow =o oot
ES 29tk o] 30mmx30mm Z7)7F F WA
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Table 4. Display data by text + icon method
Contents L 357 € Percentage
responses
Text+icon Text>lcon 3 12.5%
ratio Text=lcon 20 83.3%
Text<lcon 1 4.2%
(Left)lcon N
(Right) Text 0 0%
(Left)Text ,
Text+icon | (Right)lcon 0 0%
deployment | (Top)lcon .
(LowenText e 18z
(Top)Text 5 0.8%
(Lower)lcon
Left top 2 8.3%
Left center 1 4.2%
Left lower 0 0%
Center top 7 29.2%
Text+icon Center 13 54.2%
position Center 1 4%
lower
Right top 0 0%
Right center 0 0%
Right lower 0 0%
Side 1 3.7%
Text+icon Binking 2 74%
expression Pop up 10 37%
type Fade infout 8 29.6%
Zoom infout 6 22.2%
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30mm XXXXXXXXX lZOmm T '—30mm i L
90mm ROmmE 25

230mm LR .T

132.5mm ] i """ 132.5mm
opmrm 25ihm’
50mm

< 3. Text+lcon information size and position >

< 4.Image/Video information size and position >

JZSmm
200mm 90mm
2
70mm 35mm Omm
DXIDRIDIXIBRIDI DD 110mm
150mm
nani T
v
15mm < Final information placement layout >
p Y/

85mm

I Text 90mm x 20mm (Allowable range : 230mm:x

25$x Smm ‘ |

Text information
position

20mm)

Icon information
position

Text+lcon

~ (Allowable r:

i 110mm

| 50r ;.‘“j:'-}SIIIHI)

information position
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15mm

Image/Video
information position

Default information
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Fig. 7. Experimental result
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