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A Study on the Compatibilities of Symbols in
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Abstract Automotive symbols are more widely needed for new, convenient driving devices in automobiles. Good
automotive symbols should be detectable, identifiable at first glance, easily learned, recognizable, and produce quick
responses after practice. In this paper, a methodology for developing and evaluating automotive symbols is suggested.
It includes multiple tests, such as comprehension, perceptual quality, appropriateness, and integrated evaluation. 28
symbols were tested and evaluated by the suggested methodology for convenient driving systems, such as a lane
departure warning system (LDWS), cruise control (CCS), and a collision warning system (CWS). Most of the KS
R ISO 2575 symbols had higher scores of comprehension, perceptual quality, and appropriateness, but the sunroof
and camera symbols had lower scores. Standard symbols with several new functions should be developed. This
methodology could be useful for developing and evaluating automotive symbols.

Keywords : Appropriateness, Automotive Symbols, Comprehension, Driver-Automotive-Environment System, KS R
ISO 2575:2014, Perceptual Quality
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The suggested diagram of development and
evaluation of automotive symbols
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Table 1. Rating scales for categorizing and scoring
participant responses to the symbols
Comprehension Categories Description
(Scores)

1 correct answer

2a incorrect answer

% incorrect answer-just oppositely answer
on the contrary an intended meanings

3 Unknowing

4 No answer

2.2.2 QIX|M(perceptual quality) A&
ARG AEstA Adse A e

(identifiability)S &ttt o] AFeAlE KS S ISO

z, a4

2.2.3 XX M(appropriateness) Al

ISO 9186-3:2014[15]ol & ¥ Hsof 179
AUV AdS *lf}ﬂﬁ}% WS AT of
24 G L3 et

9L 49 TAGIE AN, 22 A3

2.2.4 C}EHII0| S8 Tgﬂ
Skoll Al gk o8,
& B a9 pae

Aol thek 5

A4 (standard or z-score),
;= uv)/o,(i =3 7}2}%) & b, 7t Grhet

g fofsto] 7h F-29|

2.3 XSXE RS2l #E

KS R ISO 2575(2014)[16]°l1 4=

FEA H 2 T 2FAA, A7) R AEEA
Aol AHEEE FoE AL vt o] EFY] &R
2 KS R ISO 15008(=2 2 - 4% AR 2 Ao
Al2z=gle] QIZFEEA Q1 WA el A o] AJZHAQ1 AT
of ek Al B ¢l Aah[17]0.24 Dol w2t
A o] Fe BAE Gds] kAl S &4
A€} 7452 (readability), 787d(discrimin- ability), 2]

WYS wAs] 93 Zolth Selielel A 1802
Msto] Aesr] 95 Ao AAeA AT ARt
= ARale] fojo] WMol wi el 0F7} tha At
KS R ISO 2575(2014)°| A= Table 29} o] 1174
22 (Amnex)ell % 32870 A5G Rze] el T
AQlst H59] (fof) YA E 5 AL 9

Table 2. Symbols of Road Vehicles in KS R ISO

2575(2014)
Annex Description # of Symbols
A Lighting and signalling devices 31
B Breaking systems 18
C Visibility 24
D Cab environment and comfort 42
E Maintenance and load functions 13
F Engine 26
G Fuel system 13
H Transmission 16
I Power drive 29
J Vehicle handling and cruise control 18
K Active and passive safety systems 22
Security 19
M Electric functions in general and electric 1
or hybrid electric road vehicles
N information and communictaion 7
W Generic vehicle shapes 17
X Miscellaneous 6
Y Special symbols 5
Z Special signs 11
3. &lgio| 44 % Zut
3.1 ol A
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Table 3. Symbols tested in the experiment

vjulste] AlzApE R
o] el A= o]
el(LDWS), (:Eaﬂ) ;Gﬁ:zég}\]é_
51_/\]/\541

Automatic @

Engine None OFF
start and stop

(26)
Y.02
Onboard None D BC None
computer @7
Trip A’
computer/Hybri None None
d information (28)

Categories A B IS0
N - 1 ¥
PN\
n ®) 0N
] b
QY = 1Y)
CCS None ®) @ 26)
/2 fm ¥
/a\ /8\ | Y
9 (10 1.09(8)
#a
(=) ; -
S A
CWS (1 0
the Others equal (12)  (13) ”ﬂ
to ISO K17
Otherwise
Immobilizer ﬂ None L.07(15)
Smart key =
(14) -0
L.19(16)
Instrument (\'—"S ':@:'
Panel @ equal to ISO J
Illumination an A.15(18)
7 A
Roo < T AN
Ventilation (19) (20) D.17(21)
Camera DC] None
(22) K.20(23)
Intelligent V72N ({ * }) None
Safety System (24) (25)

# ISO ID Numbers(ID Numbers in the experimental) of Symbols

% 8149 AL gl Fofstid=d, KS S I1SO
9186-1(2014)[13]1¢] #1508 ©]Ahell whet o]aiAd Al
F7k A4 AFE Table 49 o] 527, A4 MY
& Table 59+ 2] KS S ISO 9186-2(2009)[14]¢] 1L
(25 ool w} ojob= WES] PR 297 o]
o 1A AlFol A E Aol 5 HAo] F-gatara
Zol et ShF RS wiAlEl] AsiA olaiA B A4

4 Aol Zold v daE AL A

Table 4. Age, gender, and number of participants in the
comprehension and appropriateness test

Age
~29 30~39 40~49 50~ b
Gender
Male 8 5 10 6 29
Female 7 5 7 4 23
p) 15 10 15 10 52

Table 5. Age, gender, and number of participants in the
perceptual quality test

Age
~29 30~39 40~49 50~ b
Gender
Male 4 4 6 3 17
Female 5 3 2 2 12
p) 7 7 6 5 29
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3.1.3 MEY Ao 4

AR A ol wste] Ar. ol

xj]xé}\é /\]t‘ﬂ% o]sHH

o] A7 AAME AR 20, B AP Y3 27
dE 97h vlal M, SEA o= TAE I

3.2 3ol Zn H &Y

3.2.1 O|5HA Al&e| Znt

527 °] FPAE oo 28719 F-el gt o3
e NPF A, AA Fol uig olslde] w9l

Table 67} 2t} %1%
$HU8)) Bie 2

[12]¢] 553 ¢

1 jo o (SHAte] M 19
%% T} Campbell et. al.(2004)
%@«1 Aol A= olsid el o

_Zd%i]

o A ore] 2712 Amsha Ak ol @ B5 AN o) 36.1%3},
o]Foll= 2 79 HES v ok AR AT 7FEs)
== ] X _‘:_ . .
W REA] gatofof shi= Aolal At B d Akl Table 6. Comprehension ratings of symbols
9L A AAEA sk | High Low None
omprehension|
Ranking ategories|
1 20 | 2b 3 4
Symbols
o] a2y R3= AFE] 4 FY W, #FA]
1 19 76.9% | 17.3% | 0.0% | 3.8% | 1.9%
A7 Fe] =Moo 2 AFE T+ UF .
1712 4 T davn 2 25 73.1% | 11.5% | 0.0% |13.5% | 1.9%
r 1 3 4(K.16) 65.4% [23.1% | 5.8% | 3.8% | 1.9%
' 4 2 59.6% |26.9% | 0.0% |11.5% | 1.9%
: 5 16(L.19) 55.8% [40.4% | 0.0% | 1.9% | 1.9%
6 21(D.17) 53.8% |36.5% | 0.0% | 7.7% | 1.9%
L - 7 14 32.7% | 46.2% | 5.8% | 9.6% | 5.8%
A o] Z#j® B35} el = AEelA Rololgn 8 3 30.8% |40.4% | 1.9% |21.2% | 5.8%
A7V 9 12 28.8% [36.5% | 0.0% |26.9% | 7.7%
7}
Fojolo] F7]eto] 245 Am 10 22 26.9% |32.7% | 0.0% [32.7% | 7.7%
1 18(A.15) 23.1% | 63.5% | 0.0% | 9.6% | 3.8%
12 28 21.2% |48.1% | 0.0% [26.9% | 3.8%
B. o] 1 F-39f tiste] oHiEe o g5 7 13 1 173% | 48.1% | 1.9% |25.0% | 7.7%
AL Y72 14 17 15.4% [ 48.1% | 0.0% |28.8% | 7.7%
AEAE obAs Foj AT Elo]olE H7le 5 g 15 6(J.08) 13.5% | 61.5% | 0.0% [19.2% | 5.8%
olol= WAFAL 2% Ausm B 16 8(1.09) 9.6% |65.4% | 0.0% |19.2% | 5.8%
17 23(K.20) 9.6% |51.9% | 0.0% [30.8% | 7.7%
. L . 18 5 5.8% |46.2% | 0.0% |40.4% | 7.7%
Fig. 2. An example and training in the comprehension test > - - . .
booklet 19 7 5.8% [51.9% | 0.0% |30.8% |11.5%
20 20 5.8% [46.2% | 0.0% |44.2% | 3.8%
_ 21 9 3.8% |59.6% | 0.0% [32.7% | 3.8%
3.1.2 QX Algel A 2 10 3.8% |61.5% | 0.0% |30.8% | 3.8%
QA4 Aol ARRE A8 MMM Ao A7) 3 23 15(L.07) 3.8% |84.6% | 0.0% | 7.7% | 3.8%
B} _ . 24 11 3.8% |59.6% | 0.0% |30.8% | 5.8%
| AFEATA FAL QXA FA} Suk(AL) £8
A AR 2L 1A A SH(HE) F9, 25 13 3.8% |36.5% | 48.1% | 7.7% | 3.8%
T = I~
29708] H7F Ho(dele MR A, SHA T & 26 26 1.9% | 61.5% | 0.0% |30.8% | 5.8%
M@ FAE ] 9t} o714, AR ZAF SH(AE) & 27 27 1.9% |28.8% | 0.0% |57.7% | 11.5%
B2 Bo|A] A 28 24 0.0% |65.4% | 0.0% |30.8% | 3.8%
=

L KS S ISO 9186-2 (2009)[14]2
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~FYRYPH 50| BEHI-

o714 53], o}l Fig. 33 22 %) S8 BAhel ol tigk A &) BT 77.2 %A
A AREE AL 9l FE 13ROI A AR S WS
2bel s SHH]E0] 48.1%°) Eala = d), o] Table 8. Perceptual quality ratings of symbols
= l%i% g;;ﬂg}.jl ?Q_Q_b‘} ,] ] ‘X]—* %x]’g},{. Zél‘ﬂ_ Ranking Symbols Perceptual quality
W= e wAstehs ouw elssa gl Aelt, ‘ e e
2 14 96.6%
2] o = olx 3} AAA oAw] Alzks) Alolo
mabA, o] Bo= bH I A A AkE A7 Algle] ; L) 96.6%
02 ZA FAEofof & Aot} 4 28 96.6%
5 1 93.1%
6 4(K.16) 93.1%
r A
I 7 19 93.1%
/Jll \ 8 21(D.17) 93.1%
9 11 89.7%
L - 10 25 89.7%
Fig. 3. The symbol 13 having highly opposite 1 22 86.2%
understanding responses 12 12 86.2%
13 23(K.20) 82.8%
ﬁ]iﬂx],_o/] O]?Eﬁ]é‘_‘]—&" _Q_C‘)_]_?_]_ L}-OL }‘é]?']—_-i, 6‘_']—3_:]" U‘j 14 27 82.8%
F5 W A £ A5 Sol o3 A olsie & 2 = 1o
a0l Aeial - e 2 o 16 18(A.15) 72.4%
Uk ) X
o191 At o) T AT 4 Ak ol714 /) . o o
W oal 2 7} IgRte] 2871 F5e] Agu|&olt) 1 18 8(J.09) 69.0%
211, o], W H S(year 1) 2 A 3 d5(year 2) 19 3 65.5%
3= Table 79} o] A= gekaAzE Zahl ehtar 9} 20 > 63.3%
21 7 65.5%
Shile ?_._ W3 2= 0] .
01 ]’ }'/] EHE'_ N }\}\E}' 2 24 65.5%
23 26 62.1%
Table 7. Correlation coefficients of demographic factors 24 9 55.2%
Age year | year 2 25 10 55.2%
Age | 26 17 55.2%
27 13 55.2%
year 1 0.751 1
28 2 51.7%
year 2 0.752 0.885 1

H3F 4(ISO K.16, 2HAo %%‘E/\]ig‘) 53 6(ISO
108, A&EFPGA)) T 22 o

T} o x}7} tha o]3) g o] “a*ovl% fro]#el Aol
EHATHRS 4 : p=0.038541, Y’=4.66, 5 6 :
p=0.0000, x*=0.00). °]#]3t ﬁﬂ}b Green(1993)[2]¢]

Aol ool v diel zol7k ek & Az
A Aol

3.2.2 OIX|M Al&Ee| Zn}
2079 APAE ko 287)e] el i <)
e NFE A3, A4 F5ol dF Ax4e) w9
Table 83} 2t} AAH 0= Iy STApe] 1

)

P
RN
2}

==

H fr

FgApe] AFFATH 219l
1) 2 AAEA A (year 2) F33He] 4TS Table
3}

99} At} Al M %= o]l

ARz s et

1=
oll=

Table 9. Correlation coefficients of demographic factors

Age year | year 2
Age 1
year 1 0.799 1
year 2 0.656 0.926 1
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HAAE YERRITE 5, ol BEFE 1A o] oF
2 "ojxickar g = 9ok e, & 2 Ao o
Sl QA4S fel9l Aols wHE 4 sl
TPy, 7 B E IFEAISHA a]lel 9gk 914
o) felHel Aol waw & sk
3.2.3 XEE AR Zut
1814d& A3 TY3 5299 APAE g
28719] §-so] FAUE 444L Table 107 2t
o714, A o] SH&o] Adgo Hert "k w
B EAWE 2 olel @ 4ol Y e
(29 BA FE)7F 1 &7 "k
Table 10. Appropriateness ratings of symbols
Referents | Symbol 1 2 3 4 [Ranking
1 1.9% 13.5% | 44.2% | 40.4% 4
2 21.2% | 44.2% 19.2% 15.4% 2
1.LDWS
3 11.5% | 23.1% | 28.8% | 36.5% 3
4(K.16) | 65.4% | 19.2% 7.7% 7.7% 1
5 11.5% | 88.5% 0.0% 0.0% 2
2.CCS
6(J.08) | 88.5% | 11.5% 0.0% 0.0% 1
3Adaptive | 7| 365% | 635% | 00% | 0.0% | 2
CCS | 80.09) | 65.4% | 34.6% | 0.0% | 0.0% | 1
11 5.8% 34.6% | 59.6% 0.0% 3
4.F
gmrd 12| 13.5% | 48.1% | 38.5% | 0.0% | 2
K.15 80.8% | 17.3% 1.9% 0.0% 1
5Side Rear | 13 | 11.5% | 88.5% | 0.0% | 0.0% | 2
CWS K.17 88.5% | 11.5% 0.0% 0.0% 1
- 14 30.8% | 42.3% | 26.9% 0.0% 2
6 dmmobilizer/ 5 "o s [ 173% | 615% | 0.0% | 3
Smartkey
16(L.19)| 48.1% | 40.4% | 11.5% 0.0% 1
7.Instrument 17 25.0% | 75.0% 0.0% 0.0% 2
Panel
Tllumination |18(A.15)| 75.0% | 25.0% 0.0% 0.0% 1
19 78.8% | 19.2% 1.9% 0.0% 1
8.Roof
o 21(D.17)| 17.3% | 63.5% | 19.2% 0.0% 2
Ventilation
20 3.8% 17.3% | 78.8% 0.0% 3
22 86.5% | 13.5% 0.0% 0.0% 1
9.Camera
23(K.20)| 13.5% | 86.5% 0.0% 0.0% 2
3.2.4 CtEHIIe| SEEAM
QoA A 1-59) olalA, A4, H A4 T
he BUA] U £ Hael £ Brhaa A
gl3}7] $]3}o], Table 6, Table 8, Table 102] ©]34d, <!
A4, HEAe Ztzbe] ®3}  FH(standard or

Z-SCOre), 2y, Z9, 3= T-oF'H Table 113} 2t} 713}
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Table 11. Z-scores of comprehension, perceptual quality,

appropriateness
[Arithmetic| Rank|Weighting| Rank
Referents | Symbol Z1 Z9 2,’3 Mean |-ing| Mean | -ing
1 |-025718]1.025912 [-1.20812[ -0.14646 | 2 [-0.19075| 4
2 [1.543095| -1.64623 |-0.5851 |-0.22941 | 3 |0.479591| 2
LLDWS
3 [0.315633) -0.75552 |-0.89661| -0.4455 | 4 |-0.14104| 3
(K.16) [1.788587| 1.025912 {0.847849| 1.220783 | 1 [1.447904| 1
5 |-0.74817| -0.75552 |-0.89661| -0.8001 | 2 |-0.77933 | 2
2.0C8
6(1.08) |-0.42084 | -0.53284 |1.595474/0.213931 | 1 |-0.03998 | 1
3.Adap- 7 |-0.74817| -0.75552 |0.08668|-0.53012 | 2 |-0.61734 | 2
tive
ccs (1.09) |-0.58451| -0.53284 [0.847849(-0.08983 | 1 | -0.2877 | 1
11| -0.83 [0.803233 |-1.08351|-037009 | 3 |-0.55405| 3
4 Forward
g'\;’gr 12 0.233802|0.580555 [-0.83431[-0.00665 | 2 |0.089531| 2
K.15 0247539 1.346266(0.796902 | 1 | 0.68703 | 1
SSide Rear| 13| 083 |-142355 |:0.89661(-1.05005 | 2 |-0.96203 | 2
Cws K.17 |0.38545 1.595474{0.990462 | 1 |0.869459| 1
14 [0.397464| 1.24859 |0.27359/0.457489 | 2 |0.433479| 2
6 Immobilizer) 5\ o1 63 | 1471269 |-0.5851 [0.018725| 3 |-032076| 3
/Smart key
16(L.19)[1.379433| 1.24859 0.287131/0.971718| 1 |1.134804| 1
Tlnstrument | 17 [-0.33901| -1.42355 |-0.46049| -0.74102 | 2 [-0.58022 | 2
Panel
Ilumination | 18(A.15)|-0.01169[ -0.31016 [1.15936 | 0.27917 | 1 [0.162826| 1
19 [2.279572| 1025912 [1.283964[ 1.529816 | 1 |1.829718| 1
SRoof 1) 1y 17)[1.297602| 1.025912 | -0.7007 [0.537938 | 2 [0.841803| 2
Ventilation
20 [-0.74817| -0.08748 |-1.14582(-0.66049 | 3 [-0.69556| 3
22 [0.151971]0.580555 [1.533172(0.755233 | 1 [0.513928| 1
9.Camera
23(K.20)|-0.58451 | 0.357876 |-0.83431|-0.35364 | 2 |-044599 | 2
Table 11914 37HA] UsH7ldE59] AaaAE
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Table 12. Symbols in the referents as good symbols by
the integrated evaluation

Referents Good symbols
1 1
1 ]
LDWS ! 5
&4 4xae)
o
Ccs S)
6(1.08)

-y

Adaptive CCS

8(J.09)
Forwarding *
cws i‘.l ® 1
Rear side [3
ye
Cws Flir
Immobilizer =
Smart key easf) 16(L.19)

Instrument Panel
Ilumination

4
%
J A1518)

<>
]

Roof Ventilation

(19)

Camera
22
of AFelNE HdgH ek TR A, o}
b EFS AS A AEgite] At A

fz

5 29k, A7t F4l gl AaAdelg A
A|2~E(LDWS), A&FPA| 28(CCS), FEHA|
(CWS) 5o T g 9] 2= 7]E9] 1S09] #E
S Agsh= o] vt o o AFE, gt
ISO %52 D.17, K20 B} =4k 583 A DA AL
43} d= Table 129] 53 19, 227} th5% 719
FEolA A=A HIFE A wEbA #- IS0
H3591 D173 K202 2HA19) A7 2 o] 2
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Fig. 6. The symbol 23(K.20) having highly confused with

battery
upx]eko 2 Table 13- ISOOA &S AASHAL
A G 1Y FEE0th 97)A, BF 25(HeFEA

BA g E A9E e A] 53 Table 6, Table 89
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Table 13. The other Symbols evaluated
Referents Symbols

Intelligent Safety — A ? .

System / @\ 4) ({Z }) ©5)

Automatic Engine @

start and stop OFF (26

Onboard computer D BC @7

Trip

computer/Hybrid A’ 8)

information
4. A&

o] AellM= ofallA, A, A o et
2 EUYE TPHE ABAE $5 AR U
F7PEE A ST 3 o] 5 A gste] E Fo
Sh= 2y 7] ofe] 7HA] FE= ARSaL Sl Ak
O|H A HA 2 E(LDWS), H&THA28)(CCS), =7
HAJZENCWS) 52 F3HANEA S THOR 2871
= 337 ]'O}M

ool AE Lorhd vheat wrh

L FAR g e REE A ANSE 54 BALS) %
fapoll A HEEA9d A Ko} ISO K.16(Lane
departure warning system,), J.08(Cruise control),
J.09(Adaptive K.15(Forward

collision warning system), K.17(Obstacle warning
olalld, AAA, Aol

cruise control),

system, side rear) %5©]
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. 21 9] I1SO A.15(Instrument panel illumination), L.19
(Smart card/smart key)E o B35 7 PJriEdn)
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& Hrh o %7]'5 HEQkTH

. ISO K.20(Camera) Btd|2] <}

Bol A< dasirt

& ok 2| (Intelligent Safety System), A<l

._L

%O

g

RN

T =2

71 o=

] (Automatic Engine start and stop),
EY AFE/
slolB2]= A (Trip computer/Hybrid informa-
tion) 5] Hlw A A2 75 FEE g <l
2733} olafde] stol F5o] Aol Bast
o7l 1ISO ¥ H359] 7o) dasit)

13+E1(Onboard computer),
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