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A Study on Luminance Contrast Criteria for
Tactile Walking Surface Indicators
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Abstract

Purpose: There are the number of color tactile walking surface indicators installed in Korea, because

of indefinite regulation in blind and vision-impaired persons' tactile walking surface indicators. In

case of yellow tactile walking surface indicators, it shows a deviation severe color. In this study, the

researchers suggested color and brightness reference for helping blind and vision-impaired persons'

walking through analyzing the color references of tactile walking surface indicators and the color

luminance between tactile walking surface indicators and sidewalk currently used. Method:

Reasonable luminance contrast criteria is suggested by examining ways of improving the recognition

and recognition of objects according to color contrast visually impaired through literature review

and analyzing standards of tactile walking surface indicators and the Europe, Japan and Australia

of color and luminance contrast criteria. And by examining the color of the tactile walking surface

indicators reported in Korea currently used to derive the problem presented by the luminance

contrast in the reference and comparison. Finally, the visually impaired tactile walking surface

indicators is set for color selection criteria for the recognition rate improves. Results: In order to

improve the recognition rate to be tactile walking surface indicators of the contrast of the visually

impaired and the environment than the color of the tactile walking surface indicators itself to secure

always a certain level or more of brightness contrast values in the set of the color of the tactile

walking surface indicators so important. Implication: In order to set the blind tactile walking surface

indicators color recognition based on the verification of the real pedestrian based on the results

presented in this paper it is required. It is to be understood as an element of the barrier free

configuration for securing the walking pedestrian safety.

Keywords

Tactile Walking Surface Indicators, Blind and Vision-Impaired persons, ransportation

Poor, Luminance Contrast, Luminous Reflectance

FH o

1. Introduction

1.1 Background and Purpose
AR HAEE2 AlZAEoHel0] 2lIY S Aol
0

—
L RMEY, YEHY, SHA LA 3247 HEHO

o o L 1

* Member, Research Professor, Dr.-Ing., Konkuk University
(Primary author: dhshin1215@hotmail.com)

*+x Member, Professor, Ph.D., Dept. of Interior Design,
National University of Welfare (Corresponding
kjpark@knuw.ac.kr)

*+x Member, Research Professor, Ph.D., Konkuk University

Korea
author:

HAEE, AMAE0HQ, WS, 2| =0iH|, AlZEANE

FROXIX 2ot A Ele AlEELE E0FL 20f H=t
oF HARAX|QL HekS AHUSII| fIBHM ERISHs HOlAEO]
CHEt= Al A0 EH| ST ME, 2014)

SESH AlZEONY HAEE2 HYY ol MAIH, T
o EE AOFEE S Ciet AlAEoelel 2ds 2
SiA= Zash HOJA|HO|Lh. HASX| R0 SEE A0l
212 of 25T HO|H, O|F TYI =Y 3iFSt= 1 25 Al
ZYoielE Meleh A[ZHFofel2 83.8%0f O|2& A2z =
AE|ACHTable 1), (et=30H2l 1 &S T 2013). MW =Y
0|2/9] A|ZtHOHRI(FANS HAISF 0t FHBF | MYXH(F

=2]223 1% 20164 32

7



E=XPO| et QM| M0, "ASEL| M2 AlZEol

Ateh Mas SRS, 7|E BEEE80 My2 U 10
M=

CHEXMQl 127bK] Myt MEAQ] [F

olo| Hulof Oj2 Fa3t A3 oA HChY i SHoIA St
0|2{3t O|/R 2 =X|FAISO 23599), SL-AQA 59| 7 Of gl= E& CIXIQl Z7HO|EEIRIMEEE Al 2013)0A H|
¥R 12D YRAHUME AIZofRl HRHES My AlSD s BEREMO| 4y JIFOR 2o
It G20 =9 ROl OpZXIQte| &| = OiH|Zfat SHUAS ORI 2 WX AFE LD s B FWXEE9| 9k
AXESD QCE 2L L2|LF2ke| KS F 45610|A= 7|2 A OiHIZHE 71E 28, QA E 42 flet AlZEoie BXEE
S Moz XKD 0|QO| AHAL| CHBHA= K| THAFK} Mol ME7|1ES SHETIC
Zto| Holof| |8 AN E 3t1 YS 88 MAF J|=0f 3| 2 A7e Aol 2dlstdo thS 7tset g2(&Ho|n A
H| Sof Cf3h Y3k Fae gl MHo|ch X Al goel HAEFa 22| My 2l JIES
A ZHEOH QI MAME 2 AAOf CHSH EFSs FHOZ QY MAISHAR} SHH, =0 T2 of2 ol [Figure 1]t ZCf
MENOR AR} QI4fel7| of2f2 o2 x| Mol X
ANEF0| 2R Els 27t Hon, M HAEF 82l & Background Improvement of Luminance Contrast
S0||E AlSH AAto| HKIE HO|D QUCH /Purpose for Tactile Walking Surface Indicators
2 gF0ME IW-2 AlZEels HAEES M4 7| it Definitions of Color Space, Luminance, Contrast
F2 HD-BEMSID, SIX AFR DD Q= MAIEE20 B A Study Luminance Contrast Pr:)r;crlspolis for Visually Impaired
ol 3l ZAS SO AlAToHelel Elo dEHO =
2 E 4 At MY U 3I=0| JIFS HABIDA gt Korea B2 EU. Japan, etc
Comese || |50 20 D sz
[Table 1] The Present of Visually Impaired Persons
bor . Calculation of Luminance Contrast between TWSIs
Grade Explanation nurcr:f rate Analysis and Surrounding Surfacgs / Color Range
People (%) Determination
Visual Acuity of low vision eye < 0.02 33135) 131 Conclusion Suggestions for Luminance Contrast Criteria
2 | Visual Acuity of low vision eye < 0.04 7,742 31 of Tactile Walking Surface Indicators
3 ; x::\jjln: c:r:tgyleoiflol\),\:m]/tlfiloer;eiyes 55°0'08 127501 >0 [Figure 1] Study Flowchart
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Pedestrians
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[Figure 2] Orientation of Person with Normal Vision
(triangles) and Visually Impaired Person (circles)
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2.2 Luminance Contrast
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o 1 The Value of Luminance on Object Surface (cd/m?)
Ls : The Value of Luminance on a Background Surface (cd/m?)
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[Table 2] Recommendation of Luminance Contrast

> 07 Contrast in Color Design

> 038 Contrast in Black and White Design

¢ Operating Element of Assist and Emergency Call Device

e Marking of Obstruction and Barrier

¢ Information from Characters, Symbols, Signs and Information-
Board

> 04 Reflectance of Object Surface, min. 0.5

¢ Operating Element (Handles, Push-Button etc.)
e Control and Orientation Systems without Character and
Symbol (TWSIs, Marking of Stair-Edge)

2.3 Color Spaces for Luminance Contrast Criteria
Establishment
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3. Comparative Analysis

3.1 International Standard (ISO 23599)
THAZMM= BRAEZE2 MyS ISO 3864-101M Fo|
Sl= Safety YellowE 7|2MMOZ ™SI QUCt Safety
Yellow= g2, SF0|A= Golden Yellow 2t1% StH H
V/C - 5Y 8/12, sRGB - 238, 210, 2 9| ¢+ 7tZICt. A1, F
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420 e 2| =Cid| 7|FE2 [Table 311t ZCt
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x 100 (%) (ii)

Michelson Contrast Formula
Cwm : The Luminance Contrast Value (%)
L1 : The Value of Luminance on a lighter Surface (cd/m?)

L, : The Value of Luminance on a darker Surface (cd/m?

S|=CHH] A Lo =S AH8Sts 8% B 25
Ol= HEZEHYBS 8493, 2008)nt H|YHZHFH(AS/NZS
1428. 4.1, 2009)0] AFRE|T1 QICh =2 H|EEZEH0| A
grn o, AEXe| ==0| 1,500 mm

45° A[ZIe 2 HigtE FAEE0 B 5o 98 F5HS
E& ota ot 50| £7tst 4%, MMM XSSt
A|ZEEAFE (Luminous Reflectance)ZtS 3| E=3F CiAl CHE
O 2|=riH|grE MY 5= UACHISO 23599, 2012).
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[Table 3] Minimum Value of Contrast (ISO 23599)

Minimum sl Minimum
for
Contrast . for
Discrete
Value . Hazards
Units
Michelson

L— L

ELj-ﬁ-Li; 100 (%) 30 40 50
Weber

L~ L
( lLZ 2) oo ) 46 57 67
LRV1=40 18 23 27
LHVLRVLRV LRV:=50| 23 29 33

LV 2
LRV;=60 28 34 40
Sapolinski Y1=40 27 35 43
125 « (Y- Y,) %) Y1=50 28 37 45
Vit Y,t+25

Y1=60 30 39 48

) ISO 23599, 2012

LRV is Light Reflectance Value, L is the measured luminance
of a surface and Y is the Luminance reflectance. Where L
appears in a formula, Y can be used instead. The required
minimum contrast for the Sapolinski formula depends on the
reflectance of the lighter surface, Yi.

3.2 Korea (KS F 4561)

HAEES MYo| tiohMe Ms HEH22 st Rl
Lt 2AHof Cheh Fe=toh M2 GICh o 1 §rof My
2 YR AISARe] golof el AHgStEt A5 R0 /2
o, §Hez G/t 5 Us 7IE2 AR UX| Lt

Ol2ts B2 AIZfZ0H2lE HolAld 2R Ofw d(et=Al
ZYOH QI HISTME, 2014)0| M= HAHE T2l M2 &M
O ota HIETHO| Mo BMAEY FR0=s M E=
ZMoZ o 4= ULt PA[SE QoL Ofof B E Yetoh
MYE0ILE MyEEe 2AH= MAISER AKX BELE

S FoHgls 2= CIARQ ZH0|=2tl(MES 52 Al 2013)
AME B #EME X|Zotl 2=t HHQIH MOl &
EXE 20 Ol RAIE AS AYSt A2, HR=E2| M
i A= S5 ABEIX| B ALY

3.3 Japan (JIS T 9251)
HAHZEO| AL IH7|ED SUSH Safety Yellow 7|

EMyoR RFSD AUk 2Lt HEchHol e Heks
N

J|ZEe MAIBHA 2 UCH FISChH|Of CHEH AfeHe 2t K|z}
xlo| X|&of wat M2 Ct2A| FEsof o), gHoz 3|

=
EH[ 20 - 25 O]ge = 78510 QUL ok L& X[AH|Q| 8
20|= ISO 23599 7|&& AMZE X238t UCL

3.4 Germany (DIN 32984)

HAEE2 My2 EE5| 85t UX| @Fon, 2| =Cf
IO HE 7|E4t2 MAIStD ot gEtdo=z
M, £ IR0 AHEES F2 A
A2 1SO 235992t =5HA Michelson Contrast formula0|
ap Aldketct et A 7| Farel AHojF2 MEeS A8
SHA| @1 0.0 ~ 1.0 AtO|2] ZtE AFESHH, HAE 8N B
oo 2|=CjiH|= 04 O|¢22 g5t ULt ol O[et=
Heo2 HMXEE XPAH|Q| HRAFE(Light Reflectance Value)O|
50% O|&0| &= HMZFS AFESt=E #7gstn ALk

3.5 Australia and New Zealand (AS/NZS 1428.4.1)
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T 05X (V1Y) (i)

Y1 : Luminous Reflectance Values of darker Surface

Y, : Luminous Reflectance Values of lighter Surface

[Table 4] Minimum Luminance Contrast Value (AS/NZS

14284.1)

Luminance Contrast Minimum

Value U @ Value

Integrated Units 0.30

(=1 Elements of Uniform Discrete
=5 < (Y, + Y,) Units 045
Composite Discrete Units 0.60
) AS/NZS 14284.1, 2012

sxo FRMEC| AIZFOY HAEE FHOME S
MAS XIYOHR| QD YOLE, MANEE MR E0| MY
ot 2 Mo e FH HIEIHS| 2| =gt YIS MAISE U

=
)

Ct. T2 AI2EE MAEES MAME Ivory, Yellow, Light
2 Chessid, ol
MATEO| 25 EAISH
1 ek EDh Z FHAEESl Mo s AS/NZS
1580.601.2 9 A ZEEAFE (Luminous Reflectance)gt e
JZEOZ o F¥ HEOUAOl FEHYIE HASD Ut
(Table 5).

|0

Grey, Terracotta, Medium Grey, Black &
St MAE2Eo| A2 AS 27009 BFEA

1o

1=
| &

[Table 5] Limiting Luminous Reflectance Values of TWSIs
and the Surround

Dry Wet .
Luminance Luminance e
Color of TWSIs Value of
Value of Value of Surround
TWSIs TWSIs
Ivory 63.73 60.99 <427, > 828
Warning Yellow 4471 41.11 < 288, > 581
Colorado Grey 41.62 39.65 < 278 2 541
Terracotta 15.40 12.94 <91, = 200
Medium Grey 12.74 11.87 < 83, 2 166
Black 2.67 2.25 <16, > 35

) http://www.guardiantactile.com/pdf/CSIRO_Luminance_Scales.pdf
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3.6 Comparing Standards

AlAZolel dA=5e My 8l 2[=7(Ee IH7IE A
=2|7|=2 Ct3 [Table 6]t ZCt. HASE2| MyE 85t
= 820= alLtel 7|Ea= 2l H V/C CE Yxy S29
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[Table 6] Comparing of Visual Contrast - Minimum Value of

Contrast
Standard C?\:;Lifggn M{z‘m:m etc.
ISO 23599 Michelson 30 to 50 % -
KS F 4561 - - -
JIS T 9251 Michelson 30 to 50 % -
DIN 32984 Michelson 40 % LRV > 50 %
AS/NZS 1428.4.1| CIE Contrast | 30 to 60 % -

4. Luminance Contrast Testing of TWSIs
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MS THRsto] HAEE MAHs0) IR MYHSHSIS
Mstoict.

So|Ltet BYROIN F2 A8 Y'Y BAt2EL 3
A F IR MgoR BRE & o, 018 [BBLIXIY 4
MEE 710[E10] EEMY =AT(I0Y 8/10)9 = 2HFY
(7.5YR 7/14)0| S{HTICt. O|= Safety Yellow(5Y 8/12)Q} X}O|
g 200, FYUN F2 ABoHE MAHEZEO| M4} HD

5tMH CHE [Table 7]1F 2 |7D|-|I:|_ !
U EE =5 YHOM iRl EEESES At Z
o+ 127k CHEHQ Myo = :rL—'?'-_% = A2, O|E [8&
X

CIXtQl AXjEZE 7t0|E]9to| MAH|W E38 Munsell A4
|
|

20| Xt0|= L}EPLHC

=

A
(i)

4

HAL AlZEtMES 2800 A= S 2 =0HIE A
SERUCE F|=CHH] A|4AH0|= ISO 235999| Michelson 34l
ALE5HRU L.

MRS 0| Mao0| LEAIFY FRolE BEEES| 7Y
ARO[ E|T|F Q1 30% O|&te| 2| =CifH|E LtEHL D U2
S, A, WA M ATFR| MAT0| QXIS ZDE 9
S| OiH] 50% 0|2l 7|&S CHEStL ot Eot HAHES
O MAO| LFHY AR0|= HEE52| 671 MA0| XA
71&Ql 30% O, 2|10 S, Al 271X| AATH0| =X
g d0E 2ot 2|=OiH| 50% 0|42l 7|&S BHESt ULt
(Table 8)
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[Table 7] Luminous Reflectance Comparison of TWSIs

Color Munsell Luminous
(HV/C) Reflectance
2 d= 10y 8/10 57.69
2 -
2t F3 7.5 7/14 41.62
Safety Yellow 5Y 8/12 59.10
=9| White N9.5 87.75
Medium Grey N4.25 13.37
b, AlZtEtofel FxEZ0 eAME JHME RIshM =
Hoof Myof mat 27 FI=OiH|ZE RAY = Js OHE
Mol HAEEE A8, BREE0| dX|E = &9
HEMZ Mot 40| Zasirh E5t QAAES| JiME
SIM= B Eof MAHZEZEo| AKX o8t H|MECHS A2
A2 S 7|1ECE oF 43 CiH|20E H|wdh= 20| HiE

x1gjct.

[Table 8] Luminance Contrast between Paver Blocks and

TWSIs
— . comparin comparin
ssgau| THEE o] T | T
B SRR (%)|=2FE (%)
| A 3| A 19.27 49.92 36.71
QXM | Hre =g | 4156 16.25 0.07
HhAY =AY 19.22 50.02 36.82
Olo| 2| A |8re Z|gHM|  67.72 8.00 23.87
x| Al IESPY 19.22 50.02 36.82
B | e M| 4198 15.76 043
=M 2% 0.43 98.52 97.95
Y AH sHY 87.75 20.67 35.66
SEM |2 HzM|l 2923 3274 17.49
Al (e FzM| 2910 32,94 17.70
ERY EH 2 Al 76.60 14.08 29.59
=AY | ElSE X2 | 11.83 65.97 55.73

HeEMOME SLSHA LIEL

Li3 QlCHTable 9). [’é*OHE.”E 2E CIRRel Fjo|=2tel(M g
AL 2013)00 M FEEED S 2074K] Mato] BE B A
7 | ~

dA=Eare 2|EijH= 23
HH 27tK] M= I1|9|3FE ZtZ} 47HX|, 271R] MRt
o

[Table 9] Luminance Contrast between Paver Blocks (Design
Guideline for Barrier Free Street, Seoul) and TWSIs

q comparin comparin
sgh meay | Luminous | LTS | LTS
SR B)| 2T (%)
He A ] 50.68 6.47 9.82
H M 2 50.68 6.47 9.82
HE A 3 43.06 14.52 1.70
HEM 4 59.10 121 17.36
HE A5 43.06 14.52 1.70
He- M 6 36.20 22.89 6.96
Hr A7 36.20 22.89 6.96
H- M 8 43.06 14.52 1.70
H- M9 43.06 14.52 1.70
HE M 10 43.06 14.52 170
HoA 1 36.20 22.89 6.96
HEAM 12 43.06 14.52 170
HEA 13 43.06 14.52 1.70
HEAM 14 19.77 48.95 35.59
HEM 15 36.20 22.89 6.96
HEM 16 (E&OHX M) 15.58 57.47 45.52
HeAM 17 30.05 31.50 16.14
HEA 18 30.05 31.50 16.14
HEAM 19 (EOHM M) 12.00 65.56 55.24
HEAM 20 19.77 48.95 35.59
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o| 3167 BEEMU} F|ZCHHIZ AAHSIQICE O ADt Safety
YellowQ| 42 2127} AHAO| X|ALCHH|Z} 30% O|AS DHESH
Ao, 177742] MALO| (K|S HNE I3t = riH| 50%
OlAfo] 7|=S PHESID QUCH White AAFS| HS 4= 2497H AY
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[Table 11] Luminance Contrast between Paver Blocks and
TWSIs With High Luminous Reflectance

- comparing
[e]] o| Ao ll= I 1
1 ULk ESH Medium Grey MAMO| 20| & Safety Yellow R Wwiilieus | e \Il_vlljtr:”tl;%?
QF White MAMO|A AR E7H538H MAMTF ZSEE|= AAS = " |Reflectance| with White | oo "~
Zo5L0], & 232712| AM2t0| Z[ALHH[ZE 30% 0|2 THESH (Y =7600)
Renq, 150742] Mato| I™HX|SF ZnE 2ot 2| =CiH| 50% HEM 1 50.68 26.78 19.99
Ol&el 7|1&E &St UCHFigure 10). HEM 2 50.68 26.78 19.99
HE A3 43.06 34.16 27.67
[Table 10] Luminance Contrast between Paver Blocks and HEDAM 4 59.10 19.51 12.51
TWSIs (Standard Color Guideline for Public Design) HOM S 43.06 3416 2767
Color of TWSIs HEAM 6 36.20 41.59 35.47
3 A
izﬁztv)\/l White Mgcri;um HEM 7 36.20 41.59 35.47
i HEA 8 43.06 34.16 27.67
Number of Acceptable Color
H
(Luminance Contrast > 30%) 212 249 232 HE A9 43.06 34.16 27.67
Al
Acceptable Luminous < 651 22410 43.06 34.16 2167
Reflectance Value <2972 | £4242 | T . HEAM 11 36.20 41.59 35.47
. > 28.90 =
(Luminance Contrast > 30%)
HEAM 12 43.06 34.16 27.67
Number of Acceptable Color
(Luminance Contrast > 50%) 177 198 150 HEM 13 43.06 34.16 27.67
Acceptable Luminous < 1742 HEM 14 19.77 63.23 5871
(Luminance Contrast > 50%)
HEM 16 (HYQt™M)| 1558 69.84 65.98
He M 17 30.05 48.98 43.33
Ol&to| 2| =CiH| A4t Atz A} BAEE MY2 B HEM 18 30.05 48.98 4333
MBSO BES FSCHHIZS HEOD UK RE ooy 1o maorna)| 1200 | 7594 S
7{0O EfL}D QICH Ol= &X| A T Ol SIAHH O]
2402 LIEILIT QICE Ol #T) AFSEID Qe B2 ol oo 20 o7 | 6323 —
HAEE MY0| T2 52 APEAIEE 7HXIX| Z3517|
20l LSt SI4O0|CE ED S AFBE|D s EES
Zo| MMO|L} AEA| EF HEAo| Myo| Ystyoz & 5. Conclusion
2 AZHAIE S TRl MAoE TMEOf YUt HE 2 Ol A2Eofolo] MATHHI0) W2 AFEO| QI Tp
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