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A Study on Establishment of Design
Criteria for Development of New TWSIs
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Purpose: Since the end of the 1990s the question of detecting blind and vision-impaired persons'

tactile walking surface indicators have been rasied, the study of detecting tactile walking surface

indicators has been started in Japan, German, and Sweden. Through the study, Japan, German,

Sweden, and international's standard was revised. The Korean standard of tactile walking surface

indicators was revised in 2013, the remarkable point was missed. Therefore, this study suggested

deriving a range of types and dimensions of tactile walking surface indicators reasonable, and

presenting the design principles for the development of new tactile walking surface indicators

though domestic and international literature review. Method: This study was proceeded by

comparison analysis of results from various tactile walking surface indicators' literature review from

Japan, German, and Sweden, the most suitable range of types and dimensions was abstracted. Then,

the range of types and dimensions was compared to the international standards and international

reference standard, the ground rules were confirmed to apply new tactile walking surface indicators

design. Results: Rationally, the wide and diameter of projecting line and projecting point should be

downsized in order to improve detecting blind and vision-impaired persons' tactile walking surface

indicators. And with same purpose, the ratio of the wide and diameter of projecting line and

projecting point should be decided. The design of the tactile walking surface indicators in addition

to the size and spacing of the protrusions should be to reflect the common elements that have

been suggested a number of standard criteria. Implication: In this study, the design principles was

derived through test results and theoretical studies, and new tactile walking surface indicators

would need to be validated in local user.

Keywords Tactile Walking Surface Indicators, Design Criteria,
Blind and Vision-Impaired persons, Transportation Poor, ISO 23599
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1. Introduction

1.1 Background and Purpose
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[Table 1] TWSIs Standards

. Year of
Nation Standard Amendment
International ISO 23599 2012
Korea KS F 4561 2013
Germany DIN 32984 2011
Swiss SN 640 852 2005
Aus;rea&:;:,nglew AS/NZS 14284.1 2009
Japan JIS T 9251 2001 / 2014

1.2 Methods of Research
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[Figure 1] Study Flowchart

2. Related Researches Analysis

2.1 Japan
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[Figure 2] Pattern and Arrangement of Experimental
TWSIs (Guiding Patterns)
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[Figure 3] Pattern and Arrangement of Experimental
TWSIs (Attention Patterns)
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[Figure 4] Relative Difficulty (Guiding Patterns)
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[Figure 5] Relative Difficulty (Attention Patterns)
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[Figure 6] Detectability Measurement of TWSIs-Hight
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[Figure 7] Pattern and Arrangement of Experimental
TWSIs (Attention & Guiding Patterns)
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[Table 2] Detectability Measurement of Guiding Pattern

Shape . )
(Width/Interval) Measurement Width : Interval
E (8mm/20mm) 148 1:250
F (8mm/40mm) 1.59 1:5.00
G (8Bmm/60mm) 1.82 1:750
H (18mm/45mm) 241 1:250
I (12mm/30mm) 248 1:250
J (30mm/60mm) 248 1:200
K (30mm/60mm) 2.64 1:200
L (30mm/60mm) 2.76 1:200
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[Table 3] Detectability Measurement of Attention Pattern

. Shape Measurement Diameter :
(Diameter/Interval) Interval
A (25mm/57mm) 1.10 1:228
B (5mm/20mm) 1.82 -
C (35mm/58mm) 192 1:232
D (22mm/53mm) 3.10 1:240




2.3 Sweden
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[Figure 8] Images of the Test Route

[Table 4] Description of Test Routes

Guiding Pattern

Attention Pattern

R-Leustte Width / Interval / Diameter / Interval /
Hight (mm) Hight (mm)
1 Slnusmd?_:igg?tgrval 50/ 55 /88 /5
2 Smusmdﬂiég?tgwal 50/ 335/ 66.5 / 45
25 /85 /25 25 /85 /25
4 Sinusoidal : Interval 51/ . 30/70/5
Hight 5 (without champered edge)
5 Sinusoidal : Interval 51/ . 30/70/5
Hight 5 (with champered edge)
6 30/50/ 4 35/50/4
7 3 Rows of Small Small Cobblestone
Cobblestone
8 |Metal Drain & Cobblestone 54 /88 /7
9 40 /80 /5 Small Cobblestone
10 Oblong68a}tirn 25/ 23/65/5
11 20/ 50/ 6 No Attention Pattern
12 40 /80 /5 23 /65 /5
13 30 /100 / 3 No Attention Pattern
14 |5 Rows of Small Cobblestone No Attention Pattern
White Road Marking Line UK ribbed Paving
15 in Three Layers ( 30/100/3 ) was placed

(Hight: 10mm)

transversely

Z=) Trafikverket - Swedish Transport Administration, 2004
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[Figure 9] Assessment of Guiding Patterns (with the long

White Cane)
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[Figure 10] Assessment of Guiding Patterns (Walking on
the Guidance Surface)
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[Figure 11] Assessment of Attention Patterns

2.4 Synthesis of Related Researches
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[Figure 12] Surface of Minimal Detectability
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[Table 6] Diameter-Interval Rate of Attention Pattern
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Evaluation Japan, 1998| R (22mm/50mm/5mm) | 1 : 2.27
[Table 5] Width-Interval Rate of Guiding Pattern A (25mm/57mm/4.5mm)| 1 : 2.28
D. Bohringer, 2004 -
N Shape Width - B (5mm/20mm/1.5mm) | 1 : 4.00
(Width/Interval/Hight) Interval 4 (30mm/70mm/5mm) | 1 : 2.33
. Trafikverket - Swedish .
National Institute of B (86mm/26mm/5mm) | 1 : 3.31 Transport 5 (B0mm/70mm/5mm) | 1 : 2.33
Technology and C  (86mm/18mm/5mm) | 1 : 4.78 Administration, 2004 10 (23mm/65mm/5mm) | 1 : 2.83
Evaluation Japan, E  (75mm/26mm/5mm) | 1 : 2.88 12 (23mm/65mm/5mm) | 1 : 2.83
1998 F (75mm/18mm/Smm) | 1 : 4.17
E  (8mm/20mm/3.5mm) | 1 : 2.50
D. Bohringer, 2004 | F (8mm/40mm/3.5mm) | 1 : 5.00 3. Comparative Analysis
G (8mm/60mm/3.5mm) | 1 : 7.50
Trafikverket - 11 (20mm/somm/6mm) | 1 : 2.50 3.1 International Standard (ISO 23599)
Swedish Transport 2 HAE Zbet FNZIF A HILE ML He
ini i 13 (30mm/100mm/3mm) | 1 : 3.33
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[Table 7] Width & Diameter-Interval Rate of Guiding and
Attention Pattern (ISO 23599)

Bottom width of Spacin
flat-topped elongated pacing Width : Interval
[mm]
bars [mm]
27 57to78 |1:211to1:289
30 60 to 80 |1:200to1: 267
35 65 to 83 |1:186to1: 237
40 70to 85 |1:175to1: 213
Bottom diameter of Spacin
truncated domes or P 9 Diameter : Interval
[mm]
cones [mm]
22 42 to 61 |1:191to1l:277
25 45to 63 |1:180to1:252
28 48 to 65 | 1:171to1:232
30 50to 68 |[1:167 tol:227
35 55to 70 [1:157to1:200

3.2 Japan (JIS T 9251)
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[Table 8] Width & Diameter-Interval Rate of Guiding and
Attention Pattern (JIS T 9251)

Bottom width of Spacin
flat-topped elongated pacing Width : Interval
[mm]
bars [mm]
27 75 1:278
Bottom diameter of Spacin
truncated domes or P 9 Diameter : Interval
[mm]
cones [mm]
22 55to 60 | 1:250to1:273

3.3 Germany (DIN 32984)
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[Table 9] Width & Diameter-Interval Rate of Guiding and
Attention Pattern (DIN 32984)

Bottom width of Spacin
flat-topped elongated pacing Width : Interval
[mm]
bars [mm]
15 to 25 30 to 50 | 1:2.00 to 1: 3.33
Bottom diameter of Spacin
truncated domes or P 9 Diameter : Interval
[mm]
cones [mm]
30 to 40 50to 75 | 1:167 to1: 250

3.4 Korea (KS F 4561)
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[Table 10] Width & Diameter-Interval Rate of Guiding and
Attention Pattern (KS F 4561)

Bottom width of Spacin
flat-topped elongated pacing Width : Interval
[mm]
bars [mm]
35 75 1:214
Bottom diameter of Spacin
truncated domes or P 9 Diameter : Interval
[mm]
cones [mm]
35 50 1:143

3.5 Synthesis of Comparative Analysis
Hln-2AMoh Z4X|d HAES Zutet ZH74 & o 7t
A HAEE 7IE2 =M, S=H0 242 H|

82 LIEHYH CHE [Table 11, [Table 12]9} Z'Ct

EXEREE

=2 223 15 20164 38 35



[Table 11] Width-Interval Rate of Guiding Pattern

[Table 13] General Principles of TWSIs

Reference or Standard Width : Interval

National Institute of Technology

and Evaluation Japan, 1998 1:288 ~1:478

D. Béhringer, 2004 1:250 ~1:750

Trafikverket - Swedish Transport

Administration, 2004 1:250~1:333

Synthesis of Tests 1:250 ~1:700
ISO 23599 1:175 ~1:277
JIS T 9251 1:278
DIN 32984 1:200 ~1:333
KS F 4561 1:214

[Table 12] Diameter-Interval Rate of Attention Pattern

Reference or Standard Diameter : Interval

National Institute of Technology

and Evaluation Japan, 1998 1o2l4~1:227

D. Bohringer, 2004 1:228

Trafikverket - Swedish Transport

Administration, 2004 1:233~1:28

Synthesis of Tests 1:214 ~1:4.00
ISO 23599 1:157 ~1:277
JIS T 9251 1:250 ~1:273
DIN 32984 1:167 ~1:250
KS F 4561 1:143

of e AX'ge| Z[2FGA g FAFRH 2t £= O[5te| gt2
LIEfd o =M, 7HH0] EResS 20F Ct

HAE Zntet ISO, ¢
2 LIEtLE d™EES g
ATECH= &2 15mm ~ 27mm, SEM9| Z-
2 1:250 ~ 277 2 L}EfLID QUC
E o Y=ol 208 B3 QAo EH 3
E£H™9 37| 22mm ~ 30 mm, &9 X|E-72tA9|
1:214 ~ 277 2 LEtLbD QlCh

ol FHYIE W A2 NEE Y2 =Y Sof 7IEMME
AlZEolel Ats =2l HEefof TisiM= Ch3(Table 13]2t 2

o oo
e 3ENQ A58 AFstn YUtk

o

ZEX a4 (€¥)
TRYS XA O - 52 0z Z2 HyE
0 25
P =&M9o| Z0| - 300mm x 300mm 2o &%
=S =T 270mm O At
SZM7to| M2ZH 2 - Hi5E2 2ol 10mm ~
30mm 7tA
Brd S8 AL Ao - 0jnega, 28 S ¢
HMEX
Hags oo
ztdEel MEEE A Aot - AHEXet &
INESEDSEe
SEM, SER9 458 E(X|8) A0l 10mm
+ 1mm (45° §X|)
ae |19 H2IZ W FL oF JIx s £
< | 3mm 0|38}
ZIE14E 300mm x 300mm O|L} MX| Atz
a2l Haots

4. Conclusion
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