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ABSTRACT

The Manual on Uniform Traffic Control Devices advises that, “Signs should be placed on the
right side of the roadway where they are easily recognized and understood by road users.”
Guidance is provided on the spacing and prioritization of signs, and in some conditions, additional
steps may be needed to ensure that signs are conspicuous. This study proposes a design
methodology using ergonomics concepts applied to traffic sign and street name signs. Initially, a
literature revision on cognitive ergonomics is performed. Several design methodologies are analyzed
and the aspects to be considered in traffic signs are selected.. In this study, problems of traffic
signs in Korea were identified through the comparative analysis of domestic and foreign traffic
signs and a prototype of ergonomic traffic sign was developed based on the analysis results. And
the driver’s views on the developed traffic sign were investigated. In addition, based on the results
of this study, this study is to provide the necessary foundation for improving traffic signs in order
to help the various age groups of drivers to reach their destinations without difficulties when they
drive.
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<Tab|e 'I > Sequence Of ICOn Comprehension DETERMINING THE NUMBER OF INFORMATION UNITS
an d U se 4 units Road Construction Ahead
at Jaspertown
Thals 4 : 8 units Road Construction on Interstate 5
Legibility Recognition Interpretation ot next 10 miles
Take Highway 99
HOW Well dO the 11 units Interstate 80 closed for construction
1 between Iowa City and Cedar Rapids
Can the driver see parts of this How well does the Lr"ﬁm g and Cedar Rapids
. symbol icon represent the and drive north on Highway 16
the icon?
relate to one IIlCSSﬁgB? 16 units Accident Ahead
Exit 215 closed to Dover
another? Traffic detoured to Exit 216
Follow Highway 46 to Chester
DOCS the Wlll 1 t bC and turn east onto Inglenook Road
. . construction of the |understood when
Is it leg1ble at R EFFECTS OF INFORMATION COMPLEXITY
. . symbol presented in the
various distances? R Length of Message
support accurate appropriate 3-4 units 6-8 units 10-12 units | 14-18 units
I'eCOgnition? context? Duration of Each Glance 1.08s 118s 1.20s 135s
. K . Number of Glances 38 6.9 0.6 155
Can it be seen Does it require -
. . . Memeory Recall 100% 97.5% 75.4% 52.4%
under both Is it easily special knowledge
nighttime confused with particular to a (Fig. 1) Determining the Number of Information
and daytime other symbols? culture, language, Units and Effects of Information
lighting conditions? or driver age? Complexity(Souce: NCHRP(2012))
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Zo] HkdE 7]EA o)t} 1927'd 9 Manual and Specification for the Manufacture, Display and Erection of U.S.
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(Table 2> Previous Studies for Traffic Sign Improvement (Source: Coalition for Transportation
Culture, 2001)

Organization Year Report Name and Main Contents

- Improvement study on road sign standard
+ Definition of criteria for expressway name selection
+ Improvement plan to enhance readability of expressway exit number
+ Improvement plan for road name abbreviation in English
+ Improvement plan for road signs to tourist attraction
+ Improvement plan for county road and private signs

Korea Institute of
Construction 1999
Technology

- Improvement Plans for expressway exit number
+ Theoretical review on exit number system
1999 + Current status and problems of road exit number and guidance system
+ Improvement of exit numbering system
+ Improvement of exit number guidance system

Korea Research Institute
for Human Settlements

- Improvement Plan for tourist attraction sign

Korea Transport 2000 + Current status of metropolitan area tourist facilities and attraction sign
Institute + Maintenance plan for metropolitan area tourist attraction sign

Specific implementation plan for metropolitan area tourist attraction sign

Korean Society of 1999 - Road safety facility policy forum
Transportation + Problems and improvement plan of traffic sign

- Traffic sign system project
+ Development of name for guidance
+ Development of connectivity securement plan
+ New sign development and usage criteria of existing sign
- Establishment of urban area route guidance system
+ build a database of all traffic sign through field inspection

Seoul City 1998

- Safe road project
- survey for expressway traffic sign
1999 - expressway traffic sign and safety facility inspection
. traffic sign monitoring
. traffic safety sign monitoring

Coalition for
Transportation Culture
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(Table 4) Survey results about the urgency of
(Table 3) Respondents by gender and age traffic sign improvement
Gender Total Frequency | Percent Ml (SR
Female Male Percent Percent
21-30 1 3 4 Strongly agree 11 20.4 20.8 20.8
31-40 2 9 11 Agree 24 44.4 453 66
Age 41-50 7 10 17 Disagree 18 333 34 100
51-60 3 15 18 Sub-total 53 98.1 100
60 and over 0 4 4 Missing 1 1.9
Total 13 41 54 Total 54 100

1) E2EX| M2

<Table 4> A9} o] A& SHA T vi§ Id0a 3
%A grka g A 33%, A8 1984 gy SHE /\P%} 7N
“«l AlFA el the Aol thatol A 64% o]/do] =2&A 7§40l /‘l%ﬁ}qi %‘é‘ﬂﬁit}. olH g SHAH}

v o S Z2EA0 Aol AET AR & 4 9tk
<Table 5>l A Webdutel o] @3 =z2wx] HAH o th 42 S84 § 39%7F 427 25%7F =
Aol ool AfAlel Basittal SHeINTh i S TR, SANEe] el 4 4% SHATL
Aol Bastta St en Bt gl theto= 9%7F iAol Basital SHaI o3 +7/2
He 1D o A7 A4 ol tE iAol ded AL & g Utk

<Table 6>l WEHd Hi} o] R0l § F E=2EA R0 SAE AL A A et AU
of thak A% $8/A F 72%7F BESHAl AASHA Fetal AR B
Yol it SHIAT. E20l8 T EEEAWY| SAE g AA SR 2
HE =W ATE] B2 FAAE0]l REEARS] SAE A AASHA Esta AU el

G
e Aoz zAEIT

Vol.16 No.2 (2017. 4) The Journal of The Korea Institute of Intelligent Transport Systems 87



£l

bt o1

=

r

kN
HU
53]
Rl
>
0x
ook

Fatol

(Table 6) Survey results about improvement

points of current traffic sign

(Table 5) Survey results about the urgency of
traffic sign improvement

Frequency | Percent Valid ] Cumulative Frequency | Percent Valid | Cumulative
Percent Percent Percent Percent
Strongly agree 11 204 20.8 20.8 Letter size 21 389 512 512
Font types 2 37 4.9 56.1
Agree # il % Number of letters | 11 | 204 | 268 829
Disagree 18 333 34 100 Letter color 2 37 49 87.8
Sub-total 53 08.1 100 Background color 5 9.3 122 100
Sub-total 41 759 100
Missing ! 19 Missing 13| 241
Total 54 100 Total 54 100

greAl AABHA Fstal AUzl Aol Aral SHE Ak a

HAZE 78 wWokalL, O w2 SAE UR BobA Tt 30%, EA%9
%, SAA ] Mg wEo 7} 2% E <Table 9>ollA19} 2] %%—8}9&1:}_
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(Table 8) Survey results about driver’s experience
which they passed by a traffic sign without
clearly understanding it when driving

(Table 7) Survey results about improvement
points of current traffic sign

Frequency | Percent Valid | Cumulative F P ¢ Valid | Cumulative
q Y Percent Percent Tequency ereen Percent Percent
Letter size 21 389 512 512 Yes 39 72 736 736
Font types 2 37 49 56.1
Number of letters 11 20.4 26.8 82.9 No 14 25.9 26.4 100
Letter color 37 49 87.8
Background color 93 122 100 Sub-total | 53 98.1 100
Sub-total 41 75.9 100 MiSSiIlg 1 19
Missing 13 24.1
Total 54 100 Total 54 100
2) E2EX| JMAlQH
B A E 712 AFolM 9] AARY, NCHRPQ012)9] z7ta8H2 T2 84 AR, 183l ol A9
AEZAEHRE Dt A Y S2FA T ik MRS APt or dA EE2EA 9} JfAk
B LAAEY HEES Stsug Sk £ ATNNE 2EA) 245, A4, T3 o3 5L 3
Hatol A Q7hEeE =2EA A9kL olzlel o] MBS <Fig 2>= B EEEA 0T ANFEL
g A E2HEA] AFS <Fig. 3>9F 2t
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(Fig. 2) Current Traffic Sign (Fig. 3> Improved Traffic Sign

<Fig. 2>9] EEFA NN E E2HH} YT 5 B2 ARE st o o|€A B2 FRE EF317]
et e SRV AFE A Ha o] 2 RISt JhEAde] AstEE EAVF Aok olF A 9
dtod A <Fig. 3>9] EZF A 7JA¢kll A= NCHRP(2012)9] Q17+838+2 =28 A AA A A A D vt
2ol ehjjEete] gt IS W3] 95t FES AAEly AV FUFe R HEAH S Fola
7t &t

E2xA JjAARb et AEEE vofsly] fstoiM dExAbE MBS <Table 10> UERd
Hhel o] =2 Moo th SHA F 22%7F AA R2EAE A8l 18%7F E2RA /fAHE
] & ARA T SAATE AHARNE A9 d3E 2 o =2

) st 24 42 3
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A= AT
(Table 9) Survey results about reasons that
drivers passed by a traffic sign without (Table 10> Survey results about traffic sign
clearly understanding it when driving design preference
Cumulative . .
Frequency | Percent |Valid Percent Valid | Cumulativ
Percent Frequency | Percent Percent | e Percent
Small letter size 17 31.5 425 42.5
Too many letters 16 29.6 40 82.5 Current 2 79 09 79
Due to fonts 1 19 25 85 ' ' '
Due to trl"‘fﬁc S5 9.3 12,5 975
color Improved 2 77.8 77.8 100
Due to letter color 1 19 25 100
Sub-total 40 74.1 100
Missing 14 259 Total 54 100 100
Total 54 100
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