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ABSTRACT  
 

Road signs give instructions or provide information for drivers to select route or 
destination. However, at the night of season/day with large daily temperature range such 
as winter, dew occurs on road signs and main place names on the road signs appear 
black, which can disperse the driver's field of vision to increase the possibility of traffic 
accidents. 

In this study, we performed a preliminary study for the preparation of measures and 
prevention of traffic accidents that can occur in the severe winter season/day with large 
daily temperature range. The misreading rate of dew occurrence road signs was 
investigated, and an ANOVA test was conducted to analyze the satisfaction degree of 
volunteers by the type of dew appeared on road signs. 

The analysis results of the misreading rates showed the average misreading rate for the 
road sign without dew was 2.8%, and that for the dew occurrence road sign was 21.7%. 
Also, the satisfaction degree by the type of dew occurrence was 7.12(Spot-Pattern), 
4.52(All-Pattern) and 4.14(Line-pattern). The differences in the satisfaction degree by the 
type of dew occurrence were statistically significant. 
 

1. INTRODUCTION 

 

Road signs give instructions or provide information for drivers to select route or 
destination. Although navigation systems are installed in many vehicles in recent years 
and acting as a secondary means of providing information, road signs serve as a primary 
role of providing information in the field for the original functionality of public infrastructure. 
 

The 'Regulation of Road Sign Installation' describes the installation and functions of road 
signs, specifying 'Letters, symbols and background should be reflected well to be clearly 
read at night’[1], and in particular, they also should provide the function of providing 
information regardless of season, time(day/night) and weather conditions. However, at the 
night of season/day with large daily temperature range such as winter, dew occurs on road 
signs and main place names on the road signs appear black, which can disperse the 
driver's field of vision to increase the possibility of traffic accidents. 
 

In this study, we performed a preliminary study for the preparation of measures and 
prevention of traffic accidents that can occur in the severe winter season/day with large 
daily temperature range. The misreading rate of dew occurrence road signs was 
investigated, and an ANOVA test was conducted to analyze the satisfaction degree of 
volunteers by the type of dew appeared on road signs, presenting the results of the 
analysis. 
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The analysis results of the satisfaction degree by the type of dew occurrence showed 
demonstrated the satisfaction degree on the type of spot-pattern was average 7.12 points 
and those on the types of all-pattern and line-pattern were 4.5 and 4.14 points, 
respectively. Also, as the results from the ANOVA test, the differences in the satisfaction 
degree by the type of dew occurrence were statistically demonstrated with a p-value of 
0.00. Further, the Post Hoc Analysis was conducted and the results were represented by 
each type of the group (spot, all and line). In the table 2 shown were the results from the 
ANOVA test and Post Hoc Analysis. 

 
Table 2. Result of ANOVA test  

S.S. D.F. M.S. F Sig. 

Between 431.47 2 215.74 77.34 0.00 

Within 677.87 243 2.79 - - 

Total 1109.34 245 - - - 
 

Table 3. Result of Post Hoc Analysis 

  N 
Tukey HSD Duncan 

Group 1 Group 2 Group 1 Group 2 

Line pattern 82 4.14 -  4.14 -  

All pattern 82 4.52 -  4.52 -  

Spot pattern 82  - 7.12 -  7.12 

P-value -  0.31 1.00 0.14 1.00 
 

From the results above, we can conclude the satisfaction degree of the volunteers is low, 
regardless of dew occurrence area, in the road signs with, especially the road signs of 
which dew occurred on major place names, which implies that dew occurrence road signs 
act as a negative impact on the visibility and satisfaction degree of drivers. 
 

4. CONCLUSIONS AND FURTHER STUDY 

Road signs give instructions or provide information for drivers to select route or 
destination. However, at the night of season/day with large daily temperature range such 
as winter, dew occurs on road signs and main place names on the road signs appear 
black, which can disperse the driver's field of vision to increase the possibility of traffic 
accidents. In this study, we performed a preliminary study for the preparation of measures 
and prevention of traffic accidents that can occur in the severe winter season/day with 
large daily temperature range. The misreading rate of dew occurrence road signs was 
investigated, and an ANOVA test was conducted to analyze the satisfaction degree of 
volunteers by the type of dew appeared on road signs. 

 
The analysis results of the misreading rates showed the average misreading rate for the 

road sign without dew was 2.8%, and that for the dew occurrence road sign was 21.7%. 
Also, the satisfaction degree by the type of dew occurrence was 7.12(Spot-Pattern), 
4.52(All-Pattern) and 4.14(Line-pattern). The differences in the satisfaction degree by the 
type of dew occurrence were statistically significant. From the results above, we conclude 
the satisfaction degree of the volunteers is low, regardless of dew occurrence area, in the 
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road signs of which dew occurred on major place names, which implies that dew 
occurrence road signs have a negative impact on drivers. 

 
For the ongoing development of the study, following further studies are needed. In this 

study, we analyzed the misreading rates of volunteers using the photos of dew occurrence 
road signs, not in actual driving conditions. Therefore, future research is needed for the 
comparison of the results of this study and the time taken to recognize road signs and to 
react by drivers under actual on-road driving conditions. Further, we considered only age 
and the brightness of photos as the conditions that affect in recognizing the contents of 
road signs. However, in future research, with further consideration of the conditions 
including personal characteristics, information and stimulus quality, the reading time and 
misreading rate are to be analyzed. The results obtained from this study are expected to 
be utilized in future studies which deal with the preventive measures for the problems 
occurred in the case of dew occurrence on road signs.   
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