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Abstract

This study aimed to investigate the impact of pavement design changes on user perceptions, with the objective of enhancing
safety in urban streetscape. A total of 72 participants were recruited, and the study focused on alleyways in areas with a high
risk of crime. Employing the Semantic Differential (SD) methodology, an assessment was conducted to gauge participants’
perceptions of three different pavement types (A-type, B-type, C-type) as well as the existing pavement. The results
indicated that the C-type pavement, characterized by vibrant and harmonious color palettes and patterns, elicited the highest
levels of perceived safety, comfort, and openness among users. This signifies that physical environmental improvements
through color design can mitigate the feelings of insecurity and foster emotional stability. Therefore it is recommended to
implement various color schemes and pattern designs to road surface for enhancing user safety in high-risk urban areas.
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Fig.1. Road pattern design filtering process.
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Fig. 2. Comparison of perception for current pavement and three designed pavement types.
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Fig. 3. Age-Based Comparison of Perceived Safety Perception for Current Pavement and Three Designed Pavement Types.
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Table 1. Correlation Analysis of Perceived Openness and Perceived Safety in the SD Perception Survey
Open Safe
Pearson Correlation Coefficient 1 719”7
Open P value .000
N 288 288
Pearson Correlation Coefficient 7197
Safe P value .000
N 288 288
Table 2. Comparison of Perception for Current Pavement and Three Designed Pavement Types by Age Group
Score of SD Control Mono-Color Mono-Color+Pattern ~ Multi-color+Pattern P value
Safe - 1.14(0.19) 0.32(0.18) 1.05(0.17) 1.41(0.19) <0.01
ok Pleasant  -054017) 0.65(0.20) 0.92(0.21) 1.08(0.24) €0.01
Open - 0.68(0.24) 0.46(0.21) 1.11(0.20) 1.62(0.19) <0.01
Safe -0.70(0.32) 0.40(0.28) 0.45(0.36) 1.05(0.32) <0.01
3012%205 Pleasant - 0.75(0.29) 0.40(0.28) 0.45(0.36) 0.90(0.33) 0.01
Open - 1.05(0.37) 0.75(- 0.28) 1.50(0.25) 1.65(0.28) <0.01
Safe -0.27(0.21) 0.27(0.21) 0.73(0.36) 0.60(0.38) n.s
50 ?cgsver Pleasant - 0.07025) 0.33(0.32) 0.73(0.27) 0.73(0.30) ns
Open -0.27(0.28) 0.60(0.21) 1.20(0.22) 1.40(0.34) <0.01
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Fig. 4. Comparison of perception levels for current pavement and three designed pavement types based on unease
between two different groups: group I, who think road surface design contributes to alleviating unease; group 11,
who think road surface design does not contributes to alleviating unease.
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