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Machine Learning based Optimal Location Modeling for
Children's Smart Pedestrian Crosswalk: A Case Study of Changwon-si
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ABSTRACT: Road traffic accidents (RTAs) are the leading cause of accidental death among children. RTA reduction is becoming an
increasingly important social issue among children. Municipalities aim to resolve this issue by introducing "Smart Pedestrian Crosswalks"
that help prevent traffic accidents near children's facilities. Nonetheless such facilities tend to be installed in relatively limited number of
areas, such as the school zone. In order for budget allocation to be efficient and policy effects maximized, optimal location selection based
on machine learning is needed. In this paper, we employ machine learning models to select the optimal locations for smart pedestrian
crosswalks to reduce the RTAs of children. This study develops an optimal location index using variable importance measures. By using
k-means clustering method, the authors classified the crosswalks into three types after the optimal location selection. This study has
broadened the scope of research in relation to smart crosswalks and traffic safety. Also, the study serves as a unique contribution by
integrating policy design decisions based on public and open data.

KEYWORDS: Smart Pedestrian Crosswalk, Optimal Location, Big Data, Machine Learning, Geographic Information System(GIS)
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Table 1. Data type and source

Data

Type

Source

Traffic light location

Point

Changwon big data portal

Traffic accident information

Polygon/Point

The road traffic authority

Population Polygon Korean statistical Information service
Elementary school location Point Changwon big data portal
Kindergarten location Point Changwon big data portal
Private institute location Point Public data portal
Bus stop location Point Changwon big data portal
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Table 2. Descriptive statistics for child traffic accidents

District | Masan happo | Masanhoewon | Seongsan | Uichang Jinhae

Count 32 8 6.4 15 15
Mean 5.3 17.8 b.4 10.7 13.9
Std 6.6 13.6 6.4 9.5 10.6
Min 0 1 1 1 1
25% 1 1.4 1 25 5.5
50% 2 14 35 6 13
75% 6.5 22.8 10.3 16.5 195
Max 23 39 21 20 33

Table 3. Descriptive statistics
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merge Select optimal smart
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Figure 2. Scope and method of research
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Kindergarten 90 | 3.7 | 28 0 2 3 5 13
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Bus Stop 90 | 46.0 | 333 | 40 | 263 | 35 56 | 205
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Table 4. Cluster characteristics and suggested features

Avg Score Cluster 1 Cluster 2 Cluster 3
per Cluster
Total popul 0.403 0.893 0.904
Teen popul 0.472 0.879 0.907
Bus stop 0.122 0.129 0.071
Dead 0.395 0.303 0.22
Elementary 0.307 0.344 0.207
Kinder 0.045 0.008 0.065
Academy 0.046 0.008 0.065
Classified Clusters
Cluster (1) Heavy traffic (2) School zone h[3] Academy&
ousing complex
Descrioti Driver-centric Daytime smart Day&night smart
escription
smart crosswalk crosswalk crosswalk
ccTv cctv LED floor strip light
Suggested | LED floorstoplight | LED floor stop light Pse;‘ftslfgﬁn
crosswalk Pedestrian . .
features spotlight Voice guidance Logo light
Puffin crossing Puffin crossing Puffin crossing
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