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[Abstract]

Traffic accidents are not only a threat to human lives but also pose significant societal costs. Recently,
research has been conducted to address the issue of traffic accidents by predicting the risk using deep
learning technology and spatiotemporal information of roads. However, while traffic accidents are
influenced not only by the spatiotemporal information of roads but also by human factors, research on the
latter has been relatively less active. This paper analyzes driver groups and characteristics by applying
clustering techniques to a traffic accident dataset and proposes and applies a method to calculate the Risk
Level for each driver group and characteristic. In this process, the preprocessing technique suggested in this
paper demonstrates a higher Silhouette Score of 0.255 compared to the commonly used One-Hot
Embedding & Min-Max Scaling techniques, indicating its suitability as a preprocessing method.
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I. Introduction
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III. Dataset Construction &
Preprocessing
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IV. Experiments

1. Preprocessing based on Statistical Data
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2. Clustering Algorithm Performance Comparison
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Table 1. Hyper-parameter Search Space
Algorithm Search Space
_ n_cluster={2, 3, .., 20}, init="k-means++’,
K-Means++ __n_init=50, max_iter=600
min_samples={1000, 2000, ..., 10000},
DBSCAN epsilon={0.1, 0.2, ..., 0.5}
GaussMixture n_cor.npnients:{Z, 3, ... 20}, __n_init=50,
max_iter=600
n_cluster={2, 3, ..., 20},
BIRCH hreshold=(0.1, 0.2, .., 0.9}
MeanShift max_iter=600
OPTICS min_samples={1000, 2000, ..., 10000}

3. Risk Estimation Method
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4. Experiment Results
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Table 2. K-Means++ clustering algorithm
performance comparison
# of clusters Silhouette Score
One-hot Proposed

2 0.566 0.643
3 0.465 0.771
4 0.411 0.796
5 0.377 0.809
6 0.342 0.813
7 0.311 0.821
8 0.317 0.686
9 0.313 0.546
10 0.313 0.560




Driver Group Clustering Technique and Risk Estimation Method for Traffic Accident Prevention 57

Table 3. Performance comparison of clustering

algorithms
Algorithm clfstoefrs Silhouette Score
K-Means++ 7 0.820
DBSCAN 7 0.820
GaussMixture 6 0.813
BIRCH 8 0.822
MeanShift 8 0.822
OPTICS 3 0.766
Agglomerative 7 0.820

Table 4. Risk level

(F: Frequency,

S Severity,

Rank, S_Rank: Severity Rank, RL: Risk Level)

calculation results by cluster
F_Rank: Frequency

F S
Cluster F S Rank Rank RL
0 40,224 | 19659.72 8 4 7
1 24,023 | 27785.21 7 8 8
2 13,411 18396.10 6 3 4
3 2,829 17317.31 5 2 3
4 1,777 25161.40 4 6 5
5 1,480 26472.97 3 7 5
6 971 17257.45 2 1 1
7 198 22694.94 1 5 2
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V. Conclusions
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