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Behavior characteristics and safety risk analysis of highway vehicle clusters
based on DBSCAN algorithm
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Abstract: In this study, the complexity of vehicle behavior on the highway is analyzed, and it is pointed out that the behavior of
vehicles such as lane changing and braking will have a chain reaction in the group of vehicles, and the concept of the group of
vehicles on the highway is proposed considering the impact and risk transmission between vehicles. On the basis of the simulation
experiment, the concept of DBSCAN algorithm is used to define the expressway vehicle cluster, the neighborhood radius and the
number of objects of the defined index are determined, and the interactive process of the expressway vehicle cluster is analyzed in
detail. In addition, two processes of highway fleet dissipation and fleet reorganization are proposed, a fleet operation risk evaluation
index system is constructed from the perspective of brittle risk of operating fleet, a fuzzy comprehensive evaluation model of
highway fleet operation risk is established, and the fleet operation risk is quantified, which provides a new theoretical basis for the
characteristics of future fleet operation as well as the analysis of operation risk.
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Fig. 1  Schematic diagram of vehicle operation in the complex

environment of a motorway
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Fig. 3 Scatterplot of correlation coefficients of speeds of two vehicles with different spacing between lane changes
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Table 1 Correlation analysis table
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Fig. 4 Distribution of mean value of rear vehicle acceleration at
the onset of lane change for different vehicle change

spacings
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Fig. 5 Distribution of mean values of rear vehicle pedal travel at
the onset of lane change for different vehicle change
spacings

2.2 NRH MinPts BIIEE

DBSCAN Bk 0 F 42 [a) 808l , ol LAk

REXTREL (MinPis) H 4,

LR B MinPts EH 3, K 6(a) B T44H M |

M2 M3 A BCARE, AER] 6(b) H, 4 M2 M3

M5 KbF M F4SRIR Eps N, 5 M M2 M3 M5 REfEHY

SRR o TRIAE , R PR BL 5 2 0 ) £ 2 1 2 ) A

Al SN DRI 4 /5D 0 RAL MinPrs BIVal A7 B0 R

R R RERIB TR TR X T 2 A T ey

ONERATHEA A AR SR 4 AR x5

MinPrs WEATATHY, DL 6(c) (K 6(d) .

L LT R AN I R E U X G MindPs

AOME R IZEH 4,



148 o b ®moL 5 moH H15 %
& &
M5 M4
M3 M oMl M3 M MzooMi
(a) AH T HE (b) FA LA A
& s
M3 g Ms M3
m2 M M M4
M2 M M1
(¢) ZHH A W FEAE (d) 227 TEAY LA 1

6 XtHE MinPts EEUREE
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Fig. 7 Schematic diagram of vehicle dispersion
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Fig. 8 Schematic diagram of the reorganization of the vehicle fleet
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Fig. 9 Fuzzy comprehensive evaluation index system diagram
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