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Research and Establishment on Driving Risk Tendency
Evaluation System of Truck Drivers
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Abstract: A Naturalistic Driving Study Experiment was conducted by 10 trucks (13 drivers) and 208
near-crash cases are selected. Through image process method, kinematic formulas and vehicle speed obtained
from On-Board Diagnostic, information of vehicle and environment is selected. Firstly, multiple threshold
segmentation method and BP neural network model method are used to develop a two-level judgment strategy.
Then, driving risk tendency evaluation system is established based on all-time natural driving data and
dangerous driving behavior. This research makes it possible to conduct on-line monitoring / off-line
evaluation of driving behavior and provides feasibility for safe driving operation.
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Table 1 Proportional distribution of dangerous driving behavior based on SHUFO
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Table 2 Classification results of 208 dangerous driving events
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Figure 1 Flow chart of discriminant algorithm
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Figure 2 Elementary discriminant algorithm for critical braking behavior
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Figure 3 Elementary discrimination algorithm for dangerous turning behavior
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Figure 4 Elementary discrimination algorithm for dangerous changing lane behavior
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Figure 5 Average value of risk degree score
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Table 3 Neural network score results distribution in different subjective assessment groups
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Figure 6 Percentage of aggressive event
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Figure 7 Percentage of extreme aggressive event
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Figure 8 50 percentile value of risk degree score
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Figure 9 Maximum number of risk event score
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Figure 10 Score based on aggressive driving event
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Figure 11 Average value of deceleration
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Figure 12 Time duration percentage with deceleration higher than 0.2g
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Figure 13 Average value of acceleration
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Figure 14 Time duration percentage with acceleration higher than 0.2g
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Figure 15 Average value of absolute lateral acceleration

15 i hnizk BE 4 3B 5 {E

WRIE AT FEREE S o, fF 0.12g BIEIIRTIR T, B3R RABORZERE, #oki 0.12g 1F 1 TRRE. 2
B G 0 S EE AR BT 0.12g RIS 8] F1 20 L AT Ui B 16 Pz o IS ALAELRAL 1 25 Bk 52 1) S e 25 AUt

aggressive.y.acc.percentage

0.025

0.02

0.015

0.

0.005 I | I
o]

9 10 11 12 13

=}
=

Figure 16 Time duration percentage with absolute lateral acceleration higher than 0.2g
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Figure 17 Score based on naturalistic driving data
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Figure 18 Score results of driving risk tendency
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Table 4 Concrete score values for No. 2 and No.11 drivers (1)
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Table 5 Concrete score values for No. 2 and No.11 drivers (2)
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