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Abstract

Intentional aggressive driving (IAD) is defined as a hazardous driving event that the
aggressive driver intentionally threatens neighbor drivers with abrupt longitudinal and lateral
maneuvering. This study developed a methodology for detecting IAD events based on the
analysis of interactions between aggressive driver and normal driver. Three major aggressive
events including rear-close following, side-close driving, and sudden deceleration were
analyzed to develop the algorithm. Then, driving simulation experiments were conducted using
a multi-agent driving simulator to obtain data to be used for the development of the detection
algorithm. In order to detect the driver’s intention to attack, a relative evaluation index (Erratic
Driving Index, EDI) reflecting the driving pattern was derived. The derived IAD event
detection algorithm utilizes both the existing absolute detection method and the relative
detection method. It is expected that the proposed methodology can be effectively used for
detecting IAD events in support of in-vehicle data recorder technology in practice.
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Table 1. eTAS dangerous driving standards

Dangerous driving type Contents

Speeding Driving more than 20 kph exceeding speed limit

Long—term speeding  Driving gor loger than 3 minutes with more than 20 kph exceeding speed limit

Sudden acceleration Acceleration of more than 8 km/h at a speed of 6.0 km/h or more

Sudden start Starting at 5.0 km/h or less and accelerating more than 10 m/h per second

Sudden deceleration Decelerating more than 14 km/h per second and driving at 6.0 km/h or more

Sudden stop Decelerating more than 14 km/h per second and driving at 5.0 km/h or less

Abrupt When the speed is 30 km/h or more and the vehicle turns to the left/right (cumulative rotation
Left / Right turn angle is ranged from 60 to 120 degrees) within 3 seconds

Abrupt When the speed is 25 km/h or more and the vehicle turns to the left/right (rotation angle is
U turn ranged from 160 to 180 degrees) within 6 seconds

Sudden When all of the following conditions are satisfied: when the speed is 30 km/h or more, and

the vehicle changes lane with 10 degree/second, and the cumulated angle is less than +2
degree/second during 5 seconds, and acceleration/deceleration is more than 2 km/h per second
Sudden passing When all of the following conditions are satisfied: when the speed is 30 km/h or more, and
the vehicle changes lane with 10 degree/second, and the cumulated angle is less than +2
degree/second during 5 seconds, and acceleration/deceleration is more than 3 km/h per second

path change
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Table 2. Analysis result of EDI according to section

Following section Lane changing section After passing section

Measurement Ngrrpal IAD qurpal IAD qurpal IAD

Driving Driving Driving

EDI, (Speed) Avg 0.0967 0.2081 0.0203 0.0532 0.0864 0.7241
Std 0.1105 0.5084 0.0277 0.0606 0.0766 0.9184
EDI, . (Acceleration) Avg 0.0864 0.1300 0.0097 0.0739 0.0218 1.1907
Std 0.2069 0.2349 0.0141 0.1631 0.1081 2.4917
EDI,,, (Yaw) Avg 0.0000 0.0001 0.0006 0.0015 0.0002 0.0011
Std 0.0000 0.0002 0.0006 0.0014 0.0002 0.0031
EDIp, (Steering) Avg 0.0000 0.0001 0.0005 0.0017 0.0003 0.0013
' Std 0.0000 0.0001 0.0003 0.0015 0.0003 0.0038
EDI,. (Offset) Avg 0.0021 0 0.2364 0.2967 0.0329 0.0239
Std 0.0000 0 0.2508 0.2445 0.0350 0.0264
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Table 4. Binary logistic regression variable
Variable Variable name Coding
Dependent variable Scenario IAD: 1
Normal driving: 0
Ind'ependent EDIUf‘asureant ED]SP (Speed) Continuos type
variable EDI, o (Acceleration) Continuos type
EDI,,, (Yaw) Continuos type
EDI,. (Steering) Continuos type
EDI, ... (Offset) Continuos type
0] 27128 B|7)54 27Kz Table 561 AXISI A0, QuReA ALkl 32 0] 4 Fl4 30 #lo]27} 3t
SHAl = AL, T4 AluE] 2.8] A5 32 Alo| & Foll A 26717F FESHA 75 o] 34 7ol tigh A
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Table 5. Binary logistic regression result

B S.E Wals p
EDI, -5.077 2.784 3.326 0.068
EDI, - 38.202 12.827 8.870 0.003
Constant -1.936 0.611 10.045 0.002
Classification result Number of observation: 32
Predicted Nagelkerke 2%: 0.763
Observed Scenario Percentage Hosmer-Lemeshow Sig.: 0.889
Normal Driving IAD Correct

S . Normal Driving 30 2 93.8

Ao 1AD 6 26 81.3

Overall percentage 87.5
2E
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