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A Study on the Simulation Modeling Method of LKAS Test Evalution
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Abstract The leading technologies of the ADAS (Advanced Driver Assist System) are ACC (Advanced
Cruise Control), LKAS (Lane Keeping Assist System), and AEB (Autonomous Emergency Braking). LKAS is
a system that uses cameras and infrared sensors to control steering and return to its running lane in the
event of unintentional deviations. The actual test is performed for a safety evaluation and verification
of the system. On the other hand, research on the system evaluation method is insufficient when an
additional steering angle is applied. In this study, a model using Prescan was developed and simulated
for the scenarios proposed in the preceding study. Comparative analyses of the simulation and the actual
test were performed. As a result, the modeling validity was verified. A difference between the front
wheels and the lane occurred due to the return velocity. The results revealed a maximum error of 0.56
m. The error occurred because the lateral velocity of the car was relatively small. On the other hand,
the distance from wheels to the lanes displayed a tendency of approximately 0.5 m. This can be verified
reliably.
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Table 1. Audi A8 specification for simulation

Specification Audi A8 G90
Length 5,210 mm 5,205 mm
Width 2,040 mm 1,915 mm
Height 1,440 mm 1,495 mm
Drag coefficient 0.27 0.27
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Table 2. Sensor specification for simulation

Sensor specification

Horizontal resolution : 500 pix
Vertical resolution : 375 pix
Location : X, Y, Z(2, 0, 1.3)

Camera

FOV azimuth : 46.2 deg
Frame rate : 10Hz
Location : X, Y, Z(2, 0, 1.3)

Lane marker
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Table 3. Environment condition for simulation

Simulation Environment

Weather sunny
Air density 1.28 kg/m’
Gravitation 9.81 m/s”
Air temperature 20T
Atmospheric pressure 101.33 kPa
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Fig. 1. LKAS modeling for simulation
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Fig. 4. Equipment for actual vehicle test
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Table 4. Equipment for actual vehicle test

Equipment specification

Velocity accuracy : 0.05km/h RMS

RT3002 Roll, Pitch 0.03 deg, Heading 0.1 deg

Slip Angle 0.15 deg, 2 cm Positioning
100Mbps Full Duplex

SIRIUS Optional : 100 Hz

CPU clock frequency : 1.7 GHz

Camrea Image resolution : 640*480
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Fig. 5. Road for actual vehicle test

Table 5. Road condition for actual vehicle test

Road condition

Curvature 0, 500 m
Condition flat, dry, clean asphalt or concrete
Friction coefficient 1.079

Table 6. Environment for actual vehicle test

Environment

Weather sunny
Air density 1.17 kg/m?
Gravitation 9.81 m/s*
Air temperature 30T
Atmospheric pressure 101.33 kPa
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Table 7. Result data of simulation and actual vehicle test

Scrlsn Data Simulation Actual vehicle
ario test
Velocity [km/h] 57.56 ~ 60 56.2 ~ 58.2
1 Heading angle [deg] -3.8 ~ 3.03 -1.58 ~ 3.05
Lane distance [ml] -0.37 ~ 1.15 -0.36 ~ 0.75
Velocity [km/h] 57.54 ~ 60 573 ~ 59.3
2 Heading angle [deg] -3.98 ~ 3.07 -2.12 ~ 2.58
Lane distance [m] -041 ~ 1.17 -0.2 ~ 0.63
Velocity [km/h] 57.54 ~ 60 57.24 ~ 59
3 Heading angle [deg] -2.03 ~ 223 0~29
Lane distance [m] -0.59 ~ 0.9 -0.44 ~ 0.6
Velocity [km/h] 57.54 ~ 60 57.49~58.2
4 Heading angle [deg] -2.14 ~ 225 0~ 298
Lane distance [m] -0.87 ~ 1.1 -0.41 ~ 0.54
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Table 8. Error of simulation and actual vehicle test

scenario Data Error

velocity 2.63 km/h

1 heading angle 2.22 deg
lane distance 0.4 m

velocity 2.72km/h

2 heading angle 1.86 deg
lane distance 0.54 m

velocity 2.52 km/h

3 heading angle 3.077 deg
lane distance 03 m

velocity 2.27 km/h

4 heading angle 2.53 deg
lane distance 0.56 m
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