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ABSTRACT

This paper presents a development of simulation environment for validation of autonomous driving (AD)
algorithm based on Robot Operating System (ROS). ROS is one of the commonly—used frameworks utilized
to control autonomous vehicles. For the evaluation of AD algorithm, a 3D autonomous driving simulator has
been developed based on LGSVL. Two additional sensors are implemented in the simulation vehicle. First,
Lidar sensor is mounted on the ego vehicle for real—time driving environment perception. Second, GPS sensor
is equipped to estimate ego vehicle’s position. With the vehicle sensor configuration in the simulation, the
AD algorithm can predict the local environment and determine control commands with motion planning. The
simulation environment has been evaluated with lane changing and keeping scenarios. The simulation results
show that the proposed 3D simulator can successfully imitate the operation of a real—world vehicle.
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Fig. 2 Lidar sensor data from LGSVL simulator
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Fig. 3 Autonomous driving algorithm architecture
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Fig. 5 Simulation result 1: lane keeping
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Fig. 6 Simulation result 2: lane change
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Fig. 7 Simulation result 3: Course driving
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Table 1 Vehicle lateral state variable of each test

Test 3
Test 1 | Test 2 —; - -
Simulation | Real vehicle
e,max(m) | 0012 | 0.055 0.185 0.223
e,min(m) | —0.012 | —0.035 | —0.095 —0.078
e, max (deg) | 0.385 | 2.451 5.235 4.973
e, min(deg) | 0281 | -2.371| —8.807 -8.381
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