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Abstract : The advancement of autonomous vehicles relies on the integration of various techniques, including

communication strategies. Since autonomous vehicles are directly connected to ensuring human safety, it is important to test

their reliability. However, setting up testing environments in the real world can be excessively costly. To address these

challenges, we are proposing extensive testing within virtual simulation environments. We will employ the 3GPP(3rd

Generation Partnership Project) document’s scenario definitions as a reference to create a virtual environment by utilizing the

CARLA simulation platform. In this study, we will be presenting various vehicle driving patterns and sensor data. The data
will be obtained not only from the vehicle, but also from the RSU(Road Side Unit) attached at the junction.

Key words : Autonomous vehicle(AH-&5~
Virtual environment(”7Hg-$-7)

Subscripts

3GPP  :3rd generation partnership project
RSU  :roadside unit

UEs : user equipments

CARLA : car learning to act

V2X  :vehicle to everything

NV : neighboring vehicle
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Fig. 1 Scenario patterns of platooning
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Table 1 Sensor mounting location

Location(m) Rotation(degree)
X y z Roll | Pitch | Yaw
Camera front 1,5 0 2.0 0 0 0
Camera left 1.5 -2.0 2.0 0 0 -30
Camera right 1.5 2.0 2.0 0 0 30
GNSS/IMU 0 0 1.4 0 0 0
Radar 2.0 1.0 0 0 0

O upward

@ Downward
— X-axi5
— Y-axis
—p 7-axis

Fig. 5 Depth and rgb cameras
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Table 2 Platooning scenario layers

Layer Elements Value
Number of lane 4
Road level (L1) Lane width 35m
Length 423 m
Traffic infrastructure (L2) Traffic signal -
Number of NV 5
NV velocity(normal) | Max 60 km/h
Objects (L4)
NV Distance 3.0m
Ego velocity Max 10 km/h
Environment (L5) ‘Weather Dry, Rain

Fig. 6 Merge, split roads in Town 04

Fig. 7 Platooning scenario at merge 1
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Table 3 General scenario layers

Layer Elements Value
Road level Number of lane 2
(LD Lane width 35m
. Red, Green,
Traffic infrastructure Traffic signal
Yellow
(L2) —
Junction LiDAR all
Number of NV Custom
Percent of aggressive NV Custom
NV velocity(aggressive) | Max 72 km/h
Objects ’
(14) NV velocity(normal) Max 60 km/h
Ignore signal(aggressive) 30%
Ignore object(aggressive) 30 %
Ego velocity Max 60 km/h
Envi t
nv1(r](j;1;nen Weather Dry, Rain

Fig. 8 Extended sensors scenario
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Fig. 9 Point cloud and bev image at the junction 6
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Fig. 10 Velocity of platooning scenario at merge 1
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