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[Abstract]

In this paper, we introduce the contents of research on the establishment of an evaluation environment for autonomous cooperative driving
platform for commercial vehicles based on V2X communication. For the evaluation of the autonomous cooperative driving platform based
on V2X communication, various standards, standards, and guidelines for test evaluation should be developed and provided to the test subject,
along with the establishment of test beds such as roads and V2X infrastructure that can apply various driving scenarios. do. In addition, based
on this, various reference equipment and test equipment for actual test and evaluation should be developed. In this paper, various
technologies, standards, equipment, and construction infrastructure developed to construct the evaluation environment for autonomous

cooperative driving platform for commercial vehicles based on V2X communication are introduced.

Key word : V2X, Cooperative Autonomous Driving, Test method, Evaluation environment, Infrastructure.
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Table 1. Test bed service and message

No. Service Type Message
1 Driving in response to road conditions | 12V TIM/RSA
5 Driving in response to irregular road nv TIM/RSA
conditions
3 |Driving in response to signal intersections | 12V | SPAT/MAP
4 Driving in response to variable lane 12V | SPAT/MAP
5 Driving in response to speed limits 12V [TIM/SPAT/MAP
6 |Driving in response to facility information | 12V RSA
7 | Driving in response to abnormal vehicle |V2V BSM
8 | Driving in response to emergency vehicle |[V2V| BSM/EVA
9 Driving in response t'o non-signaled vavl  BSM/ICA
intersection
10 | Driving in response to forward collision |V2V BSM
11 | Driving in response to convergence road |V2V BSM
12 Lane change driving Va2v BSM
13 Overtaking va2v BSM
14 DNPW V2v BSM
15 Driving in response tq forward emergency VoV BSM
braking
16 Driving in response to VRU V2V| PSM/SPAT

AN ZF A =E AlEsh] flal ARE = HIAA
of s E = ARt sl 1L a2 ol vk A o]
ejlo] 9lom, o] & Faf A AT Al el A th-&-8kaL A]
A A A @R} A AR} 3T A o] 2ol 2 Q1gH @ F-5 A3}
st gtk ofef] = W AE S A AR AlTS 9
31 RSA(Road Side Alert) MA| %] 2] ARE- W A2 HojSt}
2. W AMef S FH MH[AE 2[5 RSA MAIX] T4
Table 2. RSA message for road surface condition service

Message field | M/O Description
Event type (ITIScodes)
typeEvent M Black ice: black-ice(5908)
Wet road surface: wet-pavement(5895)
heading M Event application direction
position M Coordinates of the event point
Event ID
* 0x0301~0x03FF
furtherInfolD M - 0x03: Weather/disaster information alerts
- 0x01~0xFF: Serial number
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Table 3. Vehicle information upload items for test
evaluation
. Duration
Input Data Description
accuracy position accuracy 10
GNSS latit.ude vehicle latit.ude 10
longitude vehicle longitude 10
elevation vehicle elevation 10
‘Wheel Speed FL speed of the driven axle 20
Wheel Speed FR speed of the driven axle 20
Longitudinal longitudinal acceleration 10
Accel
Lateral' lateral acceleration 10
Acceleration
. Yaw-rate z-axis angular velocity 10
Vehicle
steer angle angle of steer handle 20
steer torque applied torque of steer handle 20
Gear state gear state 20
Accel pedal state of acceleration pedal 20
Brake pedal state of brake pedal 20
Control fault error message for vehicle 20
control
Active state system activation status 100
Alive counter system alive counter 100
Fault message Sys.tem fault. status 100
information
Estimated time to collide with
rc an obstacle ahead 20
System - - -
TTE Estimated time of vehicle 20
departure from lane
System commands for
Command accel longitudinal control 20
Command steer System commands for lateral 2
torque control
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Table 4. Function and performance test and evaluation
field for V2X RSU/OBU

Target | Classification Item Standard Comm.
IEEE 802.11p D
3GPP 36.52x D/C
SAE J3161/1 C
V2X protocol Radio
RSU/ Function mpatibilit;
OBU unetio co Iizst Y| IEEE16092 | D/C
IEEE 1609.3 D/C
IEEE 1609.4 D
SCMS API D/C
ITSK-00114 D
Function Function test
RSU RSU4.1a D/C
Performance PER test ITSK-00100-5 D
Function Function test | SAE J2945/1 D/C
PER test ITSK-00100-5 D/C
OBU SAEJ2945/1 | D/C
Performance Drivi
riving test SAE
J2945/1A b/c
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