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[Abstraci]

Truck platooning safety service based on V2I communication is defined as a service determines potentially dangerous road
conditions and provide the safety information to the vehicle through the V2X communication and then drivers(or autoated
vehicles) can adjust steering and speed for reduce the accident during platooning. In order to develop the scenarios, the ODD of
the Korean truck platooning is set by reviewing the automated driving environments, road conditions and the constraints of ADAS.
The use-cases are classified into dissolve, deceleration, gap change and lane change. The scenarios are developed in consideration
of ODD and use case. It is expected that platooning vehicles will not only be able to prevent traffic accidents, but also improve
fuel efficiency of the cargo trucks.
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E 1. Platoon Level 7 (ENSEMBLE project, 2018)
Table 1. High level platoon levels overview (ENSEMBLE
project, 2018)
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Table 2. ODD for truck platooning safety service based
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Condition ODD for truck platooning

— Highway or express way

— Asphalt and concrete pavement, dry surface
— Flat ground, straight line
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Environment — Lane width = min. 3.5m

— R =min. 500m

— Number of lanes = 2

— Temperature : =40C ~ 85T

— LOS(Level of service) B or higher

Traffic flow — Long—distance driving is possible at constant
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Table 3. Classification of platooning vehicles functions

Platooning

) Function Contents
vehicles
Approval off _ Request to join leave the cluster
oin/leave

— LV vehicle provides information for

Provision of monitoring and service of the

\Y 2 [ :
A ) operation center, such as the number
information ) .

LV of vehicles, speed and gap distance
Dissolve of = Platooning dissolve in case of
platooning emergency

— Do not dissolve platooning in
Hold of : L
. emergencies, but allow limited access
platooning

to safe driving functions

Request of

oin/leave - Request of join/leave to LV

Provision of _ Sharing information for service and

vav e

information driving control between LV and FV

Control of gap — Control of gap distance from forward
FVv distance vehicle

Transition  of

the driving| — Transition of the driving control

c ontr ol authority when join and leave

authority

— Emergency response in the control

Fmergency transition mode

% PLV : Potential Lead Vehicle
% PFV @ Potential Following Vehicle
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Fig. 4. Level of information for truck platooning
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Table 4. Contents of the information for truck platooning

Time (Contents

— Type, location & time of event, status of traffic condition,
recommended speed
— Providing traffic information for driving behavior

— Type, location & time of event, status of traffic condition,
recommended speed

— Providing traffic information for driving behavior

— Providing warning information
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Table 5. Service location

Location |Status

Tunnel It isv difficult ,to, vdetect accidents on the road, and there is
a high possibility of a second accident

Curve It is difficult to detect accidents on the road

Crest It is difficult to detect accidents on the road

Slope Even if an accident is detected, it is difficult to avoid it
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Table 6. Platooning vehicle data

Data frame [Data element Contents

ID
Length

Identification of platooning

Number of platooning vehicles

Speed Speed of platooning

Deceleration Deceleration of platooning

Formation time Formation time of platooning

Platoonin
status Duration time Duration time of platooning
Start point
Rout
oute End point
Status of formationPrevious platoon / Platooning
Reason of dissolvelEnd of platooning / Emergency
http://www.dcs.or.kr
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Data frame |Data element Contents
Gap distance Gap distance between vehicles
lane Driving lane
ehicle size Length & width of LV/FV
ehicle weight eight of LV/FV
Cargo weight Cargo weight of LV/FV
ehicle status sudden stop/fault
Time Time of LV
Latitude Latitude of LV
Longitude Longitude of LV
Altitude Altitude of LV
Elseilttigr?mngpéggﬁgﬁy OfAccuracy of LV position
Heading Heading of LV
Ztnegelgng whee Steering wheel angle of LV
IAcceleration IAcceleration of LV
pivotOffset Pivotpoint position in the unit
pivotAngle IAngle between truck and trailer
pivots Connectivity probability
isDolly [Trailer type
idth idth
length Length
height Height
mass Mass
g;!‘er bumperHeights Bumper heights
centerOfGravity ehicle height
rearWheelOffset  |Rear wheel offset
positionOffset Current position of Cargo
elevationOffset Current elevation of Cargo
Latitude Latitude of LV
Longitude Longitude of LV
Altitude Altitude of LV
crumbData Record the path history data
Digita |E;‘e' cinsumptions o, 00~999.99/day
Tag
ng(Tril/n efficiencyyg 00~99.99
?D?Transportationpriving time, , Ioadingv/unlpading
) time time, working time, resting time
data Battery status hen to relace the battery
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Table 7. Scenarios for truck platooning safety service

based on V2|
Conditions Scenarios
1 Fog
Weather 2 Rain
3 Freezing
4 Work zone
Event
5 Obstacle
6 Curve
Geometry 7 Downhill
8 Uphill
Single 9 Bridge
10 [Tunnel
Structure
11 Land Control System
12 Tollgate
13 |Ramp — Highway
14 Highway — Ramp
Heading
15 Merge area in highway
16  |Split area in highway
Petential risk 17  [Ttraffic accident area
18 | Rain + Curve
Weather 9 |Fog + Downhil
Geometry
Compound
20 Freezing + Uphill
Event +
Geometry 21  |Obstacle + Curve
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