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Algorithm Design and Implementation for Safe Left Turn at an
Intersection Based on Vehicle-to-Vehicle Communications
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ABSTRACT

WAVE(Wireless Access in Vehicular Environments) is a representative V2V communication protocol and its
standards of MAC and PHY parts except for security were published. In order to control traffic flow and ensure
driver’s safety using V2V communication, various projects are conducting. In particular, safety application has
been researched. Therefore, in this paper, we designed the safety application algorithm, which informs a driver of
the dangerous status when driver tries to turn left in an intersection and we also implemented the algorithm.
Proposed algorithm configures a model for a host vehicle and a vehicle coming in opposite lane and in case that
there is collision hazard it provides warning message to driver by using HMI. In order to evaluate the proposed
algorithm’s performance, we configured the test bed using test vehicles and we tested the algorithm on proving
ground with the composed test scenarios. As test results, our system showed excellent performance. If the

infrastructures for V2I communications are constructed, we will optimize our system more precisely and stably.
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BasicSafetyMessageVerbose ::= SEQUENCE {

-- Part I, sent at all times

msglD DSRCmsglD, -- App ID value, 1 byte
msgCnt MsgCount, -- 1 byte

id TemporaryID, -- 4 bytes

secMark DSecond, -- 2 bytes

-- pos PositionLocal3D,

lat Latitude, -- 4 bytes

long Longitude, -- 4 bytes

elev Elevation, -- 2 bytes

accuracy Positional Accuracy, -- 4 bytes

-- motion Motion,

speed TransmissionAndSpeed, -- 2 bytes
heading Heading, -- 2 bytes

angle SteeringWheelAngle, -- 1 bytes
accelSet AccelerationSet4Way, -- 7 bytes

-control Control,
-brakes BrakeSystemStatus, -- 2 bytes
-- basic VehicleBasic,

size VehicleSize, -- 3 bytes

-- Part II, sent as required

-- Part II,

safetyExt VehicleSafetyExtension OPTIONAL,
status, VehicleStatus OPTIONAL,

... - # LOCAL_CONTENT

}

3% 3. SAE J27359] wAA] =
Fig. 3. Message structure of SAE J2735.
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Table 1. Test cases

Test case 1

1. Oncoming vehicle is located in 150 m from
the intersection starting point

2. Host vehicle is located in 30m from the
intersection starting point

3. Oncoming vehicle moves with 50km/h and host
vehicle completes left turn with 25km/h in the
intersection

4. We confirm no a warning message in host
vehicle

Test case 2

1. Oncoming vehicle is located in 80m from the
intersection starting point

2. Host vehicle is located in 30m from the
intersection starting point

3. Oncoming vehicle moves with 50km/h and host
vehicle completes left turn with 25km/h in the
intersection

4. We confirm a warning message in host vehicle

Test case 3

1. Oncoming vehicle is located in 150m from the
intersection starting point

2. Host vehicle is located in the intersection
starting point

3. Oncoming vehicle passes intersection with
30km/h and host vehicle continues stopping

4. We confirm a warning message in host vehicle
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