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Summary

Since it is not easy for onboard sensors to detect oncoming and crossing vehicles at intersections,
it is difficult for autonomous driving assistance systems to prevent crossing collisions and right-
turn/left-turn collisions. Thus, Japanese auto manufacturers are studying safe driving assistance
systems with inter-vehicle communication technology.

In order to develop an algorithm for collision judgment that is one of the key technologies of safe
driving assistance systems with inter-vehicle communications, we developed a test vehicle equipped
with seven safe driving assistance systems such as a right turn collision prevention system and a
crossing collision prevention system. This paper describes an overview of the systems. Test results
are reported with a description of the algorithms utilizing digital road map database of a

conventional navigation system.
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Fig.1 Communication Range

Table 1 Driving Assistance Systems with Inter-vehicle Communications

Place where system is activated

Safe driving assistance systems

Head-on collision prevention advisory system

On roads

Lane changing collision prevention advisory system

Multiple pileup prevention advisory system

Right-turn collision prevention advisory system

At intersections

Left-turn collision prevention advisory system

Crossing collision prevention advisory system

Crossing pedestrians collision prevention advisory system

Table 2 Specification of Inter-vehicle Communications

Transmission method

Constantly broadcast, CSMA (Carrier Sense Multiple Access)

Communication band 5.8GHz-band
Minimum communication cycle 100ms
Communication data size 100bytes

Contents of communication data

ID, vehicle type, position (latitude and longitude), direction, velocity,
driver’s operation information such as turn signal and brake pedal, etc.
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Fig.3 Onboard Antenna
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Fig.6 Crossing Collision Prevention Advisory System
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Fig.8 Collision Judgment with Road Attributes
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Fig.11 Detected Cars on Collision Course
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Fig.12 Functional Verification in Real Field
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