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Summary

To improve the safety of vehicles and trams on their shared roads, an innovative safe driving sup-
port systems were developed, which combine onboard sensors with the vehicle-to-tram radio-
communication. Mazda Atenza ASV-5 (Advanced Safety Vehicle - Phase 5) was developed to verify
the system as the “world’s first vehicle-to-tram cooperative ASV”, which was tested on public roads
in Hiroshima and demonstrated in the post congress tour of the 20th ITS World Congress Tokyo
2013.

Five driving support functions are installed to the Mazda Atenza ASV-5, including an approach-
ing tram information provision system and an oncoming vehicle information provision system to
verify the intuitive Human Machine Interface (HMI) and the linkage function between the Vehicle-
to-Vehicle (V2V) communication system and the onboard sensing systems.

This paper describes the overview of the ASV-5 systems, the concept of the linkage between the
communication system and the onboard sensing systems, realizing methods of the intuitive HMI,

and the safe driving support functions.
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Fig.1 Mazda Atenza ASV-5
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Table 1 Feature Comparison between V2V Communication and Onboard Sensors

V2V communication

Onboard sensors

Maximum detection o Max. 1000m at line-of-sight (varying due to o About from 20m to 200m (varying due to
length driving environment) sensing methods)
Detection angle © | 360deg o About from 20deg to 200deg (varying due to

sensing methods)

Detection in a blind

Detectable (having no influence on shading

to about 10m (by ordinary GPS)

area (behind other car) © vehicles) X | Undetectable at not-line-of-sight
Detection in a blind Detectable within about 80m even in worst- . .
area (behind building) O | case condition of communication * | Undetectable at not-line-of-sight
P : o : -
Detection accuracy o From about 1m (by quasi-zenith satellite GPS) o About 5% of detection length (varying due to

sensing methods)
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(e) Provision of information on
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(by V2V and Onboard sensors)
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Provision of information on right-turn
vehicle ahead (For tram driver)

HAGHESY !

When distance to the
car becomes short

L]

Voice information: “Right-turn
vehicle ahead”

HiAAHEDY !

When the car indicates /

intension to turn right
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Provision of information on pedestrian in
right turn (For car driver)
HUD screen image
In the case where there
is a possible collision to *
pedestrian because your
car continues right-turn *

j Warning of pedestrian (Sensors)

Electronic sound: “Pi, Pi, Pi”

When your car restarts
after a pause while a
pedestrian exits

Alert to pedestrian (P2V)
Electronic sound: “Pong”

Provision of information on approaching

tram in right turn (For car driver)
When tram is
approaching while your
car pauses at an
intersection

Information on approaching tram (T2V)
Electronic sound: “Pong”

Fig. 7 Example of Support Scenario
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