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This research and development project was conducted with the aim to realize the
provision of the Signal Phase and Timing (SPaT) information through methods other than
the V2I via ITS roadside radio units (700Mhz-band) and others.

The research and development specifically consisted of the preparation of detailed
functional and technical requirements for four systems of providing SPaT information,
verification of these systems using simulated systems and evaluation of each system.

The four systems were , namely, a traffic control center(TCC)-based system, a
centralized system (1) (a method in which upcoming traffic signal information is
generated at a TCC), a centralized system (2) (a method in which SPaT information is
provided via a TCC after obtaining upcoming SPaT information from a traffic signal
controller(TSC)) and a TSC-based system.

Based on the results of these efforts, a system to be applied for the fiscal 2020 model
project was selected and draft specifications for a model system to be built were
prepared.

The main results are shown as follows:

There was a communication delay of up to 2 to 3 seconds in all systems; however, the
verification confirmed that the difference in signal color indication timing does not occur
if upcoming Spat information is generated based on absolute time.

Although a difference of several hundred milliseconds was observed in each system,
prospective measures to meet the SPaT information error range requirement of +=300
milliseconds set by the Japan Automobile Manufacturers Association(JAMA) were
identified.

An examination was conducted for the applicability of the four systems to the specific
functions possessed by the existing TSCs, such as the coordinated control function. The
results found that, the TCC-based system was more or less problematic in supporting all
of these functions, while the other systems have problems in supporting some of them.

As criteria for selecting systems, abnormality detectability, the ease of implementation,
operational restrictions, regulatory and institutional issues were evaluated. As the result
of it the TCC-based system was selected after a comprehensive assessment by the
National Police Agency. In consideration of the case in which the TCC-based system is not
useful, it was concluded that a small-scale verification would also be conducted for the
centralized system (2) and the TSC-based system in the next fiscal year.

Based on requests from the JAMA, draft measures were identified as issues, including the
introduction of a control system that determines the number of seconds under traffic-
actuated control and signal color sequence before the time at which the signal color changes
in order to provide sufficient decision-making time for automated driving vehicles, and the

revision of the processing cycle of devices through which data passes.
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100ms 0% 0% 0% 0% 0%
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500ms 9% 19% 0% 47% 0%

600ms 38% 48% 0% 53% 7%

700ms 48% 67% 0% 73% 17%

800ms 55% 71% 0% 73% 20%

900ms 63% 76% 4% 73% 33%

1000ms 67% 81% 13% 73% 33%
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1200ms 76% 90% 31% 80% 47%

1300ms 83% 95% 46% 87% 60%

1400ms 85% 100% 54% 100% 70%
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i ; RAEILE

FAtGRs 1600ms 92% 100% 81% 100% 80%
1700ms 97% 100% 85% 100% 93%

1800ms 99% 100% 90% 100% 97%

1900ms 100% 100% 90% 100% 100%

2000ms 100% 100% 90% 100% 100%

2100ms 100% 100% 90% 100% 100%

2200ms 100% 100% 90% 100% 100%

2300ms 100% 100% 94% 100% 100%

2400ms 100% 100% 96% 100% 100%

2500ms 100% 100% 100% 100% 100%

2600ms 100% 100% 100% 100% 100%

2700ms 100% 100% 100% 100% 100%

2800ms 100% 100% 100% 100% 100%

2900ms 100% 100% 100% 100% 100%

3000ms 100% 100% 100% 100% 100%
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1600ms 87% 59%
1700ms 97% 67%
1800ms 100% 69%
1900ms 100% 72%
2000ms 100% 85%
2100ms 100% 87%
2200ms 100% 90%
2300ms 100% 95%
2400ms 100% 97%
2500ms 100% 100%
2600ms 100% 100%
2700ms 100% 100%
2800ms 100% 100%
2900ms 100% 100%
3000ms 100% 100%
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