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In this research, a model system was developed to check and link traffic regulation information with road
sign and marking information, and a prototype system with additional functions was constructed. FOTs were
conducted, and research and studies were conducted to introduce the system to all prefectural police
departments. This was done to improve the data accuracy of police-managed traffic regulation information
required by automated vehicles.

In FY2021, a road sign location prediction system was built as a model system to predict road sign
locations based on traffic regulation information. The purpose of the system is to confirm the correspondence
between traffic regulations decided by the Prefectural Public Safety Commission and local road signs. The
system predicts the area where road signs are located based on the location information of traffic regulation
information, regulation type, and road network data maintained by the prefectural police. Tentative linking
is then performed by automatically matching the traffic regulation information with the road sign information.
If no applicable road sign exists within the predicted range, the system has the ability to indicate that the
traffic regulation information and road sign information are unmatched.

In addition, a survey App was developed. This application displays traffic regulation information on mobile
devices via a web-based system, and can be used to register and link local road sign information for periodic
and ad-hoc inspections of road signs. FOTs were conducted to improve the accuracy of the information on
major traffic regulations and road signs in the three police stations of the Kanagawa Prefectural Police.

As a result, the initial provisional linkage rate was 44.1%, but after reviewing the forecasting method and
modifying the model system, the rate eventually achieved 91.5%. The accuracy rate achieved 93.8% when
the results were checked against the traffic regulation information and road sign information held by the
Kanagawa Prefectural Police.

A survey was conducted on image recognition technologies to examine products and technologies
capable of extracting location information of road signs and markings from images and dashboard camera
videos collected during the installation and inspection of road signs and markings. The software developed
and evaluated in the study achieved an extraction rate of 95%, a recognition rate of 92%, and a position

estimation error of 96% within 2 meters, excluding GPS errors.

In FY2022, a prototype system was built with expanded functions over the model system. These functions
include input/output of extended standard format data and an image recognition system. The system uses
image recognition technology to select and recognize road signs and markings from videos captured by
dashboard cameras and can generate data with location information attached to the road signs and markings.
Using this system, FOTs were conducted on traffic regulation information and road signs and markings
information in the target area of the Chiba Prefectural Police.

The results showed that the traffic regulation information and road signs information were matched with a
tentative linkage rate of 92.7% and an accuracy rate of 99.4%, and the traffic regulation information and

10



road markings information were matched with a tentative linkage rate of 95.3% and an accuracy rate of
99.7%. The percentage of correct answers was close to 100% for those that were successfully tentatively
matched. From this point, it is possible to improve the accuracy of the data as soon as possible by first
investigating the areas where the system could not tentatively link the information.

For the image recognition system, image collection, extraction, recognition, and location estimation were
verified in various environments, including urban and suburban areas, and countermeasures against false
recognition were examined. In the verification, 91% of road sign information was collected in 90 minutes of
processing time from 96 minutes of video taken by a dashboard camera along one 46-km round-trip
prefectural road. The effectiveness of this system was also confirmed from the viewpoint of reducing the
workload of the prefectural police for data maintenance, since the dashboard camera and image recognition
system can automatically maintain a certain number of road signs and markings information over a wide area

when there are areas where road sign and marking information is uncertain.

In order to improve the accuracy of traffic regulation information, it is essential to resolve issues in the

current standard format of traffic regulation information, so an extended version of the standard format was
considered. This can be used to check the consistency of traffic regulation information with the actual traffic
regulations on the road, to detect registration errors in traffic regulation information, assist in the registration
of the direction of regulation, and centrally manage traffic regulation information.
A review of the 103 different traffic regulation types was also conducted, and in FY2021, a proposal to
consolidate the regulation types according to the traffic regulation standards was prepared, and in FY2022,
the final version of the standard format was produced. It was further improved based on the results of the
FOTSs conducted using the format created based on the interview survey of prefectural police and the results
of the opinion inquiry by the Expanded Standard Format Examination WG.

Furthermore, in order for prefectural police to accurately register traffic regulation information, the
definitions of regulation types and each format item were clarified, and a manual was prepared. The manual
is intended to provide open data users with content that enables them to understand the data format. It consists
of this volume, which shows file specifications and definitions of information items, data formats, common
code tables, and a separate document that lists input definitions and registration examples for each regulation

type.

Additionally, a draft requirement document for the prototype system, which was built for social
implementation in this research, was prepared for introduction into the traffic regulation information
management systems of the National Police Agency and prefectural police departments. A system operation
manual was also prepared, which describes how to improve the accuracy of traffic regulation information
using the functions of the prototype system. The system operation manual consists of the main part, which

describes the operation flow according to the status of various data at prefectural police as users of the system,
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and operation manuals for each function, such as the automatic temporary linking of traffic regulation

information with road signs and markings information.

In order to realize automated driving on public roads, research and study was conducted to determine
whether traffic regulation information with improved accuracy could be used in high-precision three-
dimensional maps for automated vehicles to drive on public roads. It was confirmed that traffic regulation
information can be linked to the end points of the lane links that make up a high-precision 3D map using
the coordinate data contained in the traffic regulation information in the extended standard format by
setting certain allowable values for judgment. The Makuhari area in Chiba Prefecture was targeted, and
necessary traffic regulation information, such as speed restrictions on specific routes and in specific areas,

was extracted.

Each of these study stages and study results were discussed with the National Police Agency, and specific
discussions were held in the "System Specification Examination WG" and the "Extended Standard Format
Examination WG". The final decision was made after consultation with the "Study Group on Improvement

of Data Accuracy of Traffic Regulation Information"
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