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Trend on Research and Development Activities Related to Railway Signalling and Telecommunication Systems

Hideki ARAI

Mitsuyoshi FUKUDA

Railway Technical Research Institute (RTRI) partially revised its organization to aim at railway system

innovation with digital technology on April 1, 2022. In order to accelerate R&D for a digital railway innovation,

two divisions, Signalling and Operation Systems Technology Div. and Information and Communication

Technology Div. were newly established. This paper introduces the trend on R&D activities related to signalling

and telecommunication systems.
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Configuration and Safety Confirmation Method of Image Processing System Applicable to Signalling Devices

Akihiro GION
Nozomi NAGAMINE

Takeshi ICHIKAWA
Mitsuyoshi FUKUDA

Hiroki MUKOJIMA
Tomonori ITAGAKI

In recent years, image processing has been applied to the visual inspection of rolling stock and railroad tracks.

It is also expected to be applied to abnormality detection applications at level crossings and platforms, however

safety assurance is an issue for signal security applications. In this paper, we report on a method for composing

an image processing system using general-purpose processing equipment that can be applied to signal security

equipment and a safety confirmation method.
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Circuit Scale Minimization Method for Automatic Wiring Diagram Creation of Relay Interlocking Devices

Satoshi SEKINE

In automatic generation of wiring diagrams for relay interlocking devices, we have developed a method for

minimizing circuit size and a method for minimizing circuit modifications during station modifications. To

minimize the circuit size, the equivalent circuit of Boolean algebra is applied to reduce the number of contacts.

Then, the wiring diagrams are structured hierarchically so that the equivalent circuit can be applied at each level

to deal with complex circuits. Regarding the minimization of circuit changes, we created a circuit in which the

contacts before and after the construction were mixed by associating the circuits before and after the

construction. Using the created circuit, we made it possible to minimize the changes by the newly devised

equivalent circuit before and after the construction.
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Configuration Method of Relay Input-Output System for a Safety-related Application Using General Purpose Devices

Akihiro GION
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Yukihiro NAKAZAWA

In recent years, inexpensive single-board computers with input/output functions and arithmetic functions, such

as Raspberry Pi, have been used for various purposes. Condition monitoring and remote control can be

mentioned as one of its uses. However, it is very important to ensure safety when applying single-board

computers, for example, to safety related equipment. This paper introduces a safety assurance method using

pseudo-random numbers and encryption technology to configure a relay-based input/output system with a

general-purpose device.
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Verification of the Applicability of Fifth Generation Mobile Communication Systems to Railway Operations
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Shun ICHIKAWA

The 5th generation mobile communication system(5G), serviced by mobile network operators(MNO), is

expected to dramatically improve the three characteristics of “enhanced Mobile Broadband(eMBB),” “Ultra-

Reliable and Low Latency Communications(URLLC),” and “massive Machine Type Communication(mMTC),”

compared to conventional mobile communication systems. The introduction of 5G services in railways is

expected to lead to the introduction of new applications that could not be realized with conventional ground-to-

train communication systems. Therefore, this paper reports the outlines of our ongoing research on the

introduction of public 5G services provided by MNOs to railway operations and the results obtained so far.
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Estimation Method of Switching Load of Turnout for Point Machine Monitoring System

Shunsuke SHIOMI

Ken TAKASAKI

Naoyuki OKO Kentaro TSUBAKI

A monitoring system of state of point machine is to estimate switching load of a turnout using motor current

and voltage to prevent a switch malfunction of a turnout. In conventional estimation methods, the relationship

between load estimation results and measured values of motor voltage and current has been pre-defined.

Therefore, if installation conditions of point machine differ from those at the time of design, there will be an

error in the estimated value. In order to reduce this error, we have developed a method to precisely estimate the

switching load using the same measurement items as conventional methods. We also proposed a method to

estimate a switching load even under severe conditions, such as when a clutch slips before a malfunction.
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Lifetime Estimation of Signalling Electronic Equipment Based on Sensing Information of Usage Environment

Hiroyuki FUJITA Kentaro TSUBAKI Ken TAKASAKI Naoyuki OKO

In recent years, technological development to shift from conventional time-based maintenance (TBM) to
condition-based maintenance (CBM) has been progressing. In response to this trend, various efforts are being
made for signaling equipment along railway tracks. However, there are issues to be solved when applying CBM
to signaling electronic equipment of which indications of deterioration is difficult to be detected. Focusing on the
environment in which signaling electronic equipment is installed, this paper describes the results of examining

new methods for lifetime estimation of the equipment on the basis of sensing information of the usage

%

environment.
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Development of Signal Facilities Management Support System

Using Camcorder Video on Train Cab

Hiroki MUKOJIMA

Nozomi NAGAMINE

Signalling facilities in railways are continuously installed in scattered locations along lines between stations. As a

result, a great deal of labor has continued to be required in maintenance work for performing individual inspections

and facility management work for verifying the location and type of installation up to the day. Then, to reduce the

workload in maintenance, there is a requirement for a system that can automatically recognize and inspect facility

without going to the site. Therefore, we have developed a system that supports maintenance work on signalling

facility with only one camcorder installed in a train cab. The proposed system recognizes signalling facilities from

video obtained by camera and estimates the location of the facility to assist the maintenance work. This paper

describes an outline of the proposed system and the fundamental elemental technologies used to build it.
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Development of an Integrated Analysis Platform for Cross-sectional Railway Maintenance Data

Satoko RYUO

Yusuke KAWAMURA

Akio HADA Izumi KURITA

In order to achieve more efficient and labor-saving maintenance in railway systems through cross-sectional

data analyses, it is necessary to share the data collected and accumulated in each railway system. However, since

the format and positional representation of the data of each system, there is a problem that it is difficult to use the

cross-sectional data. Therefore, we proposed an “integrated analysis platform”, which possesses a database that

can centrally manage data from each system and an analysis platform that performs comprehensive analysis

processing. This paper introduces the network configuration and functions of the platform, and a prototype

system built based on these.
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