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ABSTRACT

Autonomous railway is a different environment from road autonomous driving, which is currently being
actively studied, including driving environment, driving speed, and driving stability. A railway autonomous
navigation platform based on railway infrastructure information that can effectively prevent railway safety and fast

respond is required.
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Table 1. Classification of Railway accident.
Accident Type Contents
Train Crash

Train Derailment

Train Accident —
Train Fire

Railway Others

Accident Railroad Crossing Accident

Passenger Casualty

Casualty

Accident Nonpassenger

Casually

Railway Fire

Railway safety Railway Facility Damage

Accident Railway Safety Casualty

Others
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able 2. Classification of Train Obstacle operation.

Item Contents

No Permit

Wrong Revelation of Clear Signal

Stop Sign Violation

Out-of-Station Vehicle Rolling

Danger Train Operation Through Work section

Incident Derailment on Main

Line

Equipment Malfunction

Train Malfunction

Leak of Dangerous Things

Others

Train Derailment

Train Malfuction

Train Fire

Train Seperation

Vehicle Rolling

Regulation Violation

Service

Delay Railroad Obstacle

Feeding Disorder

Sign Obstacle

Malfunction

Train Disturbance

PSD Obstacle

Others
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Table 4. Installation Status of Infrastructure Recognition
Sensor.

Management fault

High-Speed Railway Urban Railway

Disaster
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Detection system of
impediment(ID)
Dragging Detector(DD)
Meteorological Detector

Table 3. Status Obstacle operation by cause
occurrence.

2015 2016

Facility 2 6

Installa Sign 21 17
EquIil;:IeI?ttl(;;ult Subway 3 2
Train 142 114

Others 2 1

External Factors 56 43
Management Careless 20 29
Others 4 14

e Rail Temperature
% Detector N/A
< Train approach
warning system in
tunnel
Maintenance Crew
Cross Railroad Device
Strom : Notice of the
Meteorological
Administration
Wetted Track : Eye
> Notification of the measurement
2 controller and visual FO“?’ or Havy snow :
8 Notice from controller

measurement
or Eye measurement

Earthquake : Notice
from controller by the
Meteorological
Administration
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Table 5. Target of Multiple Infrastructure Context
Recognition.

z
o

Recognition Target

Snowdrifts/Precipitation

Wind speed/direction

Obstruction

Flooding

Earthquake

Feeding Disturbance

Line Defect

Point-machine Failure
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Platform Fire
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Electric Equipment Failure
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Table 6. Requirement of Multiple Infrastructure Context
Recognition.

Requirement
Code Contents
ATCS-SSS-IFR-
Track incident and breakdown,
REQ 0100 aware of disaster information
situation
REQ 0200 Emergency situation on track
REQ 0210 Obstacle
Obstacle(person, animal) Built-in
REQ 0211 beforehand detection device
REQ 0400 .Acquisiti.on of infrastl'ucture
information from vehicles

B 7. A28 274
Table 7. System Requirement.

Requirement
Code Contents

ATCS-SSS-IFR-

SYS 0100 H/W Device

SYS 0110 tFransfer.momtonng device
information

SYS 0120 Sen:sor information acquisition
device

SYS 0130 Transfer control room information

SYS 0261 | RM IF SW
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Vehicle Sensor

®

Snow/Rain People/Animals Flooding Track Flooding Track Wind speed
RM Sensor Emergence ensor ensor ensor

| (Resource Manager) Monitoring Device(Sensors)

Speed Data/Vehicle vibration noise information(Vehicle Sensor)

Sensor Data
Acquisition
Device

Infrastructure Context Recognition Server

DataBase Sensor Data

Section Speed
Calculation SW
—-| RM I/F SW
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Fig. 1. Architecture of context recognition and Decision
systems
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