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Track inspection and procedures (By Hirofumi Tanaka HH{# 57 )
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(1) Human factors leading to railway accidents (By Takashi Kyotani Ti73[% )

* By understanding human factor, it can help to investigate the “essential

cause of accidents” that is the background factor of human error |

* From a human science point of view, you can learn hints for recurrence
prevention measures

| | Human factor Accidents or Incidents

‘Result”

3.2.13 RTRI ASCRPEEWZE Bl ET i TRE B s FAEI TS Bl s

K2 EREH B T Human factors leading to railway accidents | - 2AF " A
RRZ ) B DTSR BSR4 - B0 1 T ARKRE, AE - AR
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Cause

Rz
consequent
Cause

TEEH

Result
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Station B~E) - MEAXEEEEIEAYAT—BE (W[ 3.2.15 7 Station A) 5[
Ail—uk (W& 3.2.15 > Station B) fy[E]—{H]» F—AFIRIZ #HBEH G248k -

FIE _EAA T4 20 FAVERA: » URERIE NERE /D SRR AT
ZRELEEIE T -

AHESEIFIR B Y E Y EHEe B BB T Station A 15 - BB EIELL T 552
NP fpd R E BT ARG A E o EEEE H T —& ' Station A,
left | |~ B SRBHELMNEEEEREIEE - R AEFZEE
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A1 - B R RITRIRHEAERT - (HYIEHFIETTRLY 80-90 9y - Hp—#
REERFEALRFT L (FE IR ke -

Case study of accident created to consider human factor (fiction)

{ The driver opened the door on the opposite side of the platform and the passenger fell! ]
Direction of travel I Station A I [ Station B l I Station D l
ofthetrain | L. .., o = a
% il J l[ll I!/ili
...........
[ Station C I Station E ]
<Situation of the line> <Situation of the train>
* One-man operation all day * About 20 students were on the train as
* The positions of the platforms are staggered, passengers.
alternating left and right, with some exception. * Most of trains do not have many passengers
+  Only Station A, which is the station before the getting off at intermediate stations before
terminal station, have a platform on the same side w' and most of passengers get off at the
as the previous station (Station B), which is an terminal, the nearest station of the school.
irregular layout.
— LR Railway Technical Research Institute ——
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SEHCHER 40 5 HR 2 (B A AT $EH RS > IRz B BR 7
FEfE—DEE - [AHERI R GRS B DAY > DJALLTEER
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BEEIN S - TITHEER RRAERHEA T ARES, 0 TA
Fofien ) BARERAR T ABRE, 1 " ABRE ) TREEFEHE
RN - SRS T ARINZER ) RIS T THESER, $AENEIER
 WHEAH E A TR S5 AT 58 A VR TE -
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(2) Safety Education Training ( By Takayuki Masuda f#4[H &~ )

OQutline

1. Recent Topics on Human Science for

Railways

2. The educational software for Point and Call
Check —SimError—
» What' s Point and Call Check?

3.2.16 RTRI AR el 2 O Elps FENIEA MEEZHE

RTRI A SRR ZE SR B AZAE B AR E SRR A 6 & > DL THIT
2 DR SIS A AT o AT BN H B T Safety
Education Training ; - G FREFER T 00 | o

s " fEEena o B2 TR BRI E 2% - HshT
FA 5 REZPFRAIE 3.2.17) - FIRER L > By B BT 5%

VI IR AR IR - B - ST - R
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B. FH2: IPHAHER -

FLAIERAE > LR g -
C. B3 PG TIITHRHES -
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SimError Overview

Feedback
2. result

Railway Technical Research Institute

Y 19

3.2.18 SimError ¥RAGE & 5| SR EEAG R IR

Tasks in SimError : Dot Counting

Software to Experience the Effects of Pointing and Calling
d? SimError for Pointing and Calling

Railway Technical Research Institute

22
3.2.19 SimError #HSHEERETEIEIRE (O) EH
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S. FB=H ERELENERE R
(Level crossings with safety measures)

RSB e =AY £ 2T Level crossings with safety measures | -
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I ~ Improvements on Level Crossing Equipment(2/7)
€ Automatic Detection System

» Use thermal and radar detection systems. The detection area changes fron
75¢cm-150cm to 30cm-300cm by comparison with the old one using point-
to-point scanning by infrared laser light. Once the obstacle is detected, the
recorder will feed back to the driver via radio for early response and thus
reduce the occurrence of accidents.

» Has been applied to 257 level crossings since June of 2022.
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Level crossings with safety measures ( By Hiroyuki Fujitaw i & )

leoyukl Fujita
enior Researcher of Signalling Systems lab,, RTRI

Apr. 2007 - Mar. 2012 Sign: |I'ng Systems lab,, R
Apr. 2012 - Mar, 2014 Shinkansen Operation DI
Design and Mainte
Si gmll ing Systems Iab !
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RIRI & TRA
Semung

Introduction

Accident of level crossing

O Accidents of level crossing account for 40% of operation accidents of railway
O Numbers of LCs accidents have been decreased, as the numbers of LCs decreases

Traen acadents

enal damage
Matenal damag 20%

0.9%

Numbers of LCs 33,098 ;o1

LCs

No. of accidents
/S
No. of LCs

No. of operation accidents Y
Improvement of LCs safety is important for railway safety

) %

A
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On-board warning control and train protection

Transmitting state of LC from LC to vehicle

<3 Transm:ssson between
> e e boardandground __7E
{ -Poaf Sending warning start/ end G(ognd

from vehicle to LC equipment
SR W | gRe pYd

Level crossmg*
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[Obstacle: Continuous data]

i Typified coordinate Slow
Car, Pedestrian P Object Detection Obstacle
Ao\ Courter UP Detection
o ﬂ'ﬁ{
Ranging ® ~ 3 \
data Fracture Q.
Obstacle
[No obstacle: Discrete data] s Detection 2., \"
.
..‘ '.. Area P =
- L ] . Not - No .
ks A .
= 3 ° o .. ¢ :. recognize = Detection &
e L J - » A
Snow, Rain @ . b TTIRX " Fast
y - Object
(a) Grouping process (b) Tracking process

Filtering process
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6. PAFZU(AIE 3.2.27)
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Articles

[ Laser displacement sensor

Gyro, Accelerometer

o N\ Mirror drive motor
/

1067mm

@E
; o

o

v

Rail

About 1300mm

The location of the track measurement

g 3 ; By combining both data, track The location of the track measurement
unit above the track is calculated using ; ] - " 4 e
oy inspection quality equal to that of the unit relative to both rails is measured
a gyro and an accelerometer (inertial * 5 5 : 4
track inspection car can be achieved. using laser displacement sensors.

measurement).

>> Schema of inertial mid-chord
offset track measurement system

@/\.'6, ; \ Distance between the track

Y "\— measurement unit and a rail

Laser Double integration of
acceleration

measurement unit and a rail

>> Concept of inertial mid-chord
offset method

Track inspection using the inertial mid-chord offset method

10 November 2018 No.5 Ascent

3.2.28 RTRI2018 4 11 H 5 H R 2&k
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