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Study of Detection Technologies for Human Errors on Railway Operation
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Our laboratory is now researching and developing the event recorder for train operation and continues the
monitor running of this proto type which is composed of imaging sensors. Through these monitor running, we can find

the possibility of detection on human errors mainly on drivers by analyzing these information.

Therefore, we show

the examples of our developed event recorder for train operation by infrared sensor and test results. Furthermore, we
show the brief experiment result of detection of human error representative of difference of actual and normal speed.
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Table 1 Desirable specification for future event recorder.

Train information

Contents

(1) Time Can be revised accurately
(2) Position Can be revised by wayside
(3) Speed

(4) Brake operation Notch position

Every operation on EB

Brake cylinder pressure

Equivalent brake Signal

(5) Powering operation

Notch position

Main circuit current

(6) Operation of ATS Every command by ATS
Operation status
(7) Operation of ATC Every command by ATC

Operation status

(8) Operation of security
brake

(9) Door information

Open, close information

Performance
(1) Recording time Over 1 day
(2) Sampling time Under 0.2 sec.
(3) Memory storage time Over 5 days
Other
Imaging system Ahead of train

2.1 W RLEEDR N Sl
ZHUE, EAFIZBOTERENED b EERIN T &
FLE T DEBED O L, FRIMRD A TEOBBIZ LD,
WE, /vF, Eit, MBEZILHETILDOTHD,
Table 1 [TEEDRGEFEBEICRO SNDEEE LN

ARz~

NI | -El ectronic Library Service




The Japan Society Applied El ectronmagnetics and Mechanics

HARAEMS25%

Vol.15, No.1 (2007)

FRROBEBEMBICIVEGTAHZ & T, #Histo
BENEFERICHR TX 50T, BlgfrE+21T 203

La—< T —DRM~BETHIEHLARETH D,

22 MBIZE AL a—< LT T —RE DI

T, FREOEERRIEIEE Y 2 B DI A
T CHEECT AT A BT THY, TDE=F—T
VEEBEL WS EZATHDN, FORRIZ, EHint
DEEZED S DERE LT, BEBTIZLY E 2—
VET—ERIET AL BAREE 22D, BRI, EE
OB LREELTE L TBE, TOBENLDT
hexo—L LTHE LT, Ein b0 TEEY AT

TR EEZ BV AT MO EITo TS,

Bz X, EERLOHEI ) v FEEBE LWL BN
EEREE=A—L T, ()~ ELU EOBE AR LN
RECQ)—TED T A U HIBRDEWEN o % (=5
— Tk LHELT, BREBEIHDWVNET T E
ITEEDEDVAT ANEZ bND, TLT, £OE
WAEEIETBMER LA WEAIC [BEa—vrmT—)
EHIELT, 7L —FFEE2HAHSEH T LI LY EH]
ICEBETRIRTE D VAT MEENFREL 725 (Fig. 1
S,

3 BETOE 11— I S5—IZET AN
RN 2 —< T —&IN LT, FORERIX

Picture after

processing ™\
N

Head passes over the

No reaction threshoid line
of constant time
Fig. 1  Camera position and principle of human error

detection.
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Fig.3 Comparison between actual and reference speed.
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Fig. 4 Example of warning information by detection

sequence.

25

NI | -El ectronic Library Service




The Japan Society Applied El ectronmagnetics and Mechanics

HARAEMF45%

Vol.15, No.1 (2007)

32 FEEGAE— v LSRRI L D e v
T T — A DA

Fig. 3 DX 5B T, ZEEiRghR & A NETERR iR 4
H#ed 2 & EiR D /  FEEOHEAM TR T 5,

Z LT, EERiiROEEEIR MR Z X 1256
CREEDVERIE LT2358) 2REL, Zhndd HIRER
ML LR L2 GBI ERERTHE NI — R
WZRY, ba—~rmI—2RAT 5 FIEEER LA
(Fig. 4 ZH8),

RIS, ba—<w T —0RERE LTALAES
ELTIE, BEBRNEZ N, TOHRE, —A
WEDE, AR EEERNE 2 Db, Eo T,
—HER PRI R OB IR LTI, EEEER R A
HOWEELL HHEE U TGEITEE R H L, AR
FEBBMOBEITIL, HERREORERESEN H 5 1E
A TG RICEEEHT T AT XAZREE L,

4 B TORBRYE

ASERCIE, EEROLIRarv S NEERTS
FRa REEEZBUWE L C, EHEMIZHEHE L CETERIC
KBRBIEEITo TN D, ZZTiE, FOWNL D00
TR DN TR T 5,

4.1 EHEORULRCHRER T & D R

BRIE O EERDI AR D HEHR A BRI L ST 5
HEZEEL, ThEEHREBERLC, BRIHTH
%, Fig. 512, Z@AFABAZS L 7= g Rk s s
LB OWERREZ R L, Fig. 6 12, B AT LEEE (K
1K) HFHENIZEH L O B8 5RT,

BURTIE, B ATITRAMRE CCD DA 7Y » K
AL L T2 AREL T BISRIFBHRIC L AE %,
b 9 1 BITEERR DR OEERILZ 1 FIZ 30frame
TEFANZ SR LT 5D,

F£72, Fig. 7 (GEERE 2508 U725 &2 R 308,
FHERORI TR K A 721 ¢, &zt ) v F
BIEDIRTFOEE CRUERFTREL 720, 25 D#EME
BEOMITEITO Z LItk Vb a—v T —% 8
THRREME B RE I NI,

4.2 FIENIERE S AT M L 5 ER

FIEDNEZ GPS LFEEREMICIVIERLT, T
DL L CW I AREEERHER (hLE — R &b
WLTC, HESEN—EDEIGL EIcoTe, Eln
TOBEBMEL LTERERTLUAT LAEZFRELT,

26

. For Driver

9

For Ahead
Qutside

Wiring
toVehicle

onitor
(temporary)

Fig. 6 Monitor run for inspection of system.

FEHM B LT, ERETo7, TOME% Fig 8
2=,

F72, Fig 912, BRE L7ZHEEIRMR OF - s0R)
L EEERR (F - B REELT, ZOER—E
PLERZIpole & 2 A THEBEEHEZFAE (ER - TR
L7l %R,

PEYERR A, ERRLV BIROICERE LT, FEERE
EEDOTRELRESTHELIICLTEREIT7ZDT,
BRAIC 2 BENE EEMARHINTND Z LR SN
Do ZAUTKY, EHEZBHLT, BEERE Y —
BT AL VWO BEAT AL TY RARREL TS,
HORRE, BMAENKE AL, EETIZRBONT, &
WERETDHZENEET, ba—vrzT7—RHD
AREMEN B D T E MR I N, £F L LT, Figlo
(2, FEBROFEROKTF (EHIABHINIART) OF
=& —MEm &R,

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

HARAEMFEEE  Vol.15, No.1 (2007)

Fig.10 Example of monitoring system for over speed

Fig. 7 Example of imaging pictures by infrared ray

camera. detection.
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Fig. 9 Example of warning system by comparison with

actual and normal speed.
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