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Investigation on Locomotive Engineers’ Information Process

at Different Speeds
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ABSTRACT
Experimental trials were conducted using computer simulation to investigate driver’s cognitional process of
signals at differential speed limit. The Korean railway safety law, as it stands, is not stated the driver
requirement about cognitive abilities which are able to make a positive reaction at different types of speed.
Therefore, some effective alternatives suggested in this study may be used as basic data for supporting the

Korean railway safety law.

Keyword: SPADs, Ergonomics, Attention, Human Error

1. A 8
2004 49 AANA 4iA =R 352km/he] HiaEHEE A sy aEHHE(KTX: Korea Train
eXpress)oll thet tis=9] #A Amebdw ol ARCHE 72455, 20049 1049 2290)2 -f-2lvhete]
HALA| 28] 3Fdol] qlolA *oﬂfﬂ FAQD o}, ey nEHES] Hed Sx7F ¥ Frhske
o wha] 17ke] AR AP B JAATHS Ao, olm s nEHHI= J]HAl A AIFEE ARH
ARE Ao a= A a—% dHtete @ TtskAIRE FEE AR 6‘1%’6‘%] OLLE}(Askey et al.,
1996). HE #gFe] £XE7} 220km/hol & ZHshA HH 7] BAE F A FHF sk Assk g
G 9kE-S S17)17F o H A oH(Gruére, 1992). weEbA nEHHE 7 2o & ARE Fuke A
SHAIZE Yol vpFofoF slr] uwiitol] AwkH oo Ml A om HAA, &
.

Rl

F

I}
>
>
e =

Aro] u&3to] WE 7@Ae] AEolx] = FHgo #A-EE dyE FULdA gdAER o] g
Th. Embrey(1999)+= 7]|¥AE A& I & 55 AAsHA 243h= A5 e &F 7548 £
a4 A Hes AAste 8A4E AFoste] 7|dAte] A ASHA & HAF AR tig AL
ol et AAAAE thge] 423G 2 AH(PIF, Performance Influencing Factor)@ A/&4]8}o] H]

HALE aEe AlsAAe] B F AFAS FAS, 2 A= 99 Railway Group
Standardsoll Wk = o] HTHRGS GE/RT 8012). o]} A 7]#Abe] yoloh &3 ZHHo we}

- B eRe BARERAA FA93 FRARNEATANN Fot ARFFAAEARAA) ABow 43
detael A Sasta gl Al @ AT

c AR, AHUSFL HA=FHE BT Ay, 89

E-mail : sakilkim@khu.ac.kr

TEL @ (030)201-2878 FAX : (031)202-8106
wx BEEE . AU HAWwFE gt MaRg, A3 DA
oo AU, AU B A Eay Aoy ARy, 14
=

5}
wer WS AU w1 R o e A R
532



e @77k AgsY ot

o

=13
21

SPADs(Signal Passed at Dangerous)$] 22wl
(HEL/RS/02799a/RT1, 2003), A& z7kA|¢} FH 3ol of

AL )

bel

A1 (Heape, 2005)3]

do) JUUAE 2

W

(Groeger, 2002)4} A=z} A|Ho| u}

}

kel
pul

2
=

.’l

744

Aqr

o

K

=
=

gol 3t AT

Aels

=1
=

A Aot o] d

1

L

“

3 Al

3y

o<
T

ATE

AR Aol g

)
=

)

o 719 AnA

ANZHe 4%22a & W), 250km/h

-
L

o]
PR

=
T

1

3
=

4.6
4.0
3.6
3.2

oA 71HAF AEE
FA E ok (Woodward ef a/.,1999).

43

(km/h)

Br
4qr

175
200
225
250

& Aeld s A5 Al ol
Fko] 4 =7F 200km/hQl

pate] AA a0 S A
A

S5]0) Aok s, 1

A%k 72ZE 71 HAbN Al

'y

)
ol

<

- Railtrack, 2002, GK/RT0037

olo
6o

!

o
ruze)

X

o AAE BATL

e

Al

4/7%9] H=A(The 4/7 Second Rule)& &3 2=l 7]dA7}

Al<s 300km o]

1
R

o, o]

AR Hx 4z ool sojob

o
il
.&.O
)

ox

¢

=

B

3
oF
ol

Ar
(oo
]
;O‘ﬁ

<A

o

o)

=X
™

4
el
el
B!
)l
—_
fite)
3

ok

533



2.2. 97 ARAY HA

Aol ArAe AL X7/ JAA(YH)—»AH (A )22 (E9)(
Arvglo]d Ao FAFET. AFTE Y AR BRI ZAXdE FIHA

o
%9, = 49 A3 A A
Ol‘ﬂilﬂ@%lm-%@.zﬂﬂl$ﬂ 4 o b WAL BT Ageta Aok 77 vk
5% doglu, U WAL EH

(Geyer and johnson, 1957). = sty eE ‘edE’ HAHEE BAs
= Jdo g A e _4;1/] ARE 7]E3

AlZteolvt Azt T el o8 wolsgl 4 719 F2 @7 719 (Working
Memory, Short-Term Memory) .= ©]&3}7] ¢ajr] A7+ HAe FolE HFsor . @] 7]¢
el AH = Algte] 5o wet HEE 5 Aok, T3 @] 719 W] 3 7k “5 ~ 9(The Magical
Number Seven, Plus or Minus Two)” ©]A =7l 7|3 Ao H3l7F A8 7]Yo] HESE £+ W
gk (Miller, G., 1956).

@] 71l AR 2zt ourp Fojw ol ojn] 77| = BES} #HAo GEstEv (1Y
1.

o
fz
rlr
02
s &
it}
L

-
- .
il S a :
.
i
2121 i3t ot 1 .
o EH NTE BT : ER 7] % 2 » LT § WE MW > wnE o
Hzely .
=4 I|
= H &
|
\
)
\
.
.
. .
A @A

-
W

BHESF) &3
{Perception Aeaction Time)

a4 1L 3 ARAe 2l

2.4. 43 ¥ R U8

B oA AEAE mAdAst A5E QAs & ZF AT A A QFEHE HHSS gEstE H7bA|
©] AJZF(PRT: Perception Reaction Time)S =43t Az A A ug} ©@r|7|o3 Ar|7]ole] L8 5S

setshizel giv,

2.4.1, AJHWY
Al FEH A AS 42 QTAES YR FhH, AnE 20 ZutolA Fnkoz A3
o, Ad Ayl wE BAALE A HAHREdA FRAE fFast Aoy, AdrHo] o



FAWS 28 ot AF do S FHHES AT

2.4.2. A9 v 2 3H

2 (32bit) o] A AAS AT, A A= SHE Tl A ff} ol BaL7E Fuke Abe o
Ao dsiA "ok, ZYE S} AJATe] ARlE 50emE FAIEHEE 5k}

2.4.3. A@&

|
AR
i i
-
L
o ""'II e W
MEREALIC
B
B i
Eﬁa I mra [EiEa [mars | g@a |
o alh 1] P e e B RSN |
AT i ] BT/ 3413340
RET e Es ] L R
T i 18 [ ST
BEAN A &R | B

- AZAA A (®)S] A&7t tAIRERE 4] ¢ AEH7IE FE.

- AZAA B (©)9] Az7b tAIZbE]E ®A] ¢ AFo]aukE FET

- ASAA C(® + @) 257t tAZHERE FA] ¢ 2do] 2} 23] dH 7] 13]& AHA 02 e,
- AZAA D (® + ©)¢] A&7t tAZFset A - dE 7] 23], 2ol xaut 13]5 EAHA o7 2.

ARt 2999 08 A (G, 2 1~ 1002 PAEE, Gate] $B&Est wgel uheh J19At A
535



A A7 ARk agste] g Addxte A RUHZ R Bojx= At EEt,

AZAA A, B ATl rIE gt dEHe 17te] AdFor Brard AolAy Sk Al o
=olXl F5 o] FHA(Compatibility)o] Hh= &9 = = FA v, FHAFlE AaA=-189
ZFAATE A7 JHy AR A el ReEHA @ AS B ol QIF AR A R Al
24 F @7l ARl o WA AL s s AHE AAA HH, EeH oz kel 4 4 39l
. wmEbA] Z1EAe] A AN S AR @713 SR B ASe fho] w7
Tom 7Ead wHekA] Rl FdudAEs AEE 5 Ao

Hbdel] Az AA C, D= AR Fejrh o Het whe e AN v uapeHolnt. ojek Z
AZAAES ARE Fqhst7] s @771 Ao s ARAY7 Brbsstr] wiiol 47]7]19

2 =

]

)t (Geyer and Jhonson, 1957).
SAASS FEAAIZFS] Z8(Sn, tm)(Sn: n& A, B, C, Di tm: m& 1 ~ 10)& & 40719 x=go=
TAE, o] T FAYR A oAbl sHoem FAZE Hm, wksr| kK9] A- AZHPRD) 7
kg Aol AeneE A3 2 dolH = A%eitt.

3. 48 % B9

Ho
2
>
uei)
rlo
o,
>
ey
)
N
L
>,
for
i
r o
1>
o
i
3
3
-
D

=

(@]

D

o]

=4
=
=

=
=

&
=)
>,

> % g
oo
W
ol
ol
i
in)
)

A o] AIZEMT: Motor Time)S =74

of et FHAAES SPSSO ANOVAS AFgshe] 43
U A HA AR A A A wet G773 477
i g 2 71ALe] Azl F AR AY 3

=
H
I
-
H
5
)
2=
o
i3
B=)
o
ol
Job
b

=

to lo

PRI

o

o N
N
=

>
_1 il
0 o

i
19 7
ok

, E 7]
et
r_{
i
S’,L
£
m}&
L
Mo
o2
dp>
ko
-y

ofo
o

il

ox off X my [T
(Lodlo mo et (I oo riT
o
- o
T e
oot
L
i< >
o
N
ox N
= 2 12
E
I o
xR
1
>“§ﬁ&f
ON_YErlo
o
Eﬂr
1%
T
< Mo
12 N
o
o
Loy

o i
o
2
et
e
2y
e
)

o )
X2

>" mlo
Y,
o
)

i
N
o
19
o
{
=2
o

fz 2 o
N
rJ
>
>
o,
X
oX,
Y
>
>
il

Ir o

Mot o

1217} &7Fsst7] wE
I =

o
12
, lo
B
fo T
N
&
o
i,
fo
=
i
2
lo
Ny

fin}
2
ol
i)
)
i
4 Rl
30
o
M
o
R
2 X
i, ;E
:
2
o
©
n

- XA w2 AEEA shE Ak gk A
- AA T EAT F AE 713Ae] AQdEetE aEe A A digk 4
- 2ol AT g ©x o] AFH AlEdold Ao I vk Al HE
- ARy QlEoR WHEHIS A 25 12 HAAAA Y oF, YHIAANA] o F T ek
g A
AnEY

1. Askey, S., Sherdan, T.(1996), "Safety of High Speed Ground Transportation Systems - Human Factors

Phase II: Design and Evaluation of Decision Aids for Control of High-Speed Trains: Experiments and
536



Model," Human-Machine Systems Laboratory, Massachussetts Institute of Technology, Cambridge, MA

2. Capt Werner Naef(2004), “Certified Human Factors in Rail Simulator Training,” Deutsche Bahn

3. G. Li, W. Hamilton, G. Morrisrow and T. Clarke(2003), “Driver Detection and Recognition of Lineside
Signals and Signs at Different Approach Speeds, ” Human Engineering Limited , Presented at the First
European Conference on Rail Human Factors, 13-15 October 2003, York. Conference proceedings published
by Ashgate.

4. G Li, WI Hamilton, I Finch(2003), “Evaluation of Railway signal designs using virtual reality,”
Contemporary Ergonomics, Taylor and Francis Publishers

5. Geyer, B. and C. Johnson(1957), "Memory in Man and Machines," General Electric Review, March, vol.
60, no.2

6. Groeger, J. A., Bradshaw, M. F., Everatt, J., Merat, N., & Field, D.(2002), "Human performance: pilot
study of train drivers' eye movements," Report prepared by the University of Surrey

7. Gruére, Yves.(1992), Proceedings of Canada France Symposium: TGV System Developments. National Arts
Center, Ottawa. March 25-26. pp.87-98

8. HEL/RS/02799a/RT1, Issue 02(2003), "Analysis of the May/Summer Peak in SPAD Occurrences," Technical
report prepared by Li, G. and Lock, D., and authorised by Hamilton, W. 1. at Human Engineering Ltd. for
Rail Safety and Standards Board

9. Railway Group Standard GE/RT8012 (1999), "Controlling the Speed of Tilting Trains Through Curves,"
Technical report prepared by Ray Metcalfe and authorised by Brian Alston Ltd. for Railtrack PLC

10. Railway Group Standard GK/RT0037, Issue 04(2001), "Signal Positioning and Visibility."

11. Suzanne Heape(2005), "Investigation into Driver Dynamic Visual Abilities Across Age - A Preliminary
Study," Human Engineering

12. Matthew Woodward, Karen Wright and David Embrey(1999), A Human Factors Assessment of the Change
in Risk Due to High Speed Train Operations, Human Reliability Associates

13. Miller, G.(1956), "The Magical Number Seven, Plus or Minus Two: Some Limits on Our Capacity for

Processing Information," Psychological Review, vol. 63

537



