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A study on arousal level improvement of train driver
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The railway accidents caused by human errors don’t disappear at present. Decline of the train driver’s arousal
level has the possibility to cause it. The new type of operation support system to retain the arousal level should
be necessary. It is important to grasp driver’s gaze shift first to prevent human errors. We developed a train
simulator to analyze the gaze shift and the drive behavior. Experiments to analyze the driver’s behavior are
carried out by using the developed train simulator. It is shown that the simulator is effective for obtaining driver’s

behaviors.
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Fig. 1 Configuration of train simulator
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Fig. 2 Appearance of the simulator
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Fig. 4 Gaze shift in straight track

Fig. 5 Gaze shift in curve

— BlE —



B (FowdAA—TF 7 s adld, EMR-8) % #hER#& |-
WHLTHW L.~ PR & ETERET I = b —
FIWRIFT—4H & LTRELE.

3.2 KSR

3.3.1 I HE R 0 P AT B o0 4

WG E L TV SR ECOERITEIC > W TR T
L. H3E, EHRAOMEREZRL, xZKFEHM, yiX
EEAFHOERSERETH S, 6288056385 F Tlih
BMEETLTHS.

F9 EREETT L OB OV TRTAHS. K
IOMBMEE LD &, B0 FHEBROTHRAZRH NI
Ll e, B4 EBET 200 M OB A2 R4,
AT ICHEP LTWA, = ORS8RI SEEE % [
6IZART. 02~04 BB ELE V. 2E 0 —ROER
T2, Wil T A RBBE AT TE Y, 6
FOBRBEHRATERLTWAZ EBDMD.

Wiz, MABRIZ DWW TR CAS. F3OEMELE RS &,
620F{FIE N B HOXFMORMBEBNE L K& o
T3, Z ORBIBRA ES CRT. ERARKEST I
STLTWA. FIERIBRICASR S MMRL D EORE

100 =y
Velocity |
go |—Notch |

1

8

- . ; ,‘ 22 - - 6

70F : : e e e |

60 - Stk RES. e

50 - ; : 3 — 0
a0 -
30 ¢

2 -

]0; — e el wad

0 —— : -10
0 20 40 60 80 100 120

Time [s]

Velocity [km/h]
Notch

(a) Normal behavior

Fig. 7

B4 : : . '
15.5 i L
Y :

7.8+

[dez]
_?'8 -

-23.3 L , - !
-31.0 -15.5 0.0 15.5 31.0
X [deg]

(a) Normal behavior

E
"

: E | j alle m

0.0-0.2 0.2-04 04-06 06~08 0.8-1.0 1.0~1.2 1.2-1.4 1.4~1.6 1.6~1.8 1.8-2.0
Time [s]

Fig. 6 Histogram of glance time
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Fig. 8 Gaze shift of subject B
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Fig. 9 Gaze shift until brakes

Table 1 Reaction time to pilot lamp

Subject Reaction time [s]
A 18.30
B 0.86
G 1.29
D 10.46
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