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Implementation of Vehicle Environment for Drivers
Behavior Monitoring while Driving
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Abstract : There has been recent interest in intelligent vehicle technologies, such as advanced driver assistance systems
(ADASS) or in-vehicle information systems (IV1Ss) that offer a significant enhancement of safety and convenience to
drivers and passengers. However, unsuitable design of HMI (Human Machine Interface) must increase driver distraction
and workload, which in turn increase the chance of traffic accidents. Distraction in particular often occurs under a heavy
driving workload due to multitasking with various electronic devices like a cell phone or a navigation system while
driving. According to the 2005 road traffic accidents in Korea report published by the ROad Traffic Authority (ROTA),
more than 60% of the traffic accidents are related to driver error caused by distraction. This paper suggests the
implementation of vehicle environment to monitor driver and vehicle to reduce the driving workload which is can be
used the advanced driver and vehicle management systems (ADVMS). On-road experiment results showed the
feasibility of the suggested vehicle environment for driver and vehicle monitoring.

Key words : driving workload, driving distraction, driving behavior monitoring system, driving performance, cognitive
workload
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1 Time =73k A7t
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3 | Speed CAN tlo]¥
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- o
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10 | FaceLab frame | FacelLab =& <]
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13 | Latitude GPS =

14 | Longitude GPS A%

15 | Altitude GPS 11:=

<]

\elodty(kth)
&

(<]

f, Nmﬁmmk

0

1 2001 4001 6001 8001 10001
Time(30nsec)

Fig. 8 2 Aok A% RUE Y A4 #49) FYP S5 =
YE g 23

7he AR oM SRR A =2 E
FYPsAM Ao £ L GPS HRIF AFH o=
FREHE AL &ds ATt

5. 4

rhu

B A7 1A AR5 A7 A%
ADVMS$] T2} AR 40N & THE 7
thel A 2siskglet 3 ADVMS 7HEg 43 3
SAZ LA A mUE Yy A4 @48 7=
At WA gz, AtE A EAL ERA
AFHA 4 5R7HE SR e 2 HAES
de 5 AT

1) Aol 15315 B3] 1% ADVMS
o) Pz} Z4zke] T4 Q4o aTHE V5 E

A,

U
>

l

“Googlé

Fig. 9 Aot A EUE ) 24 879 GPS U H
g 23



ERER R
2) ADVMSE 3ed S22be} e w]el o)
B3¢ FEIAGon, A3 BFY 45 4F
she] 958 07 2 A BUE 7152 el
sheleh
AA, B ATE FEtD Y
BUEY 4% 8739 el 744 7]
2 ARH oz A% BASA thebA E74A9)
4% Bre Fatel AR B9 4
Shoh 8, E AT0N FESEL A AR BHL
Ao A ush A AFY 4
27h 74 ofok S, HUHY AR E ol 3ol
SAR) $ATIE 2HFL LT3k B

Slel) % A7 FHe o = @ et
7|

R A7 Bsle REAA LB A AT
o9} WA 5] AR S W DA}
o} 7]} A 2L Wol FARAF YT

o

References

Anttila, V. and Luoma, J., "Surrogate in-vehicle
information systems and driver behavior in an urban
environment: A field study on the effects of visual
and cognitive load," Transportation Research Part F:
Traffic Psychology and Behavior, 8(2), 121 - 133,
2005.

Cena, G., Valenzano, A. and Vitturi S., "Advances, in
automotive digital communications,” Computer
Standards and Interfaces, 27(6), 665-678, 2005.

Cho, J. H., Nam, H. K. and Lee, W. S., "Driver
Behavior with adaptive cruise control,” International
Journal of Automotive Technology, 7(5), 603- 608,
2006.

Donmez, B., Boyle, L. N., Lee, J. D. and McGehee, D.
V., "Drivers' attitudes toward imperfect distraction
mitigation strategies,” Transportation Research Part
F: Traffic Psychology and Behavior, 9(6), 387-398,
2006.

Dressel, J. and Atchley, P., "Cellular phone use while
driving: A methodological  checklist  for
investigating  dual-task costs,”  Transportation

Research Part F: Traffic Psychology and Behavior,
11(5), 347-361, 2008.

Horberry, T., Anderson, J., Regan, M. A., Triggs, T. J.
and Brown, J., "Driver distraction: The effects of
concurrent in-vehicle tasks, road environment
complexity and age on driving performance,”
Accident Analysis and Prevention, 38(1), 185-191,
2006.

Lee, J. K. and Lee, I. S., "Intelligent advanced safety
vehicle technology development,” Auto Journal,
28(4), 22-27, 2006.

Lee, W. C. and Cheng, B. W., "Effects of using a
portable navigation system and paper map in real
driving," Accident Analysis and Prevention, 40(1),
303-308, 2008.

Lee, Y. T., Kim, M. H. and Son, J. W., "Effects of
advancing age on drivers' cognitive workload,"
Journal of the ergonomics society of korea, 28(3),
2009.

National Police Agency, "Statistics of road traffic
accidents in Japan," 1998.

ROTA (Road Traffic Authority), "Road traffic
accidents in Korea," 2005.

Patten, C. J. D., Kircher, A., Ostlund, J., Nilsson, L. and
Svenson, O., "Driver experience and cognitive
workload in different traffic environments,"
Accident Analysis and Prevention, 38(5), 887-894,
2006.

Save-IT, SAfety VEhicle(s) using adaptive Interface
Technology (SAVE-IT) Program. RSPS/Volpe
National Transportation Systems Center (Public
Release of Project Proposal), Cambridge, MA,
2002.

Treat, J. R., "A study of pre-crash factors involved in
traffic accidents,” HSRI Research Review, 10(11),
1-35, 1980.

Victor, T. W., Harbluk, J. L. and Engstrom, J. A.,
"Sensitivity of eye-movement measures to
in-vehicle task difficulty," Transportation Research
Part F. Traffic Psychology and Behavior, 8(2),
167-190, 2005.



