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Abstract : Intelligent vehicles have become the center of interest in automobile, truck, crane, public transportation,

industrial vehicle, and military vehicle research fields. Intelligent vehicle systems offer the potential to significantly

enhance safety and convenience for both drivers and passengers. However, driver including elderly driver have a suffer

to operate the complex functions of intelligent vehicle. In order to present a solution to this problem, we proposed

driving workload assessment using in-vehicle task. In addition, driving workload assessment results are given with

comparison of NASA-TLX and the task performance time.
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Task

classification
Description

Manual

only

Tasks that can be performed by one of the driver’s

hands without visual reference.

Manual

primarily

Driver uses vision to find a control and possibly

determine its present setting. Then driver moves one

hand to control, and as hand approaches control,

vision is no longer required. Driver executes

remainder of task manually.

Visual

only

Tasks that are completely or largely visual in terms

of resources used. Require no manual input and are

always information gathering tasks.

Visual

primarily

Tasks that rely heavily on vision but require a

degree of manual input. Vision is used to locate and

gather information, some degree of manual input

required to be able to gather information.

Visual-

Manual

Tasks feature interactive visual and manual

demands. Driver gathers information and uses it for

making additional manual inputs, or the driver

makes manual inputs sequentially to access desired

information.

Table 1 In-vehicle information system task classification
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Fig. 4 Dual task cost performance evaluation index
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Fig. 6 DTC result of driving workload using task performance

time
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Fig. 5 DTC result of driving workload using NASA-TLX



“

” .

References

1) Year.A. Broggi, “Intelligent vehicle applications

worldwide,” IEEE Intelligent Systems, Vol. 15, No.

1, pp. 78-81, 2000.

2) G. Leen and D. Heffernan, “Expanding automotive

electronic systems,” Computer, vol. 35, no. 1, pp.

88-93, 2002.

3) R. Isermann, R. Schwarz, and S. Stolzl,

“Fault-tolerant drive-by-wire systems,” IEEE

Control Systems Magazine, vol. 22, no. 5, pp.

64-81, 2002.

4) Johan Engstrom, Emma Johansson, and Joakim

Ostlund, “Effects of visual and cognitive load in real

and simulated motorway driving,” Transportation

Research Part F: Traffic Psychology and Behavior,

Vol. 8, No. 2, pp. 97-120, 2005.

5) Oliver Carsten, and Karel Brookhuis, “Issues arising

from the HASTE experiments,” Transportation

Research Part F: Traffic Psychology and Behavior,

Vol. 8, No. 2, pp. 191-196, 2005.

6) Tim Horberry, Janet Anderson, Michael A. Regan,

Thomas J. Triggs, and John Brown, “Driver

distraction: The effects of concurrent in-vehicle

tasks, road environment complexity and age on

driving performance,” Accident Analysis &

Prevention, Vol. 38, No. 1, pp. 185-191, 2006.

7) Wang, J., Knipling, R.R., and Goodman, M.J., “The

role of inattention in crashes; new statistics from the

1995 crashworthiness data system (CDS),” 40th

Annual Proceedings: Association for the

Advancement of Automotive Medicine, pp. 377

392,1996.

8) Stutts, J.C., Reinfurt, D.W., Staplin, L., and

Rodgman, E.A., “The role driver distraction in

traffic crashes” Report Prepared for AAA

Foundation for Traffic Safety. Retrieved, 2003.

9) Hiroshi Makishita, and Katsuya Matsunaga,

“Differences of drivers’ reaction times according to

age and mental workload,” Accident Analysis &

Prevention, Vol. 40, No. 2, pp. 567-575, 2008.

10) Virpi Anttila, and Juha Luoma, “Surrogate

in-vehicle information systems and driver behaviour

in an urban environment: A field study on the

effects of visual and cognitive load,” Transportation

Research Part F: Traffic Psychology and Behavior,

Vol. 8, No. 2, pp. 121-133, 2005.

11) Trent W. Victor, Joanne L. Harbluk, and Johan A.

Engström, “Sensitivity of eye-movement measures

to in-vehicle task difficulty,” Transportation

Research Part F: Traffic Psychology and Behavior,

Vol. 8, No. 2, pp. 167-190, 2005.

12) Geva Vashitz, David Shinar, and Yuval Blum,

“In-vehicle information systems to improve traffic

safety in road tunnels,” Transportation Research

Part F: Traffic Psychology and Behavior, Vol. 11,

No. 1, pp. 61-74, 2008.

13) Wen-Chen Lee, and Bor-Wen Cheng, “Effects of

using a portable navigation system and paper map in

real driving,” Accident Analysis & Prevention, Vol.

40, No. 1, pp. 303-308, 2008.

14) Jeffrey Dressel, and Paul Atchley, ”Cellular phone

use while driving: A methodological checklist for

investigating dual-task costs,” Transportation

Research Part F: Traffic Psychology and Behavior,

Vol. 11, No. 5, pp. 347-361, 2008.

15) Wierwille, “Visual and manual demands of in-car

controls and displays,” Peacock and W. Karwowski,

Automotive Ergonomics, 1993.

16) S. G. Hart, and L. E. Staveland, "Development of

NASA-TLX (Task Load Index): Results of

empirical and theoretical research,"in Human

Mental Workload, P. A. Hancock and N. Meshkati,

Ed. North-Holland: Elsevier Science Publisher B.

V., pp. 139 183, 1988.




