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ABSTRACT

Objective: This paper aims to understand the driving performance degradation and gaze dispersion changes under auditory
cognitive workload conditions which consists of three different levels of cognitive complexity. Background: As the use of
in-vehicle technologies became more popular, there is concern about a concomitant increase in driver distraction arising
from their use. While the introduction of voice recognition systems is intended to reduce the distraction due to manual
operation of these units, a significant proportion of the distraction associated with their use may arise not from the manual
manipulation but rather the cognitive consequences. It is also known that the risk of inattentive driving varies with age.
Method: In this study, 15 younger drivers (aged 25-35) engaged in three levels of a delayed auditory recall task, so called
N-back task, while driving on a highway. Results: It was observed that gaze dispersion decreased with each level of
demand, demonstrating that these indices can correctly rank order cognitive workload. Conclusion: Effects were also
observed on driving performance measures including average speed and standard deviation of lane position, but they were
subtle, nonlinear, and did not effectively differentiate. Application: The results of the publishing trend analysis might help
to assess automotive human machine interface (HMI) design.
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2.2 Experiment equipment
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Figure 1. Instrumented vehicle for monitoring driving behavior
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Figure 2. Experimental protocol

A3 A FE L2E ok 36Km(eF 2088 FRUFIE%
T2 9 A 1S Figure 37 o] AL 8 =
2= AFEL 100kphe] HE 2212 1 EFo|H, 3-5%9]
e =ukz vt Yejubzo] oF 8Km 7 o] °'E} T
T ¥ W] s FEoR FAHES 7] St
of, ZEZ A dste] ed AP 11A1~11A] 3047,
2% AP 34 3044140 AE ke sl
=, AP3AE BAa FANEL Y fABH 48 5 Y=
= Ao v wEH SRAgSelx] Afe] Xy

o}

l

2:3_1



i
a

Figure 3. Experimental highway
2.5 Analysis method

SPSS version 17 X2 138 &-8-3}0] Tasks A &
AR 9 AR R 3’k1° A2 H-3K0, 1, 2-back)E
g B AN X5, Y5 T
H3lE ol uxt ‘%‘l’%é@ FAREA S AAEHAT

%y flo

3
pol

0,

3. Results

3.1 Secondary Task Performance
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Table 1. Secondary task error rate

Condition 0-back 1-back  2-back
Non-driving 1.1% 2.3% 2.7%
Dual-task 2.7% 4.2% 4.6%

3.2 Driving Performance
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Figure 4. Driving Performance Measures

3.3 Glance Behavior
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Figure 5. Gaze distribution changes under different cognitive
workload complexity
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Figure 6. Driving Performance Measures as a Function of Task
Level : (a)Gaze SD X axis Result and (b)Gaze SD Y axis Result

4. Conclusion
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