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Differences in Driver's Longitudinal Vehicle Control, Subjective Fatigue, and Perceived Fidelity
in 2D and 3D Display Driving Simulation
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Abstract

In this study, drivers' longitudinal car control, subjective fatigue, and perceived fidelity were compared between
2D and 3D display driving simulation. The results can be summarized as followings. First, in all target speed
conditions, the drivers tended to drove faster in 2D display condition than 3D display condition. Second, speed
deviation from target speed increased as target speed decreased. Third, distances between the lead vehicle and the
driver's vehicle were significantly reduced in the 3D display condition when the speeds of the lead vehicle were
relatively fast(i. e., over 80km/h). Fourth, although the perceived fidelity was not significantly different between the
two display conditions, subjective fatigue was higher in the 3D display condition than in the 2D display condition.
Key words: 2D vs. 3D driving simulation, speed maintenance, car following, subjective fatigue, perceived fidelity
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Table 1. Drivers' Driving Speeds(km/h) in each Target Speed Condition and Headway Distances(meters) to the Lead-Vehicle

as a of Function Display Types(N = 40).

Types of Target Speed Lead-Vehicle Speed
Display 60km/h 80kmh  100km/h  120km/h 60km/h 80kmh  100km/h
M 81.37 97.42 112.57 130.04 53.13 72.65 93.58
2 SD 20.16 23.59 26.25 30.92 17.33 23.99 28.95
M 74.11 89.62 106.94 123.16 49.14 60.02 74.76
3P SD 17.95 22.09 2834 31.72 18.96 26.46 27.23
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Table 2. Subjective Measure Scores in Speed Keeping and Car-Following Tasks in each Display Condition(N = 40).

Speed Keeping Car-Following
Subjective Measures 2D 3D 2D 3D
M SD M SD M SD M SD
Fatigue
Eye Strain 3.07 1.47 3.66 1.42 2.65 1.47 3.27 1.58
Desire to Stop Display-Watching 3.09 1.27 3.57 1.40 241 1.07 3.02 1.50
Motion Sickness 2.15 1.34 2.44 1.41 1.82 .99 2.41 1.61
Physical Uneasiness 237 1.38 2.65 1.47 2.07 1.24 2.24 1.51
Image Blurring 2.29 1.30 3.44 1.54 2.00 .96 3.14 1.64
Fidelity 3.54 1.47 343 1.39 3.60 1.58 3.50 1.59
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Figure 1. Patterns of Drivers' Driving Speeds in each
Display Condition
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