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ABSTRACT

Traditional tactile controls that include push buttons and rotary switches may cause significant
visual and biomechanical distractions if they are located away from the driver’s line of sight
and hand position, for example, on the central console. Gestural controls, as an alternative to
traditional controls, are natural and can reduce visual distractions; however, their types and num-
bers are limited and have no feedback. To overcome the problems, a driver interface combining
gestures and visual feedback with a head-up display has been proposed recently. In this paper,
we investigated the effect of this type of interface in terms of driving performance measures.
Human-in-the-loop experiments were conducted using a driving simulator with the traditional
tactile and the new gesture-based interfaces. The experimental results showed that the new inter-
face caused less visual distractions, better gap control between ego and target vehicles, and bet-
ter recognition of road conditions comparing to the traditional one.

Key Words: Driver distraction, Gesture interface, Head-up display, Human-machine interaction,

In-vehicle system
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Fig. 2 Design of the interface space on a driving
simulator: (a) front view, (b) side view
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Table 1 Tasks and events in the scenario on the expressway
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Fig. 6 Events in the scenario on the street

Task Event

Mo Location Device Operation Location Situation

1 370m Aircon Up 420m Accident

2 675m Audio Down 725m Roadwork
3 1,100m Aircon Up 1,150m Sharp Corner
4 1,390m Audio Down 1,440m Cut-in

5 1,570m Aircon Up 1,620m Accident

6 1,800m Audio Down 1,850m Sharp Corner
7 2,130m Aircon Up 2,180m Sudden Stop
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Table 2 Tasks and events in the scenario on the street
No Task Event
Location Device Operation Location Situation

1 300m Aircon Up 350m Accident

2 420m Audio Down 470m Traffic Signal Change
3 790m Aircon Up 840m Jaywalking

4 1,000m Audio Down 1,050m Cut-in

5 1,330m Aircon Up 1,380m Traffic Signal Change
6 1,570m Audio Down 1,620m Jaywalking

7 2,130m Aircon Up 2,180m Traffic Signal Change

e T A R B RS

(b)

Fig. 7 Sample events on the street: (a) traffic signal
change, (b) jaywalking
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