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International Association of Traffic and Safety Sciences
Report of Research Project No. H512, 1994, Tokyo Japan

PRESENTATION OF VISUAL INFORMATION FOR
DRIVERS AND THE SAFETY

ABSTRACT

Toshiaki Miura (Osaka University), Masafumi Yano (Tohoku University),
Makoto Takahashi (Institute of Labor Sciences), Rikio Sugano (Chiba University)

Recently information systematization of vehicles and traffic networks are rapidly
developing. Several kinds of visual and auditory aids for drivers have already began to
be used. In spite of these affairs, few research examined those safety. In the preceding
study by the same authors (IATSS Project Report No. H406), examined the safety by two
kinds of questionary to common drivers and researchers. There, safety of visual aids
was focused on. So, in the present study, shift of visual attention in depth (diffrent
distance) was examined in observer moving condition. No previous research like this was
performed in spite of the importance.

Shift of attention in depth was examined using a tunnel simulator. The simulator was
1/50 scaled with 13m length and subjects can move like real driving in various speed.
Task of subjects were relative distance judgment of targets (LED): farther, nearer or
same in comparison with a fixation point. The reaction time was measured.

A fixation point was presented at an apparent distance of 60m (real sight distance of
2.4m) from subjects. Targets were presented on central sight line, at five apparent
distance of 5m to 115m (real sight distance of 0.2m to 4.6m). These distances were
counterbalanced based both on apparent distance and real diopter. Brightness of targets
of all distances was the same.

Two kinds of condition were adopted. One was moving condition of subjects; apparent
speed of 40km/h, 80km/h and stationary. The other was expectancy as to appearance
location relative to fixation point: valid, invalid and neutral.

The results clearly showed that reaction time of nearer targets are shorter than that
of farther targets in all conditions. This supports viewer centered representation of
three dimensional space. Concerning direction of shift (switching) of attention, reaction
time of shift of attention from far location to near location is shorter than the reverse.
This is called ”rubber band metaphor of attention” (asymmetrical viewer centered mode
of attentional shift). The difference is largest in high speed condition, and almost no



difference is found in stationary condition. These results are reasonable for drivers’
safety and ecologically valid. Further underlying mechanism and applicable suggestions
are discussed from a viewpoint of safety. One of the suggestions is that visual displays
such as visual navigation display in vehicles are not suitable for drivers from a viewpoint
of safety. This is because poorer performance was found in switching of attention from
near location to far location.
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