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Abstract

Car navigation systems have recently become a popular assist system for automobiles. On the other hand, lack of
dedicated motorcycle navigation system is still an issue. This is because currently provided navigation system utilizable
for motorcycle has difficulties for riders to obtain information while driving. Recent research propose of using the head-
up display technology is considered to solve this issue. Although, topics about the amount of information to provide
using the head-up display has not yet been discussed. Since providing too much information distracts driving behaviors,
amount of information control is required to prevent inattentive driving behaviors. To evaluate the preferable amount of
information, we conducted an experiment using the immersive motorcycle simulator integrated with a head-up display.
The experiment measured motorcycle riders’ viewpoint movements using the eye-mark recorder to observe the duration
spent against the information provided using the head-up display. Through the experiment, we presented different length
of Japanese syllabary characters (Hiragana) on the head-up display to 10 subjects. Experiments results indicate presenting
5 Japanese syllabary characters is the preferable amount of information to the motorcycle rider while driving. Applying
information theories, we conclude that the preferable information transmission rate is approximately 16 bits per seconds.

Key words : Head-up display, Immersive cave, Virtual reality, Motorcycle simulator, Navigation system, Human
interface
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Fig. 1 HUD attached scooter-type motorcycle inside the immersive CAVE.
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Table 1 Amount of trial conducted for each subject.

Text length
[ 23 1456 7]s | ™
Withmeaning | S | S | S| 5| 5|5 |5 |5 40
Lowerleft ™0 meaning | 5 | 5 | 5| 5|55 |55 ]| 40
Withmeaning | 5 | 5 | 5 |5 |5 |5 |5 |5 40
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Total 20 [20 [20 [ 20 [20 [20 [ 20 [ 20 | 160
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Fig. 2 Randomly generated text string example presented on the HUD.
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Fig. 3 The eye mark recorder EMR-9. Fig. 4 Defined rider’s reaction duration for analysis.
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Fig. 5  Virtual course, and the place where the information Fig. 6 Scenery of the performed experiment.

was provided.
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Fig. 7 Experiment results of average duration based on length.
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Fig. 8 Experiment result of observation time per letter.
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Table 2 Observed speed of information processing.

Text length | Textin bits | Observation time [ms] | Bit per second

1 6.17 1210.70 5.10

2 12.34 1409.80 8.75

3 18.51 1682.98 11.00
4 24.68 1817.84 13.58
5 30.85 1944.95 15.86
6 37.02 2106.95 17.57
7 43.19 2212.46 19.52
8 49.36 2353.90 20.97
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Fig. 9 Four types of signs presented on the HUD.

Table 3 Comparison of observation time between text and sign.

Information type | bit | Observation time [ms] | Bit per second
text 6.17 1196.01 5.16
sign 2.00 411.07 4.87
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