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Abstract: Augmented-reality (AR) systems present information about a user’s surrounding environment by
overlaying it on the user’s real-world view. However, such overlaid information tends to obscure a user’s
field of view and thus impedes a user’s real world activities. This problem is especially critical when a user
is wearing a head-mounted display. In this paper, we propose an information presentation mechanism for
mobile AR systems by focusing on the user’s gaze information and peripheral vision field. The gaze infor-
mation is used to control the positions and the level-of-detail of the information overlaid on the user’s field
of view. We also propose a method for switching displayed information based on the difference in human
visual perception between the peripheral and central visual fields. We develop a mobile AR system to test
our proposed method consisting of a gaze-tracking system and a retinal imaging display.
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Fig. 1 The overlaid information annotations may create blind

spot in the user’s visual field.
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Fig. 2 The human recognizable angle difference for texts,

shapes and color.
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Fig. 3 This illustrations shows our proposed “Peripheral Vision Annotation” method.

(a) shows simple icon on the users peripheral vision area, (b) shows user gaze

the icon unveil more detailed information needs.
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Fig. 4 The flow chart of “Peripheral Vision Annotation”
method.
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Fig. 6 The result of eye gaze estimation by using our eye-

tracker.
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Fig. 5 Our Eye-tracker prototype. The infra-red camera captures reflected eye image

by IR-cut filter and visible-light camera captures the environmental information.
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Fig. 7 The accuracy of our eye-tracker. We conducted eye gaze

estimation accuracy experimentally specifying 11 gaze
target points on a plane 50 cm away from the partici-

pant. No head restraint applied.
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Fig. 8 Experiment environment.
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Table 1 The icons that was used in this experiments.
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(£8k 2)

“TILT 7y K
s | TIA XJ

RETUE LT
ERR LT 3 30

® 2 FEHMER FoRe L, TOHBIOR, IR EOR

Table 2 Result of exp. 1. User reaction speed changes according to the display position.
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