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Abstract

Optimised methods of AR presentation to support reaching

movement in mixed reality

Akiyuki MATSUMOTO

As mixed reality using Head Mounted Display (HMD) or smartphone has become
popular, the usage of augmented reality (AR) technology in daily life is expected to
increase. In this case, AR objects may cause a problem occluding real objects and it
becomes as obstacles for appropriate reaching movement to the real objects. Our previ-
ous study showed that the reaching movement actually followed a trajectory to avoid an
AR objects when real targets were occluded by them. While the AR objects may have
such a disturbing effect on the reaching movement, there are also researches and devel-
opment activities aiming to utilize AR for support of body movement as well. Thus, it
is possible to support reaching movement by AR. In this study, we first examined the
effects of the transparency of occluding AR objects as a way to correct the trajectory
avoiding them. Next, we examined the possibility to use AR objects showing a virtual
trajectory to guide reaching movement. The AR support systems reported by previous
studies mainly took third person viewpoints and also the studies which took first person
viewpoint showed a direction of movement of the whole body to guide self-motion. In
this study, we examined the effects of AR trajectory of reaching movement by users’
single hands at the first person viewpoint. Considering the existence of other additional

information by AR, we also examined the effect of simultaneous presentation of occlud-
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ing AR objects with AR trajectory on reaching movement. In addition, we examined
the difference of binocular and monocular presentation of AR trajectory support on
reaching movement. The results showed that the presentation of AR trajectory cor-
rected the avoiding trajectory from AR occluding objects. However, it is also suggested
that the difference between the AR trajectory and the actual reaching movement still
exists even when participants consciously tried to follow the AR trajectory guide. In
addition, there was no effect of correcting avoiding trajectory when there was no time
limit even with AR occluding objects being transparent, while the avoiding trajectory
corrected with 30 % transparency in time limited situation. As for the binocular dis-
parity effect, stereo display showed a more accurate trajectory than monocular display

due to enhancing more accurate position perception of AR trajectory object.

key words Mixed Reality, Augmented Reality, trajectory support, transparency,

occlusion, reaching movement
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