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[Abstract]

Walk-In-Place (WIP) is a technique for exploring virtual environments (VEs) via in-place walking-like gestures. One advantage
of WIP is that it only requires a small physical space to navigate vast VEs. However, it often causes users’ unintended positional
drift (UPD) in the real world. This study investigates whether such UPDs are related to the users’ gaze direction and the biased
weight distribution of the VR head-mounted display (HMD). To achieve this, a VR jogging simulation exploiting WIP was
created, and an attachment capable of shifting the center of the mass of HMD was devised. A total of five gaze direction
conditions were compared in the first experiment, and two HMD weight center conditions were examined in the second. Both
used the within-subjects design, and each experiment had nine and 15 participants, respectively. The results did not reveal
statistically significant effects of either gaze direction or weight center on UPD. However, forward UPD occurred in all conditions,
and no parabolic trajectories were observed. Moreover, a strong correlation was observed between the number of WIP steps and
the magnitude of UPD. We discuss the results and propose future research directions.
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Table 1. Summary of UPD per condition in experiment 1

Lateral UPD Vertical UPD Absolute UPD
Condition
Mean sD Mean sD Mean sD
(m) (m) (m)
Center -0.073 | 0.188 | 1.269 | 0.666 | 1.743 | 0.934

Upper—Left | -0.129 | 0.277 | 1.496 | 0.639 | 1.305 | 0.835

Lower-Left | —0.064 | 0.326 | 1.361 | 0.770 | 1.528 | 0.698

Upper—Right | -0.029 | 0.136 | 1.176 | 0.749 | 1.826 | 0.835

Lower—Right | 0.065 | 0.235 | 0.981 | 0.716 | 1.471 | 0.904
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Fig. 3. (a) HMD used in experiment 1 (b) HMD used in
experiment 2
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Table 2. Summary of UPD per condition in experiment 2

Lateral UPD Vertical UPD Absolute UPD
Condition

Mean sD Mean sD Mean sD

(m) (m) (m)
Balanced | 0.013 | 0.482 | 2.736 | 1.110 | 2.783 | 1.091
Unbalanced | 0.068 | 0.368 | 2.456 | 1.110 | 2.483 | 1.108
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