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[Abstract]

Augmented Reality (AR) head-mounted display (HMD) devices are improving in performance, but still face user experience
degradation due to limited field of view (FoV). To address this, previous studies were examined and classified to investigate
guides for spatial immersive content. Based on this, three visual guides were derived, considering the characteristics of space and
interaction. The derived guides aim to aid users' object perception and exploration. The single arrow guide provides intuitive
directional instruction through arrows, the line guide offers clear location guidance using dotted lines, and the mini-map guide
assists users in moving through space and finding objects by providing an overall spatial understanding. These guides were
implemented and applied to spatial content targeting HoloLens, a representative spatial terminal device. It is expected that
confirming the effects of each guide through practical application of the proposed guides will be effective in enhancing the user
experience of spatial immersive content. At this point, where spatial immersive content is expanding, the guide methods proposed
through this study are expected to play an important role in the effective design and utilization of spatial immersive content.
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Table 1. Previous research on spatial computing-based
augmented reality applications

Title of the Paper Author Content Summary
A spatial AR y o This paper dISCLl,!SSleS
system for ornacek, M., a.ugmerjted rea ity in
f Kuffner—McCauley, H., industrial settings,
wide—area )
; ) Trimmel, M., where workers can
axis—aligned )
: Rupprecht, P., view assembly
metric ) : ;
augmentation of & Schlund, S. instructions directly on
(2022) the shop floor instead

lanar scenes .
P of on a fixed screen.

This study presents
the results of

Adaptive Spatial Rupprecht, P.,

Augmented Kueffner-McCauley, H.,| integrating worker
Reality for Trimmel, M., position and gesture
Industrial Site & Schlund, S. recognition using a
Assembly (2020) dynamic projection
system.
Designing spatial To solve the field of
ui as a solution of view problem of
the narrow fov of HoloLens, this study
. Hammady, R., . .
microsoft designed a spatial Ul
. & Ma, M. :
hololens: (2019) that bypasses the field

Prototype of
virtual museum
guide

of view problem and
applied it to an AR
museum system.
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Table 2. Previous research on object recognition and

visualguides

Title of the Pape Author Content Summary
The paper explores
adaptive Ul transitions for
Glanceable AR: Lu, F., head-worn AR, comparing
Evaluating Davari, S., manual, semi—automated,
Information Access Lisle, L., and fully—automated
Methods for Li, Y., mechanisms. It finds that
Head-Worn & Bowman, D. A.|while automation can ease
Augmented Reality (2020) user effort, inaccuracies in
context prediction may
affect user experience.
Providing 3D
Guidance and
Improving the This thesis studied the use
Music—Listening Yamazaki, Y., & |of 3D vibration feedback in
Experience in Virtual| Hasegawa, S. VR shooter games to
Reality Shooting (2023) enhance the gaming
Games Using experience.
Musical Vibrotactile
Feedback
This paper proposes a
visual location recognition
system for indoor
Vision—based navigation using
location positioning Kim, J., augmented reality
using augmented & Jun, H. technology, which includes
reality for indoor (2008) building an image
navigation database and location
model, location
recognition, and the use of
vision—based technologies.
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Table 3. Categorization of guide features

Type of Visual Guides

Features

Image Related Prior Research

Single Arrow Guides

* Simple and Intuitive Directional Instructions
* Clearly Indicate Destination Directions with Arrow Shapes
* Suitable for Indoor or Confined Spaces

Yamazaki et al.
(2023)[20]

Line Guides

* Path Guidance Indicated by Continuous Lines

* Lines Drawn on the Floor or Walls to Represent the Path
* Effective Wayfinding in Complex Spaces

* Paths Can Be Differentiated by Colors and Patterns

Yamazaki et al. (2023)
Kim et al. (2008)[21]
Freitag et al. (2018)[22]

Minimap Guides

* A Small Map Showing a Reduced View of the Entire Space
or Path

* Allows Users to Easily Identify Their Current Location and
Destination at a Glance

* Displays Landmarks or Key Points Along the Route

Yamazaki et al. (2023)

Waypoint Marker
Guides

* Markers Indicating Intermediate or Key Points Along the
Path

* Serve as Waypoints for Path Guidance

* Provide Information on Remaining Distance or Estimated
Time to Destination
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Table 4. Categorization of guide features
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Table 5. User experience (UX) metrics

Category Measurement Measurement purpose
corlglséion Guide efficiency and user
time performance improvement grasp
Quantitative -
. The movement difference between
measurement Trajectory guide and object placement
Comparison of gaze guidance
Eye gaze effects of target objects
_ Measurement of workload of
o NASA-TLX guided performance
Qualtative USE The usability of the guide
Comparing objective data and
Preference actual user opinions
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