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Abstract

Keywords: dome images, 360 degree images, Visual, Virtual tourism

"Movement" is one of the conditions for tourism along with "leisure" and
"disconnection from daily experience." Conventional tourism has generally been based
on physical movement by public transport or by foot. With the development of visual
media and networks, tourism without physical movement has increased. Virtual tourism
has a higher degree of realism than conventional video tourism and it symbolizes tourism
without physical movement.

This research is focused on using dome images as a highly advantageous visual virtual
tourism tool. Even in fields other than tourism research, there are fewer papers on dome
images than HMD images, which are also 360-degree images. There are engineering
papers from the aspect of design technology and some reports on attempts to project
astronomical phenomena such as a solar eclipse and scenery of tourist spots on the dome
theater. However, there is no paper that systematically considers and positions images
suitable for dome theaters and effective usage of dome theaters by comparing them with
HMD images and flat images. In addition, the Japanese government, which recommends
virtual tourism, recommends the use of dome images as an explanation, promotion, and
entertainment viewing tool, but does not mention other uses. This study verified the
effective use of dome images by comparing them with HMD images and flat images.
Furthermore, as a possibility of dome images other than conventional applications,
studying foreign languages and cross-cultural learning as a tool for tourists is proposed.
In each experiment, an easily available 360-degree camera is used, assuming that people
other than video professionals would create tourism content.

University students were selected as the test subjects based on previous studies
showing that younger people are more likely to perceive virtual reality technology as a
reality and that it is better to avoid watching HMDs of generations whose growth is not
stable.

Tourism images are projections of landscapes. Landscape perception has two aspects:



the internal aspect, which is the subject's state of consciousness expressed in the form of
an image, and the external aspect, which is perceived through the spatial location of the
external world captured in the visual field.

In Chapter 2, as an internal aspect of landscape perception, on the premise of
considering the image in the dome image, an experiment of image comparison before and
after virtual sightseeing was conducted using a steam locomotive as a theme. We
inherited the previous study that compared the impressions before and after viewing flat
images, and used the SD method to examine the results.

In Chapter 3, in order to understand the characteristics of the external aspects of
landscape perception, comparative experiments with images with different fields of view
were conducted. A viewpoint comparison was performed using the same HMD image as
the dome image. In this section, we focused on the internal aspect of landscape perception,
which is the difference in images between the two images expressed by the difference in
external conditions, and compared the images by conducting a questionnaire including
the SD method.

In Chapter 4, we focused on the flow caused by the dome image and conducted
experimental lessons on foreign language learning and cross-cultural learning in the dome
theater. We compared the effects of dome images and flat images with the same learning
plan and images. Text mining was conducted on all the free descriptions in the
questionnaire and all the comments made during the class, and the internal aspect of
landscape perception was also discussed.

nn

Like paintings, the image of the dome image was composed of "evaluation," "activity,"
"brightness," and "sharpness," as with paintings and photographs. Compared to
sightseeing that involves visiting the site, the image of the main subject of the video
affects the overall image.

This is a feature when comparing two types of 360-degree images. The elements

non:

suitable for dome images are "images with a sense of expansiveness," "images with

depth," "vertical movement of viewpoint," "viewing by a large number of people," and
"images that show what you want to see above," and the elements suitable for HMD are

"non:

"images with a sense of closeness," "images without depth," "horizontal movement of



viewpoint," "individual viewing," and "images that show what you want to show
downward."
The characteristics of flat images are "easy to see," "less tired," "suitable for long-time

nn

viewing," "low sense of presence and three-dimensionality," "suitable for moving the

nn

camera," and the feature of HMD images is "hard to see," "easy to get tired," "not suitable
for long-time viewing," "high sense of presence and three-dimensionality," and "not
suitable for the camera to move." Dome images are located in the middle of flat images
and HMD images.

The flat images are suitable for continuous movement of the camera, and the subject

can be freely enlarged or reduced. In order to avoid eye strain in 360-degree images, the
time to move the camera is minimized, and the camera tends to move at a constant speed
with regularity. As a result, the viewpoint of the flat images reflects the movement of the
photographer and editor's mind. The viewpoint of 360-degree images reflects the
movement of the viewer's mind. Flat images are a more subjective expression, and 360-
degree images are a more objective expression.
In this study, the usefulness of using dome images for foreign language learning and
cross-cultural learning for tourists as a new possibility is proven. It turned out that the
dome image is the best tool for cultural learning because it is close to seeing the actual
scenery and expresses the spatial characteristics and aesthetic sense of the culture.

In this research, after clarifying the impression characteristics of the dome image and
comparing it with the HMD image and the flat image, the effective usage when using the
dome image for virtual tourism was systematically organized. From there, a new method
of usage is proposed. However, since this paper mainly compares the same images, it does
not reflect the current state of progress such as high-definition and HMD viewing angles
that preceded 360-degree images of flat images. These are issues to be addressed in the

future.



