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Comparison of Characteristics between Scale Model and CG
for the Experience by Simple VR Headset with the Smartphone

ONozomi ISHIYAMA*' Yuji MATSUMOTO**

Keywords : VR, Smartphone, Scale model, CG

The purpose of this study is to use a scale model that has long been popular in the expression of architecture, for the
simple VR headset using the smartphone (S-VR) which is popular nowadays. While investigating spatial
reproducibility of the simulation using S-VR, which is one of the important tasks of utilizing VR technology in
architecture field, we clarified the characteristics of the spatial impression which is felt by the difference between the
scale model and CG expressing VR space. We considered not only the merit of those, but also the characteristics. First
of all, we compared S-VR and Liquid Crystal Display (LCD). We conducted an experiment by the Semantic
Differential scale method (SD method), and subjects evaluated seven levels by the 13 selected adjective-pairs.
Correlation between S-VR and LCD was determined, and it was strong positive correlation. In addition, in all the
evaluation items, the scale score difference obtained by subtracting the LCD from the S-VR is positive, and there was
a difference of two points or more in the items of "Reality" and "Reproduced". From these results, S-VR gained a
higher evaluation on the spatial reproducibility than LCD. Therefore, we continued the experiment focusing on S-VR
and subjects evaluated seven levels by the 16 reselected adjective-pairs. Second, we compared the impression of the
space due to the difference in expression medium used in S-VR, that is, CG and scale model, and clarify their
characteristics using analysis of variance. The difference in space was expressed by changing the pattern of objects
hanging from the ceiling. Scale model tends to be evaluated as "Open", "Like", "Emotional", or "Friendly", on the
other hand CG did as "Unfriendly", "Luxury" or "Oppressed". In CG, the difference in patterns of space gave different
impressions. In the other hand, in scale model, it was less likely to influence the impression. Every pattern gave a
good impression, alternatively, according to the simple main effect test, significant difference was not shown in the
evaluation scale scores between all patterns. In other words, whichever pattern was similar impression in scale model.
As the result, when comparing impressions by scale model, it is necessary to pay attention to those characteristics.
We conclude that spatial reproducibility in S-VR was verified. Furthermore this result suggest that it is necessary to
select the S-VR space expression medium suitable for the purpose and to give consideration to the impression in
spatial simulation experiences using VR technology. In addition to characteristics clarified in this research, to take
physical conditions and the time to create scale model into consideration, for simulation comparing multiple patterns,
it is best to use CG as a space expression medium. While, for instance presentation, in the case of expecting to give a

better impression to the space, it is effective to use scale model.

*1 Dept. of Design, Graduate school of Science and Technology, Kyoto Institute of Technology
*2  Assistant Prof., Faculty of Design and Architecture, Kyoto Institute of Technology, Ph.D.
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