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Abstract

Comparison of visual impressions according to
Uniformity Ratio of Illuminance Standards for Creating a

Safe and Comfortable Night Environment in Urban Parks
- Using VR Simulation -

Jeonghwan Lee
Department of Landscape Architecture
Graduate School of Environmental Studies

Seoul National University

This study simulates the night environment of an urban park using
immersive virtual reality simulation and evaluates and compares the effect
of the Uniformity Ratio of Illuminance Standards on the visual impression
of park users. Parks with Uniformity Ratio of Illuminance Standards create
an environment that looks darker than the actual brightness and more
contrast. In such an environment, it is challenging to identify upcoming
objects, and visibility is poor, which may increase anxiety among night park
users. In addition, frequent cancer compliance can increase visual fatigue
and cause excessive glare in some lighting equipment's light sources,
hindering the visual comfort of night park users. However, the domestic
night environment of urban parks is currently focused only on "Average
[lluminance," not only the Uniformity Ratio of Illuminance Standards but
also related research is insufficient.

Currently, the existing lighting design software used in designing the
night environment has several limitations in terms of qualitative analysis.
On the other hand, Virtual reality is a useful tool for experiencing space
through characteristics such as interactivity, Iimmersion, realism, and

behavioural subjectivity. Immersive virtual reality manufactured using
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Unreal Engine, a game engine, can realize a high sense of immersion and
reality, maximizing the psychological perception of the night environment of
experienced people, and is a handy tool in situations where real—time
scenario changes are needed.

Therefore, to create a safe and pleasant night environment for urban
parks, this study attempted to verify the importance of the night
environment by qualitatively evaluating the night environment of the park
according to the night environment. The site is the highest crime rate and
112 reports among the parks that received the lowest park safety rating in
Seoul.

As a method of this study, first, theoretical consideration, analysis of
previous studies, and domestic and foreign Uniformity Ratio of Illuminance
Standards were investigated to identify the relationship between the fungus
system and visual impression, and qualitative evaluation indicators in
outdoor lighting environments, and the status of domestic and foreign
fungus standards. In addition, expert interviews strengthened the
background and necessity of this study. Second, I produced a 3D
modelling—based immersive VR night environment simulation using target
site status analysis and software such as SketchUp, Twinmotion, Relux,
and Unreal Engine 4. Third, I conducted VR experiments and 5-—point
Likert scale surveys using HMD (Head Mounted Display) for the general
public. Fourth, through the survey results, I analyzed the visual impressions
felt by the experienced person were compared according to the Uniformity
Ratio of Illuminance Standards.

This study verified the importance of the Uniformity Ratio of Illuminance
Standards that can be overlooked by comparing the difference in visual
impressions according to the Uniformity Ratio of Illuminance Standards in
the night environment of urban parks, and it is meaningful to present a
new technique for night environment simulation of urban parks using virtual
reality technology. Through the study results, I identified the effect of the
Uniformity ratio of Illuminance Standards on the visual impression of park
users, and [ presented the minimum Uniformity ratio of Illuminance
Standards of the park. Besides, I confirmed the possibility of night

environment simulation and qualitative evaluation using virtual reality
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technology. The results will ultimately contribute to creating a safer and

more pleasant night environment for urban parks.

I Keywords : VR, Night Environment Simulation, Uniformity Ratio of

lluminance Standards, Urban Park, Unreal Engine

I Student Number : 2019-20613
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