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A Study on Expressing the Methods of Light for Creating Safe Space
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Abstract

On account of the increasing crime rates annually and the consequent rising anxiety, safety has become an important
topic in the aspect of environmental formation to provide decent lives to urban dwellers. As a result, great emphasis has
been placed in the importance of Crime Prevention through Environmental Design (CPTED), a design method which
utilizes physical environmental design to prevent crime. The definition of CPTED encompasses the technological level of
crime prevention as well as comprehensive environmental design which takes into consideration fear or terror in view of
human recognition and emotion. However, the current application method of CPTED in Korea is still limited to the
technical supplementation of facilities, such as CCTV and streetlight, and fragmental modification like village mural
paintings. Moreover, the guideline for CPTED in Korea is only a theoretical adaptation of foreign books and does not
offer sufficient studies for a practical design method that will improve the life of city dwellers. The purpose of this
study is to examine design methods for safe environment construction in accordance with the changing concept of
CPTED by understanding the characteristic of space and analyzing the how the methods of light are expressed. This
study aims to provide basic material which will serve as a guideline in creating a safe environment in the future.
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Table 2. Space Elements according to Correlation Analysis
between Fear of Crimes and The Physical Environment

Primary Spatial Elements of Physical Space

Researcher . .
according to Fear of Crimes

« Fear of crime has different regional
characteristics influenced by social,

. Pl
Ko, J. H.  cultural, and economic factors. S ZC;;CSS
(2009)  * The status of the physical environment p
. h . disorder
according to spatial characteristics makes
an effect on fear of crimes.
Ku, L. Y. * Building type (width and height) and use Visibility
affect the level of fear people feel. They
(2012) L T Openness
also decrease connectivity and visibility.
* Environment for crime prevention should .. . ..
. . . Visibility
Ku, T. Y.  be created through visual sharing which A
(2016) includes visibility and visual connectivity eVt
Territoriality
as avenue components.
* Design to secure safety through the
Kim, Y.J.  psychological regionality of residents, that Territoriality
(2015) is, connectivity with the physical Connectivity
environment is needed
« External space plan that increases the Territoriality
Kim, N. Y. safety and security of apartment buildings Visibility
(2008) is necessary through territoriality and Connectivity
connectivity of physical space. Accessibility
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Figure 1. Spatial Characteristics for Safe Spatial Design
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Table 3. Expressing Aspects
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of Light according to Light

Light Classification

Expressing Characteristics of Light

Light for Shape

Refers to the brightness and
direction of light, contrast of
shadows meet forms and structure

« Silhouette light

« Light illuminating shape
» Shadow casting light

« Light changing shape

« Light emphasizing shape

Light meeting matter

Refers to the physical
characteristics of light (projection,

reflection, refraction and diffraction)

« Light highlighting properties of
matter

* Projecting light

« Filtered light

are combined with materials and R{:ﬂected 1 ight
« Diffused light
texture
Light with time « Blinking light
« Objected light

Refers to the perception of light as
an object with mobility,
directionality and flexibility

« Light changing according to time
« Light giving a sensory experience
« Light delivering information
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Table 4. Detail of Survey Participants

CategOryNumber Academic Career Position Lighting

Group

. 4 Master  10~15 Var. Good
Architecture -
Space 6 Master ~ 7~10 Researcher Fair
Designer ) 7 Doctor  10~15  Var. Good
Interior
3 Master ~ 5~10 Researcher Good
2) % ZAREA

dukro g AHP H4

HE 225 Yo

it JL
-
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ol
ol
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Table 5. Analysis Iltems and Consistency Index of Each Specific
Iltem

Analysis Items Number consistency index

Upper hierarchy structure 3 0.0024
5 0.0144
Visibility .
Lower hierarchy structure 5 0.0063
5 0.0062
Upper hierarchy structure 3 0.0012
5 0.0067
Territoriality
Lower hierarchy structure 5 0.0040
5 0.0036
Upper hierarchy structure 3 0.0046
L 5 0.0045
Connectivity .
Lower hierarchy structure 5 0.0080
5 0.0039
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Table 6. Analysis Table of Weight in Aspects of Light for Visibility

Weight
Lower hierarchy structure Lower
. Total
hierarchy

209%  2.9%
10.4%  1.4%
31.8%  4.4%
28.7%  4.0%
Light emphasizing shape 8.2% 1.1%
17.6%  7.8%
114%  5.1%

Silhouette light

A. Light for Light illuminating shape

Shape
(13.8%)

Shadow casting light

Light changing shape

Light highlighting properties of matter
B. Light  projecting light

meeting o ered light 204%  9.1%

matter

(44.6%) Reflected light 27.3% 122%
Diffused light 233%  104%

228%  9.5%
20.0%  8.3%
199%  83%

Blinking light

C. nght Objected llght
with time Light changing according to time

(41.6%) Light giving a sensory experience 22.4% 9.3%
Light delivering information 149%  62%
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Table 7. Analysis Table of Weight in Aspects of Light for

Territoriality
Weight
Lower hierarchy gh
structure 'LOWCI' Total
hierarchy

17.0%  3.8%
18.1%  4.1%

Silhouette lighting

A. Light for Light illuminating shape

Shape  Shadow casting light 222%  5.0%

(22.6%) Light changing shape 30.0%  6.8%

Light emphasizing shape 12.6%  2.8%

Light highlighting properties of matter ~ 13.8%  4.1%

B.Light  projecting light 19.0%  5.6%
meeting . - o o

matter Filtered light 20.5% 6.1%

(29.6%) Reflected light 245%  7.3%

Diffused light
Blinking light

222%  6.6%
19.1%  9.1%

C. Light Objected light 199%  9.5%

with time Light changing according to time 16.4%  7.8%
(47.8%) Light giving a sensory experience 203%  9.7%

Light delivering information 244%  11.7%
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Table 8. Analysis Table of Weight in Aspects of Light for

Connectivity
. Weight
Lower hierarchy
structure 'Lower Total
hierarchy
Silhouette light 138%  45%
A. Light for Light illuminating shape 182%  5.9%
Shape  Shadow casting light 28.0%  9.0%
(32.3%) Light changing shape 23.3% 7.5%
Light emphasizing shape 16.6%  5.4%
Light highlighting properties of matter 24.8%  9.8%
B. Light  projecting light 20.6%  8.2%
';‘ne::t‘:f Filtered light 159%  6.3%
(39.6%) Reflected light 185%  7.3%
Diffused light 202%  8.0%
Blinking light 172%  4.8%

259%  7.3%
18.0%  5.1%
214%  6.0%
17.5%  4.9%

C. nght with Objected llght
time  Light changing according to time
(28.1%

) Light giving a sensory experience

Light delivering information
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Table 9. Analysis Table of Expressing the Methods of Light

Spatial

Characteristics Expressing the Methods of Light

- Light clearly giving visual emphasis to space

Visibility - Distinct light by Movement
Territoriali - Kinetic Light to Inspire Flow and Interest
vy (Movement, Direction)
Connectivity - L?ght that C.reates Space Perception
- Light as an image
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