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ARTICLE INFO ABSTRACT
Article Type: Attention to the perceptual function of residential interiors depends
Original Research to alarge extenton their visual quality, which is a qualitative category,

and therefore, its analysis has many complexities. This research seeks
to answer the question of how and to what extent the arrangement
and design of the interior elements in an architectural space affect the
optimal distribution of daylight and visual comfort of space users. In
fact, the purpose of this study was to discover the relationship
between interior architectural elements and improve the visual
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Isovist Analysis of natural light. In this regard, 8 examples of residential spaces were
Residential Units designed, First, the visual quality of the sample of residential interiors
Visual Quality of Space was measured and quantitative data extracted through the Isovisttool
Relux Software in Depthmap Software based on the visibility connection indicators,

the maximum line of sight radius, and the average depth of vision.
Then, daylight indicators of brightness intensity and uniformity rate
were also obtained in samples of Isfahan city in Relux software, and
then, the relationship between visual quality indicators and daylight
indicators was also investigated. Finally, Isovist indicators, which
indicate the visual quality of species, were correlated with daylight
variables confirming the validity of the proposed method in
measuring the visual quality and amount of light received by
residential spaces. The results of this study can be potentially effective
in simultaneously measuring the visual quality and design of interior
spaces of residential units and consequently, the quality of these units
and the amount of light received in residential spaces.
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EXTENDED ABSTRACT

Introduction

This research was conducted to find a solution that not only takes into account the issue
of daylight and achieve the minimum amount of energy consumption, but also try to the
create a good quality space. The quality of an interior space depends on various variables,
and this research specifically attempted to investigate the effect of the arrangement of
interior spaces through parameters such as creating visual communication, open visibility,
spatial diversity. In order to achieve the research goal, Isovist Analysis and Depthmap
Software and the results of studies of space layout theorists were used as tools measuring
visual quality. In addition, eight types of residential spaces with different internal space
layouts were designed and the correlation between the visual quality indicators obtained
from Isovist software and the indicators of daily light distribution in the space were
investigated. The correlation between visual quality indicators obtained from Depthmap
Software as an Isovist analysis tool, which includes connectivity (C), maximum radial line
(RL(L)) and average depth of vision (Visual Mean Depth) were tested with the indicators of
daily light distribution, which in this research included Illuminance (Lux) and Uniformity
rate (Uo) of residential spaces.

Methodology

In the present research, first, the effective factors in achieving visual quality and solar
radiation factors in interior spaces of residential units were determined through library
studies. Next, as a case study, eight types of residential spaces in Isfahan city were
investigated. These eight models were considered to reduce the role of intervening factors
outside the research framework, which were constant in some factors (normalizing the
units in order to create comparable conditions in models), and they included the position of
the openings (due to the fact that the position of the opening remains constant as a variable
in surveys and the effect of the layout of the interior space was an influential variable of the
research) and the fixed area of the units (the entrance location was considered fixed and
then after passing through the entrance, the four spaces of the bedroom, bathroom, kitchen
and reception were located in different positions compared to the entrance). Considering
the purpose of the research, after the design of the units, the visual quality of these eight
types was analyzed through the Isovist indexes. Daylight indicators were analyzed through
Relux Software. Finally, the correlation between Isovist indexes (as independent variables)
and daylight indexes (as dependent variables) were tested. For the better understanding of
the research process in the current research, each section is explained in Figure 1
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Figure 1. The research processes.

Results and discussion
Table 1 and Figure 2 presenta brief summary of the investigation process in this research.

Table 1. Numerical results obtained from the average of Isovist indexes in eight types of residential units.

Index Typel Type2 Type3 Type4 Type5 Type6 Type7 Type8

Maximum radial

. 6.61 6.85 6.38 6.60 6.6 6.50 6.62 6.24
line (RL(L))

Connectivity (C)  126.83  142.03 127.09 134.39 131.37 130.82 130.71 121.60

Average depth of
vision (Visual 1.86 1.76 1.89 1.85 1.82 1.87 1.83 1.93
Mean Depth)
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Figure 2. Numerical results of average distribution of Illuminance and uniformity rate at a height of
80 cm from the floor plan of eight residential units.

Conclusion

This research demonstrated that by using the analysis of Isovist indexes, a new
approach can be introduced in the measurement of visual quality with focus on daylight
indexes in spatial structures. The results showed that in terms of the proper distribution of
natural light, the layout of 7 of the residential unit types applied better in terms of natural
light distribution and the values of light illuminance (Lux) and uniformity rate (uo) were
closer to their standard values. The space pattern modeled at this stage can be presented as
an optimal pattern in terms of proper lighting distribution for bright spaces. In terms of
visual quality indicators using Isovist analysis in Depthmap software, it was found that the
index of the maximum radial line (RL(L)) and connectivity (C) in scenario 2 was the highest
and the average depth of view (Visual Mean Depth) index was the lowest. It can be
concluded that the change in the arrangement and internal elements of an architectural
space can provide better spatial divisions from the point of view of preserving privacy and
territory with regard to the residential use of space, as well as the appropriate distribution
of daylight and increasing the visual comfort of the environment. The findings of this
research illustrated that the layout and arrangement of interior elements is an important
and influential element due to the optimal distribution of natural light as well as the quality
of the visual comfort of the users. Moreover, the correlation between the indicators studied
in this research showed the overlap between variables of visual quality and the amount of
daylight received. Thus, in future research, the manner of this correlation can be formulated
and compiled.
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