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ABSTRACT

Stadium spatial planning should always include circulation access for all users. Circulation routes
must be clearly differentiated for spectators, players, and stadium management. This separation of access is
intended to prevent conflicts between different spatial functions. The circulation in question refers to entry
and exit access within the softball stadium building. With the numerous access points and rooms in the
facility, clear identification signs (signage) are essential to help users quickly understand their surroundings
and navigate to their destinations. In terms of layout, the softball stadium includes several spaces and rooms
designed to support all visitor activities. Generally, a good building must have better spatial pattern
arrangement, this can be assessed by measuring the sight distance that affects the achievement of space for
movement. As a primary requirement for a stadium where human movement in the building must be fast in
circulation, access in and out is a crucial part. The method used to answer this problem uses isovist polygons,
where the results of data analysis from previous studies are incorporated to determine sight distance through
the point of achieving spatial syntax. If previous research produces connectivity, integrity, and clarity
quantitatively through the study of space syntax in the softball stadium building. As a result, a computerized
display pattern will be obtained for several sides of the softball stadium layout. Visibility, using recognition
measurements using isovist polygons, measures the user reach within the softball stadium based on key points
of user circulation.
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INTRODUCTION

A stadium building must have easy accessibility, especially for the user’s circulation
that need to be fast and easy to find. The stadium must have a concept that is free of view
to support the audience in watching the match with good circulation from outside to inside
the stadium (H. A. Putra, 2013). The stadium building must implement comfort and safety
to satisfy the audience in the form of space facilities inside. (H. A. Putra, 2013). Through
the isovist polygon by looking at the visibility, it is expected that users, especially
spectators who are in the building, can easily figure out the distance between spaces. The
scale for a stadium with a capacity of that size is quite large so that it requires special
handling and assessment related to the spatial pattern of people's visibility, in this case,
especially spectators, related to ease of access inside the stadium building. In general,
stadium planning must consider the effectiveness of audience viewpoints, which can be
evaluated using previous research data that includes connectivity, integration, and
intelligibility values obtained through spatial syntax. Therefore, this study conducts a re-
evaluation to determine the accuracy and effectiveness of isovist polygons in representing
the viewpoints of spaces within the stadium building.

Buildings are inseparable from the spaces within them, which are organized in the
form of a floor plan layout. The core and territory can be determinants for the placement
of spatial configuration patterns (Irwanuddin, 2018). Space in a building must be able to
accommodate the right number of people who will use the space, space limitations and
capacity are references in understanding spatial studies. Achieving efficiency and
effectiveness in a space can also be used with the concept of a mix-use approach. (Alkhodri,
2004). The space presented must implement an understanding of effectiveness and
efficiency so that dead space does not occur and can maximize the scope according to its
function. The design of activities in a building space is influenced by image, security,
location, comfort, courage, flexibility, intimacy, clarity, and socio-cultural conditions.
(Saputri et al., 2022). Interior space must adjust the sequence or axis clearly to enter a
building, in addition, the maximum space organization must be arranged linearly (Prastowo
et al., 2019). In theory, interior space has a story/context that is tailored to its flow and
function. The experience and quality of space have several aspects, namely spatial
intelligence and temporality/memory & sequence. (Clarke, 2012). Circulation can be a
connection between spaces in several ways, including passing through spaces and through
spaces that penetrate (Ching, 2007). Behavior mapping is used to determine the
configuration of space based on existing movements with known points or nodes (Siregar,
2014). Territoriality is a data processing technique by means of documentation and content
analysis (Purwanto & Santosa, 2021). The use of isovist analysis can be used to identify
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Figure 1. Problem solving achievement patterns
(Source: Reseacher, 2023).
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the potential and configuration of space in order to obtain output data in the form of a
description of the movement of community accessibility (Kustiani & Khidmat, 2022).

Isovist polygon is a state of the observer's ability to see which is depicted from one
point of convex space with its surroundings because there is a main movement in that space
(H'! & Kusliansjah, n.d.). Isovist polygons are related to the syntax of space, which is used
to measure spatial quality in relation to the configuration of space. The utilization of space
can run optimally with spatial logic which is useful for seeing the direction of development
of a space (Romdhoni, 2018). Graphic methods can be used as a basis for building
sustainable designs (Arinto, 2018). Through the syntax of space, the value of the starting
point and the meeting point between several space functions for the users within it can be
known (Husni, 2019). Isovist is efficient in predicting individual behavior with certain
geometric and scale limitations (DONG et al., 2017). MAS (Multi-Agent Simulation) and
VGA (Visual Graphic Analysis) are parameters in development to determine the layout in
the implementation of DepthMap (Turner, 2001). Isovist itself in the field of architecture
can control views, privacy, limitations, and assessments of complexity and dynamic areas
(Benedikt, 1979). Connectivity analysis shows how well an area or room can be connected
and integrated with others, while visual control analysis selects visually dominant areas
and those areas should see many spaces but each room should see relatively few.
Accessibility between spaces to support user activities in the building must be easily
achieved with a good level of spatial configuration based on zoning and distribution
quality. (H. A. Putra & Hastorahmanto, 2023).

METHODS

Problem solving:
The reach and effectiveness of space accessibility in
softball stadium design results

U

Method
Isovist polygons define and measure sightlines and
obstructions on a floor plan pattern.

!

Analysis
Isovist polygon with DepthMap application

!

Conclusion:
Effectiveness of visibility by providing signage in
circulation

Figure 2. Research flow chart
(Source: Reseacher, 2023).
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The test was carried out using the DepthMap application to determine the direction
and distance of the audience's view of the existing spaces. Analysis of this view is to
determine the suitability of the spatial configuration pattern with the viewer regarding its
layout to make it easier to reach the spaces within it. Orientation and mobility are very
necessary, especially in public buildings to facilitate user accessibility within them
(Setiawan et al., 2019). Sight distance can emphasize overall visibility in the area inside
the building by providing direction signs and architectural features (Natapov et al., 2022).
Isovist polygons in the DepthMap application are used to draw lines to determine the
viewing distance of spectators to the spaces inside. The point of crowd that is the center of
the connectivity data in the building's space syntax is taken as a reference in placing
points/nodes for further data processing using isovist polygons (H. A. Putra &
Hastorahmanto, 2023). Through connectivity analysis, effective viewing points for visitors
inside the softball stadium building can be identified. The purpose of the data obtained is
to determine how easily spectators can visually access and understand the different spaces
within the stadium. All stages are carried out by referring to the research flow diagram as
shown in Figure 6. Open spaces in buildings have good visual stimuli (such as color,
furniture and decoration) to increase the level of visibility in reaching (Exora et al., 2022).
Accelerating the movement of accessibility of space while inside the softball stadium
building can be done by providing names and signs based on zoning divisions (H. Putra &
Hastorahmanto, 2024).

RESULT AND DISCUSSION

The large number of visitors that can be accommodated in a softball stadium building
requires easy accessibility and control of views from one point to another. In addition to
the large number of stadium capacities, softball stadium buildings also have quite large
shapes. So that connectivity between spaces must be maintained with visuals related to
good visibility so that they are easily accessible by visitors. By using DepthMap
connectivity data obtained from previous studies, it is reviewed again regarding display
control, privacy, limitations and complexity of an accessibility flow in the stadium space
(H. A. Putra & Hastorahmanto, 2023). The main data collection from connectivity to study
user visibility in the building so that a visual isovist polygon graph is obtained.

The highest connectivity value indicates the potential to be a direct connection center
in a building (Wijaya et al., 2024). Areas with low connectivity experience more spatial
isolation than areas with high levels of accessibility (Pratama & Asikin, 2025). The user's
movement flow is greatly influenced by the presence of clear wayfinding in the form

Table 1. Visibility Area Of Each Floor Based On Connectivity

Floor Name Building Floor Area Wide Viewing Area Percentage of
Visibility Coverage
Floor 1 (car park) 4903,41m2 3530,46m2 72%
Floor 2 (lobby) 3273,54m2 1342,14m2 41%
Floor 3 (tribun area) 2190,35m2 2015,12m2 92%
Floor 4 (foyer) 136,21m2 114,42m?2 84%

Source: Researcher, 2023
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of graphic and structural design (Sari & Bomo, 2022). Stadiums should have clear
directions of sight, especially for spectators accessing the various spaces within. The floor
plan should be as free as possible from partitions and should be limited only by columns
as vanishing points for users' visibility. Table 1 above shows that the second floor has the
lowest visibility, at 41%. This is because there are numerous partitions and other
obstructions to visibility on that floor, requiring signage for wayfinding. However, the third
floor offers the clearest view without any obstructions, with a coverage percentage of 92%.

With the large number and size of the softball stadium layout, it is necessary to
conduct a study related to the visitor's visibility in the stadium for each floor as a form of
supporting ease of accessibility for visitor activities while in the building. Based on Figure
3, the isovist polygon analysis using DepthMap with a 360° view on the first floor shows
that visibility for visitors is clear and unobstructed. This is because the majority of the floor
area is occupied by the parking lot, allowing for free and open lines of sight. This ease of
view can provide effectiveness for visitors in finding a parking space with a very wide and
far radius. In addition, visitors who bring their own cars can also see the entry and exit of
the parking lot in the building easily. The viewing area that is closed or cannot be seen
easily (very limited visibility) is only in the area near the foyer accessing the escalator. This
location is because the escalator closes the visitor's view when viewed from the point/node
of the connectivity results at the end (center of the inner curve). For the Ist floor, it is
included in the category of connecting circulation between spaces through boundaries,
where the space works axially and is able to accommodate large movements (vehicles) in
it.

Figure 3. Generating location polygon isovist softball stadium floor plan 1
(Source: Researcher, 2023).
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Figure 4. Generating location polygon isovist softball stadium floor plan 2
(Source: Researcher, 2023).

The 2nd floor plan of the softball stadium building consists of several rooms that
have more complex functions, as seen in the figure 4. On this floor, the majority is a zone
area for visitors who act as spectators of the match. However, on this floor there is also a
more private zone and is intended for athletes, stadium management staffs and softball
sports associations. In addition, with the point/node of view located at the entrance to the
ticket sales area, visitors can see several spaces that are not limited or obstructed. By paying
attention to the point/node and distance at that point, visitors' views can reach the inside of
the side access entry to the spectator stands. The viewing area is very freely accessible to
the audience by emphasizing the results of data connectivity, circulation to service areas
such as toilets and several indoor game room areas can be easily recognized and understood
by visitors as directions. This 2nd floor is included in the type of circulation category
connecting between spaces through the track space, where there are permanent spaces
connected by circulation paths.

Figure 5. Generating location polygon isovist softball stadium floor plan 3
(Source: Researcher, 2023).
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Based on the results of the DepthMap connectivity on the 3rd floor, where the largest
visitor viewpoint/node is in the spectator stands or precisely in the inner curved area (see
Figure 5). When viewed based on the results obtained from the isovist polygon related to
location generation, the distance of view obtained by visitors can be free without obstacles
in observing and reaching other viewpoints. In addition, spectators follow a fixed and
consistent circulation pattern between spaces, passing through transitional areas and sloped
seating stands. As a result, on the 3rd floor, there are no significant privacy barriers or
visual limitations for the audience when watching the softball match. In general, if a
spectator is positioned at a different point within the stands, they can still freely view the
field and other directions without obstruction.

On the 4th floor plan, it has a smaller area compared to several other floors, this is
because this floor area is indeed only intended for VVIP guests or spectators. So, the level
of privacy and security is high enough to facilitate high-profile guests or their class, as seen
in the figure 6. The rooms presented on the 4th floor plan are not too many like the room
for watching matches with vertical accessibility using a lift that is indeed intended for VVIP
guests. The visibility on this floor also includes several rooms so that VVIP guests can
easily reach the room. When examined in terms of circulation, the connecting space on the
4th floor is included in the type of transparent space where there are several scale rooms
ranging from large to small, that can be monitored by visitors. This is related to the
configuration of the space which is indeed intended for the private zone type. The point of
view taken is based on the results of the connectivity analysis on the circulation path right
in front of the lift area. So that this area becomes the gathering point and the most frequently
passed viewpoint by visitors.

50000m

Figure 6. Generating location polygon isovist softball stadium floor plan 4
(Source: Researcher, 2023).
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Table 2. Analysis Of Softball Stadium Visibility Characteristics

Building Aspects of Space Quality Circulation Aspects of Study
Floor Experience Connecting Spaces
Floor 1 Spatial Intelligence Through Penetrating The circulation path presented is almost
Space entirely  free  (parking)  without

obstructions in the form of a combination
of the use of space and the creation of
movement within it and the visibility can
be reached quite widely up to several

zone areas.
Floor 2 Temporality/Memory & Passing through space  The space presented is permanent by
Sequence passing through circulation paths in the

building and is interconnected with axial
paths and the user's visibility is limited
because there are many dividers and
connections between spaces.
Floor 3 Spatial Intelligence Through Penetrating Appearing in the spectator stands section
Space where the spaces formed are
unobstructed and free in terms of
visibility with sloping room conditions,
besides that the presentation of the
spatial experience on this floor is quite
monotonous with the same and constant

view.
Floor 4 Temporality/Memory & Passing through space ~ With its small shape, this floor has
Sequence limited visibility for users, this is because

there are several room dividers
consisting of various functions for their
use and also the rooms are connected by
connecting paths.

Source: Researcher, 2023

CONCLUSION

Stadiums are synonymous with complex buildings and have sufficient floor space to
accommodate the capacity of spectators at each match. Each floor of the softball stadium
building from the design work has its own function with various types of zones that have
been determined. In general, the spaces presented in a softball stadium building must be
interconnected from one point to another. In addition, it is also necessary to present space
for visitors to feel and remember the circulation path passed. Points/nodes must
accommodate each other's view distance so that they can recognize and know and feel the
effectiveness of accessibility in the space for visitors. In general, a floor plan with a small
allocation for movement activities with a tendency to stop at a point has a quality of spatial
experience in terms of spatial intelligence with the concept of circulation of
interconnectedness between spaces falling into the category of passing through space. This
is reflected in the 1st and 3rd floors of the softball stadium which only have a stop and go
system. Meanwhile, the 2nd and 4th floors have a quality of spatial experience in terms of
temporality/memory & sequence, in addition, the interconnectedness of circulation
between spaces is included in the category of passing through space. This is because the
spaces on both floors have multiple functions, presented as public facilities with each zone
designated for visitors. It can be concluded that in general, there is a need for spatial
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arrangement on each floor plan in a softball stadium building. Where on the floor there are
many partitions with different room functions, a very clear circulation flow guide is needed
so that users know and understand and memorize every rhythm of the movement flow.
Meanwhile, on the floor of the building with minimal partitions for rooms, it can be easily
memorized by visitors, because the form mostly already has circulation as a movement
flow in the building. Not only is the calculation of the view distance used, but to facilitate
visitors in the stadium in accessing the existing spaces, an identifier for each room is
needed. Generally speaking, areas with high connectivity are areas that also have high
visibility for each point on each floor, especially on the 3rd floor plan which is the open
grandstand area. In the next activity, further research can be conducted related to
wayfinding to obtain signage from the effectiveness of accelerating visitor accessibility in
the softball stadium building. This activity can be based on research results that can be
continued to facilitate recognition from the entrance to the exit of the stadium building for
visitors.
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