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ABSTRACT

According to the theory of natural movement, street netw:
interact with pedestrian movement and walkability. In addit
to permeability criteria, visual perception impactsdestrian
preferences and behaviors by providing a capacity
understanding and wayfinding. This research aims to invest
the correlation between the visual and spatial characteristi
the environment in the Jolfa neighborhood of Isfahan city. &
syntax tools, including Axial, Isovist, and Visual Gra
Analysis, were applied to quantify and interpret

configurational and visual criteria in the historical area of Jc
The Spearman correlation coefficient was exerted to calci
the correlatbn between integration and connectivity with iso\
area, perimeter, compactness, occlusivity, thredigion, and
visual clustering. The results show that in addition to integra
connectivity, and intelligibility, visual properties (i.e., isov
aren, isovist perimeter, and occlusivity) significantly impac
movement patterns in this area. The agmrsted model was use
to validate the results to compare the space syntax simulati
the pedestrian movement with the actual environment. It
shown that visual features derived from space syntax ct
predict pedestrian movement in the real world. Vis
characteristics complement spatial configuration and can
with spatial perception, wayfinding, and pedestrian movemer
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Extended Abstract

Introduction

Walking, one of the most common forms of
the adults' physical activity, is constantly
linked to the community's overall health
and can beubject to the built environment
characteristics. Conceptualizing and
measuring the built environment is essential
to understanding the role of the built
environment in shaping physical activity.
Measurement methods have advanced
significantly in the pastetade. Three main
methods have been used to analyze
environmental characteristics supporting
walkability as 2Iperceptional evaluation
through interviews and questionnaires, 2
objective evaluation through esite field
observations (on a micro scale), and 3
objective assessment through GIS (on a
macro scale). However, these measures do

not assess a pedestrian network's
topological characteristics and spatial
configuration. Also, we have seen a

significant increase in studies that examine
walking behaviors ttough space syntax
methods in the last decade. The street
network configuration can shape the pattern
of natural movement, and axial analysis
(AA) is one of the proposed methods for
analyzing walking behavior and network
comprehension in the urban envirogmi
however, the methods characterize the
visual features in a general and abstract
way. The axial map shows the optimal
movement and monitoring system, while
Isovist has the potential to simulate and
examine people's visual experiences from a
vantage  poit, considering  human
characteristics such as the height of the
view and the length of the step. Based on
the logic of isovist analysis, Visual Graph
Analysis integrates all isovist fields from all
vantage points in a given space. In addition,
VGA shows tle potential of the place for
static activities, including social interaction
in public squares and streets. Therefore,
VGA is a tool for exploring visibility and
permeability relationships in  spatial
systems. The relationship between visibility
and permeadlty is a vital part of urban
space and what people experience in that
space. Visual perception influences
pedestrian preferences and behaviors by
facilitating wayfinding and comprehension.

So, in addition to investigating movement
permeability (where wecan go), it is
necessary to explore visual experiences and
characteristics (what we can see). For this
purpose, visual and configurational
characteristics derived from space syntax
will be measured as effective criteria for
pedestrian movement patternsthe Jolfa
neighborhood of Isfahan.

Methodology

This study investigates the spatial and
visual features supporting walking and
pedestrian movement, including
permeability, intelligibility, and visual
characteristics, using the space syntax
method and thehtee main tools of AA,
Isovist analysis, and VGA in UCL
DepthmapX. Permeability criteria,
including connectivity, local and global
integration, and intelligibility, were derived
from the AA as walkability determinants in
this study. VGA and Isovist analgsbased
on a grid with a dimension of 0.6 were used
to measure visual characteristics, i.e.,
isovist area, isovist perimeter, compactness,
occlusivity, trough vision, and clustering
coefficient. Given the noparametric
nature of the data, Spearman's datien
test was exerted to calculate the correlation
coefficient of the criteriausing SPSS
software We applied the agetased
model, which  simulates pedestrian
movement based on natural movement and
visual properties, to validate and compare
the spaceyntax simulation with the actual
pedestrian movement in the Jolfa
neighborhood.

Results and discussion

The correlation coefficient of connectivity
and global integration (R .792) showed
the good predictability of this area for
pedestrians. Through visipwhich predicts
the agenbased movement simulation,
displaysa strong and direct correlation with
the two permeability measures (integration
(Rn) r= .746,p = .000, connectivityr =
.726,p = .000). The isovist perimeter and
isovist area demonstratesong and direct
correlation with connectivity and global
integration, supporting the finding of a
previous study. The number of geometric
features with convex surfaces and visible



pedestrian spaces will increase as the
system's integration level increaséJnlike
the previous study, the visual clustering
coefficient did not correlate significantly
with permeability criteria r( = .13, p =
.229).The visual clustering coefficient
examines the visual changes within a
system with static potential. Integratiand

connectivity  represent  space  with
movement capabilities. The negative
correlation between compactness and

integration ( = -031, p =.00y and the
minor positive correlation with connectivity
suggested that increasing integration
This research attempts to find how visual
featuresand spatial configuration can affect
the pedestrian's natural movement in an
urban environment. The results demonstrate
that spaces with strong connectivity and
topologically close integration increase
accessibility  for  pedestrians.  Also,
integration is coelated with the presence
of people and the observed movement of
pedestrians and vehicles. Therefore, space
syntax and AA provide a practical method
for permeability quantification. The
correlation of integration and connectivity,
which is considered inliggibility in this
study, describes the extent to which
knowledge of smalscale spaces (e.g., as
obtained by walking through a series of
consecutive spaces) facilitates knowledge
of largescale spaces. This factor indirectly
emphasizes walkability by aing
predictability for the global system. Visual
characteristics not only can affect
pedestrian movement patterns but also
relate to people's perceptions of the
environment. Vision, isovist area, isovist
perimeter, and occlusivity are essential
criteria for measuring the visual dimension
of the environment's walkability. The

reducedcompactness t@ limited extent.
Integration calculates the distance of an
origin space to all other spaces in a system,
and compactness states that impermeable
blocks increase the mean depth more than
small blocks. However, a negative and
insignificant  correlation indiates the
unfavorable conditions of pedestrians'
spatial and visual experiences. Spaces close
together will increase integration and reveal
more spaces for pedestrians moving along
the route.

Conclusion

findings suggest that the visual fields'
configuration and geometric properties
influence people’'s movement patterns.
Visual changes along paths and the
expansion of convex spaces cmtrease
walking significantly. Comparing the real
environment with the agefased model
that is produced based on the visual graph
showed that the movement pattern in the
real environment is based mainly on the
visual and morphological criteria. Further
research is needed to compare the
relationship  of these criteria in
environments with different landse, street
network and soci@conomic status.
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