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Abstract

Visual perception is an important dimension of urban experience that directly shapes spatial behavior and
the sense of place. However, it should be noted that in historical-cultural settings such as the Zand Complex
in Shiraz, objectively assessing visual quality and linking it to the lived experiences of citizens poses
significant challenges. The lack of integrated frameworks that combine sensory field-based observations
with computational analysis limits the capacity to generate evidence-based design strategies. In the broader
paradigm of the sensory city, where all senses are simultaneously engaged, vision is particularly influential,
mediating security, comfort, aesthetics, identity, and place-making qualities that enhance urban vitality. From
a neuroscientific perspective, vision is a system consisting of the retina, optic nerve, and visual cortex, in
which rapid eye movements (eye saccade) and binocular vision play key roles in visual processing. In urban
environments, the primary estimated components of visual perception include light and brightness, color
and facades, and the visual environment, which are further influenced by secondary factors such as natural
elements, spatial legibility, and behavior. Adequate lighting affects both perceived security and the duration
of a user’s presence, while color conveys symbolic and cultural meanings and influences psychological
states such as calm or arousal. Facades and the visual environment, from a video ecology perspective,
interact with the physiological and cognitive responses of the eye and brain, and visual environments are
classified into three types: “comfortable”, “homogeneous”, and “aggressive” based on their compatibility
with visual mechanisms and individual perceptual experience. This allows for a more accurate assessment of
visual perception and supports urban design that is aligned with human visual processing.

This research develops and tests a framework for assessing visual perception within the framework of the
sensory city model and applies it to the urban spaces of the Zand Complex. Specific objectives include
redefining the components and processes of visual perception in this context; establishing measurable
criteria for recording people's visual experience in urban environments (estimated as components including
lighting and illumination, facades and visual environment, color and its harmony, natural elements,
legibility and spatial recognition, and finally, people's behavior and activity in urban spaces); assessing the
visual and functional performance of the study area using qualitative and quantitative methods; examining
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the role of artificial intelligence, especially image processing, classification algorithms, and fuzzy logic, in
diagnosing and guiding urban design interventions.

This study was conducted using a mixed-methods case study design. Data were collected through two
primary methods and a complementary method for computing secondary data: (1) field surveys and
sensory walks, (2) in-depth interviews, and (3) Al-based image processing and secondary visual data. The
study area was divided into five spatial zones (A-E) to enable detailed analysis of environmental and visual
features. The photographs and recorded videos were taken using professional cameras and their locations
were calibrated to match the natural eye level and visual perception of the users. Field surveys and sensory
walks were conducted in two seasons (summer and winter) and in both day and night sessions to ensure
reliability and validity. In parallel with the field survey and sensory walks, qualitative data were collected
from 33 in-depth interviews. The audio recordings were transcribed through an automated speech-to-text
routine, and the resulting texts were coded and analyzed in ATLAS.ti, and Al-based sentiment and content
analysis was integrated with image processing outputs to create a comprehensive interpretation of visual
perception patterns. And at the end of each section of the two main methods, as well as at the end of each
section of their main criteria, quantitative transformation of qualitative data was performed using Likert
scale scoring for each spatial area and each criterion. Python-based image processing algorithms and Al-
based fuzzy logic were used to extract and process secondary data from visual features. The methodological
approach demonstrates how interdisciplinary techniques, combining spatial analysis, sensory ethnography,
and computational modeling, can increase the accuracy and depth of urban perception studies.

The findings indicate that visual perception in the Zandieh complex in Shiraz is influenced by objective
factors (light, color, texture, facade, greenery) and subjective factors (memory and historical identity),
and user behavior and presence play a significant role in it. The analysis revealed significant variation in
visual perception quality among the studied zones. Zones E and B demonstrated the highest levels of visual
appeal and spatial presence. However, some zones such as C and D1 also showed relative desirability.
Consequently, these zones demonstrated a more favorable situation compared to other sectors with lower
scores. In spatial zones C and D1, short-term or tactical interventions can significantly enhance the visual
quality and sensory experience of users. Other zones, however, require more extensive spatial planning and
structural redesign to provide a more desirable sensory experience for urban users. Analyses of facades
and the visual environment, based on videoecological criteria (Filin, 1997), showed that "aggressive" and
"homogeneous" facades were associated with increased visual noise and eye fatigue, acting as factors that
reduce the quality of experience. In-depth interviews revealed that factors such as accessibility, social
functions, proximity to landmark elements, and diversity of activities can help mitigate these visual
deficiencies. Methodologically, the integration of qualitative insights with Al-based image processing
has increased the accuracy of visual index assessment and translated the findings into practical design
recommendations. The proposed framework therefore bridges the gap between phenomenological research
and computational analysis, providing a replicable model for assessing the sensory dimensions of urban
space. Beyond the immediate case study, this research contributes to the broader discourse on urban design
by highlighting how sense-based methods can be complemented by digital technologies to more effectively
assess the quality of place in heritage contexts. This framework not only demonstrates the application of Al
to urban perception studies, but also suggests pathways for integrating residents’ experiential knowledge
with computational models, thereby enriching participatory planning processes. In doing so, it provides
a transferable methodology that can be adapted to other historic urban environments facing similar
challenges of conservation, adaptation, and placemaking. Finally, this study emphasizes the necessity of
multisensory and evidence-based approaches to designing resilient, legible, and engaging urban spaces that
balance cultural continuity with contemporary urban needs while promoting long-term sustainability and
civic identity.
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Sensory
Sensorius

Sight, Vision
LED
Videoecology

Iso

Lux

Kelvin

Image processing
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15. Numpy
16. Homogeneous
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20. Kmeans
21. Swatch
22. Scikit-Fuzzy
23. Hue
24. Mamdani
25. Whisper
26. Python-docx
27. Whisper large v3
28. Segment
29. Videoecology
30. Projection mapping
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