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Abstract  In recent years, a growing majority of 

citizens have resided in densely populated urban areas, 

often disconnected from the natural environment. As a 

result, opportunities for psychological restoration may 

primarily depend on the quality of window views. This 

study aims to present an integrated approach to the 

evaluation of view quality in line with established 

standards EN 17037 and LEED, while also measuring the 

distinct urban features observable from the inside and 

generating panoramic visual simulations of possible views, 

based on the detail level of the 3D model. The analysis 

focuses on a selected area of London, examining office 

spaces situated on various floors within four four-story 

buildings positioned along streets of varying widths. The 

analysis was conducted from the eye level of an average 

standing person, positioned at a height of 1.7 meters 

above the floor. Simulation outcomes demonstrate that 

window view quality varies significantly between the first 

and fourth floors across different urban configurations. 

Moreover, the findings reveal that the highest view 

quality is observed from the fourth floor of the building 

facing a 20-meter setback, representing the most favorable 

condition. In contrast, the lowest quality is recorded on 

the first floor of a building with a 9-meter obstruction, 

indicating the least desirable scenario. 

Keywords  Urban Environment, Visual Evaluation, 

View Outside, Window View Quality, Standard 

1. Introduction

In recent decades, rapid urbanization and population 

growth have dramatically reshaped the character of modern 

cities, leading to increased density, reduced access to 

natural environments, and growing concerns about mental 

and environmental health. A large portion of the global 

population now lives in high-density urban areas, often 

with limited opportunities for direct interaction with nature. 

These evolving social and environmental conditions have 

underscored the need for restorative indoor environments 

that support well-being, particularly through visual 

connections to the outside world [1-3]. 

Windows play a crucial role in building design by 

offering more than just daylight and ventilation. They 

provide essential visual access to the external environment, 

which significantly influences the psychological and 

physiological well-being of occupants [4]. Views of 

natural scenes can help restore cognitive function, reduce 

mental fatigue, and enhance emotional regulation [2]. 

From a perceptual standpoint, theories such as Gibson’s 

theory of affordances and Appleton’s prospect-refuge 

theory suggest that views that provide depth, incorporate 

natural elements, and exhibit legibility tend to enhance 

psychological well-being and are consistently favored in 

user experience design [5]. In contemporary architecture, 

the value of outdoor views has become recognized as a 

defining feature of high-performance and sustainable 

buildings, particularly in workspaces and residential 

settings. However, despite increasing awareness, view 

quality is still inconsistently integrated into design practice 
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and regulation [6]. In this scenario, the qualitative 

assessment of window view content is therefore essential 

to improve indoor environmental quality and deliver visual 

stimuli that support comfort, mental focus, and overall 

satisfaction [1, 7]. At a broader scale, assessing window 

views provides meaningful data not only for enhancing 

individual experience but also for supporting housing 

choices, landscape design, and urban planning decisions 

[7]. Nevertheless, current computational approaches to 

window view assessment remain limited. Many rely on 

simplified models or manual evaluation techniques, which 

can be inefficient and inconsistent, especially in visually 

complex, high-rise urban settings, where they often 

struggle to segment and interpret dense visual data or 

incorporate subjective human experiences [8]. 

Some standards, such as EN 17037 and LEED, have 

introduced minimum criteria for daylight and views; 

however, they often fail to capture the complexity and 

variability of urban environments in a scalable, 

context-sensitive manner, and to consider the effects of 

visible elements on people’s satisfaction [9]. Therefore, 

robust, automated, and scalable methods that integrate 

spatial metrics with perceptual and environmental criteria, 

empowering architects, urban designers, and policymakers 

to systematically evaluate and improve view quality in 

dense urban areas are needed [10]. 

1.1. The urban Landscape through Windows 

Considering the time people spend in cities, urban 

elements play a crucial role in defining the aesthetic 

identity of cities. By combining these elements 

dynamically with architectural styles, public spaces, and 

infrastructure, they exert a significant influence on the 

visual appeal, as well as social behavior and community 

engagement within city spaces [11]. As a result, 

contemporary urban design increasingly focuses on the 

aesthetic contribution of natural and built urban elements 

within their broader context [12]. The size and network of 

the streets, spatial proportions, architectural harmony, 

buildings, and their surrounding environment are 

recognized as some of the most important elements 

influencing window view quality [11-14]. 

The strong link between urban elements and people’s 

preferences is underlined by Appleton’s Prospect-Refuge 

Theory, which suggests that people prefer environments 

offering both openness and shelter, as well as Gibson’s [5]. 

Theory of Affordances highlights how physical features of 

space suggest potential uses or responses. In more detail, 

scientific literature indicates several key factors that 

significantly influence the quality of views from windows. 

The implementation of diverse architectural patterns, 

textures, and contrasts in facades, as well as the selection of 

colors, proportions, and materials of urban elements, can 

significantly elevate visual appeal, resulting in a more 

engaging viewing experience [15,16]. 

Movement within the visual field can amplify 

perceptions of dynamism and engagement. However, 

excessive motion, particularly at proximity, can lead to 

perceptual distractions and diminish overall visual 

coherence [17]. 

The number of visible layers is also an important 

influencing factor [13]. The sky (upper) layer creates a 

sense of spaciousness [18], the urban landscape (middle) 

layer, encompassing structures, thoroughfares, and 

architectural elements, contributes to strengthening 

identity and local character [19], and the ground (lower) 

level, encompassing natural elements like greenery, 

blossoms, and water, offers a wealth of visual data and acts 

as a layer that significantly influences the overall 

compositional perception of the scene [20]. 

Drawing on Kaplan’s Attention Restoration Theory 

(ART), views that incorporate natural elements, such as 

greenery, water, or the sky, are shown to reduce stress, 

enhance cognitive function, and promote overall 

well-being [2]. 

At the same time, urban density, building size, street 

layout, and building height can be used by urban planners 

to design districts that enhance comfort, foster a sense of 

community, and improve livability for residents [21-23]. 

In high-density, high-rise urban settings, residents tend 

to value window views that incorporate natural elements 

and minimize obstruction by adjacent structures [24]. The 

significance of such views became even more pronounced 

in the aftermath of the COVID-19 pandemic, during which 

extended periods of indoor confinement heightened the 

psychological need for restorative visual stimuli [8]. 

In summary, the literature suggests that the most 

preferred views are those with high visual diversity, spatial 

depth, and a balanced distribution across the three visual 

layers. However, despite these insights, few frameworks 

have translated these perceptual principles into scalable 

design strategies, leaving a gap between empirical findings 

and urban planning practices. 

1.2. Window View Quality Assessment 

Assessing the content of window views requires a 

multidisciplinary approach that merges computational 

techniques with user-centered assessments, acknowledging 

both objective spatial metrics and subjective perceptual 

experience [7]. 

Over the years, various methods, including 3D 

modelling, interviews, or manual calculations, have been 

developed and employed to quantify the view quality and 

link it to human responses to views. However, each 

methodology has limitations that prevent its use for a 

complete assessment of window view quality. 

Humans’ responses are mainly collected through 

subjective and physiological assessments. In this type of 

research, participants are asked to rank images based on 

specific criteria [7]. Images can be generated using 

modeling software, virtual reality, or taken in real-world 

scenarios. This method is particularly useful for comparing 
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the effectiveness of different window configurations. 

Despite their key role in view quality rating, approaches 

based on the use of photography, interviews, or modeling 

often lack scalability and consistency in dense urban 

environments [8]. Recent developments have introduced 

simulation-based and data-driven techniques to improve 

the precision and scalability of view assessments. These 

include the use of photorealistic City Information Models 

(CIM-WV) and deep learning algorithms trained on 

diverse image datasets to automatically segment and 

interpret complex urban views [7-9]. However, such 

computational models often struggle to capture contextual 

and emotional dimensions emphasized by perceptual 

theories, such as Kaplan’s Attention Restoration Theory 

(ART), Appleton’s Prospect-Refuge Theory, and Gibson’s 

Theory of Affordances, which highlight the importance of 

emotional response, spatial depth, and affordances in view 

perception. 

In related work, Ko et al. [25] introduced the new index 

View Quality Index (VQI) to quantify visual clarity under 

varying environmental conditions, facilitating a 

standardized yet flexible approach for evaluating window 

views across building types and urban contexts. 

Complementing this, Lee et al. [26] explored the 

interdependence of daylight access, window view 

composition, and occupant health. Through advanced 

simulation models, they assessed view clarity and 

identified technical challenges, particularly when 

simulating views through optically complex materials such 

as reflective or translucent surfaces. Their findings 

highlight the limitations of relying solely on clarity as a 

proxy for quality, advocating instead for a holistic design 

strategy that considers multiple interrelated factors such as 

light exposure, spatial openness, and the perceptual 

layering of views. 

The Green Window View Index (GWVI) introduced by 

Bolte et al. [27] focuses specifically on the visibility of 

green elements from indoor spaces, offering a practical tool 

for quantifying the biophilic quality of views in dense 

urban environments. This aligns with the Biophilia 

Hypothesis and ART, both of which suggest that visual 

access to nature supports mental restoration and stress 

reduction. 

While these tools offer valuable advances, limitations 

persist, particularly in handling visual ambiguity, seasonal 

variability, and cultural subjectivity. 

In recent years, standards such as EN 17037 and 

certifications like LEED have introduced structured 

frameworks for evaluating the availability and quality of 

window views in buildings. While these guidelines 

represent a step toward formalizing visual comfort criteria, 

they remain limited in addressing the complexity of urban 

environments and the nuanced human responses to view 

composition. 

Furthermore, regulatory frameworks such as LEED and 

EN 17037, though helpful, are not yet intended to capture 

the full complexity of view layering, emotional salience, or 

urban morphological diversity [9]. 

A comparative study combining occupants’ subjective 

evaluations with computational simulations aligned with 

EN 17037 criteria was conducted in [28]. The view rating 

according to EN 17037 was computed using the DIVA for 

Rhino plug-in. The results underlined a substantial 

difference between occupants’ evaluations and standard 

view ratings. 

The review highlighted that investigations into window 

view quality are usually carried out using 2-dimensional 

representation methods, such as photographs or pictures, 

full-scale environments, virtual reality, or online surveys, 

to present different scenarios to people. Software was used 

to create images to display to people or compare different 

scenarios. Only a few allow calculating the window view 

quality indexes proposed by standards and guidelines. 

Finally, the literature highlights a pressing need for 

integrative, scalable assessment methods that combine 

technical rigor with perceptual depth, especially in 

high-rise, high-density settings where access to quality 

views is often unequal. Future research should focus on 

bridging the divide between quantitative modeling and 

experiential richness, incorporating diverse user 

experiences into automated urban design tools [3]. 

1.3. Research Gap and Study Objective 

Despite the progress made in developing tools to assess 

window view quality, gaps remain in translating perceptual 

and experiential principles into robust, scalable evaluation 

frameworks for dense urban contexts, as well as in 

establishing a link between view quality and standards. 

Current approaches often fall short in capturing how 

urban morphological features, such as building alignment, 

vertical layering, spatial openness, density, or landscape 

elements position, affect the complexity and experiential 

richness of views. Particularly lacking are tools that link 

three-dimensional spatial data with perceptual theories, 

enabling context-aware assessments that reflect not only 

what is seen, but also how it is experienced. Additionally, 

most of the proposed methods are too complex for 

widespread application in the professional field. 

The research aims to propose an approach based on the 

use of Rhinoceros software alongside various plugins to 

perform a thorough analysis of urban morphology and 

window views. Specifically, the aim is to deliver a 

user-friendly and adaptable method for researchers and 

professionals to evaluate the quality of window views in 

densely populated urban environments. The assessment 

includes compliance with standards, types, and quantities 

of visible urban features, as well as the generation of 

realistic visualizations of the panorama, to gather 

subjective evaluations of the views from people from a 

human-centric perspective. 

An area of London was considered for the application of 
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the method, evaluating the window view content across 

buildings with varying orientations and located in various 

places of the considered area, as well as on different floors. 

2. Materials and Methods

The study begins by identifying and defining the key 

variables that influence the relationship between urban 

morphology and the content of window views. Rhino and 

Climate Studio software were utilized to analyze these 

variables across varying urban conditions, extracting 

quantitative landscape metrics from the perspective of a 

standing occupant. The selection of Rhino was based on its 

ability to support both accurate 3D modelling and 

simulation-based analysis. Climate Studio facilitates 

comprehensive view quality assessments in urban contexts, 

supporting also calculations following standards such as 

LEED and EN 17037. Furthermore, Rhino’s extensibility 

through various plugins enables detailed and advanced 

analyses. 

The overall methodological framework developed and 

applied in this research is presented in Figure 1. 

A section of the Westminster district in London was 

selected as a case study due to its historical significance 

and complex urban spatial characteristics. Several iconic 

buildings, including the United Kingdom’s Houses of 

Parliament and government offices, are situated in 

Westminster. This area includes a significant portion of 

central London, encompassing a diverse mix of 

architectural styles, building heights, and urban densities, 

as well as integrating commercial zones, administrative 

centers, and high-profile landmarks. Moreover, it features 

several parks and open spaces, offering a heterogeneous 

visual landscape. The 3D model of the area was 

downloaded from the CAD Mapper platform and imported 

into Rhino software for advanced simulation and analysis 

purposes. 

Climate Studio was primarily employed to evaluate 

window views in accordance with LEED and EN 17037 

standards, as well as to conduct a view analysis that 

identified the proportion of urban elements visible from the 

interior. The 3D model has different levels of detail to 

support accurate window view assessments. As a general 

principle, greater geometric detail allows for the extraction 

of more precise and meaningful information. In this 

context, three models with increasing levels of detail were 

considered. 

The model with the lowest level of detail (MLLD) was 

used to compute the view quality in accordance with LEED 

and EN 17037 standards. This evaluation relies on the 

identification of the position, geometry, and size of city 

elements (such as buildings, roads, parks, rivers). No 

information is required on architectural details, building 

typology, or function, as well as surface characteristics. 

The correct shape and size of buildings and landscape 

features were checked by comparing the CAD Mapper 

model with updated visual references available from 

platforms such as Google Earth. In this model, similar city 

elements were grouped in the same layer, assigning them 

the same material. This model was also used to calculate 

the average distance of obstruction, defined as the mean 

distance between the window and the objects visible from 

within. 

Figure 1.  Proposed scenario for window view content evaluation 
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To enable a more comprehensive view analysis, the first 

3D model has been further refined by distinguishing urban 

elements by their size, to get a model with an intermediate 

level of detail (MILD). For example, buildings with 

different heights were grouped into separate Rhino layers, 

assigning them various materials for visual and 

computational distinction. The same distinction was made 

for other urban elements to identify the different types of 

roads, parks, and rivers. These features were identified and 

cross-referenced using tools such as Google Earth. Due to 

the limited number of layers supported by Climate Studio, 

the layers in Rhino were systematically consolidated and 

restructured into six primary categories for streamlined 

import and analysis. The category “Urban Landmark” 

encompasses all building types. “Nature and Vegetation” 

includes parks, trees, forests, and mountainous features. 

“Movement” encompasses transportation-related elements, 

including pedestrian pathways, roads, vehicles, and 

railways. “Ground” refers to the land surface and general 

terrain. “Art” includes sculptures and other culturally or 

visually significant elements in the landscape. Lastly, 

within the “Other” layer, the remaining features, such as 

water bodies, lakes, and rivers, were catalogued. The 

MILD was used in ClimateStudio to calculate the view 

factor, specifically the type and quantity (solid angle) of 

urban elements visible from within. The software 

calculates the visible portion of the external environment 

as a percentage within a visual field defined by a 

360-degree horizontal and 60-degree vertical angle, 

centered on the horizon. These percentage values were 

subsequently converted into solid angle measurements 

(steradians) to facilitate standardized, quantitative 

comparison. Simultaneously, Rhino was used to conduct a 

landscape analysis, focused on examining key urban 

characteristics, including road networks, green spaces, and 

variations in building height. Finally, the Indexz plugin [19] 

was utilized to perform building height analysis within the 

urban context. 

Ultimately, the MILD was further enhanced by 

replacing generic opaque surfaces with textured materials 

for elements such as buildings, parks, and roads, to achieve 

the model with the highest level of detail (MHLD). The 

MHLD framework is distinguished by its advanced realism 

in visual simulations, facilitating the production of 

high-fidelity panoramic imagery. These panoramic images 

were systematically evaluated against numerical data 

outputs to offer a thorough analysis of the interrelations 

between indoor environments and their adjacent urban 

contexts. This holistic approach supports strategies for 

enhancing occupant well-being and achieving 

sustainability objectives. 

The adopted approach, highlighting the input and output 

data, as well as the software and plugins utilized, is shown 

in Figure 2. 

Once the city model was developed, a dedicated 

reference room was established to allow window view 

simulations. 

A single office space designed for one or two occupants, 

measuring 3 m by 5 m with a height of 3 m, was modeled in 

Rhino. The office features a window that is 1.8 m wide and 

1.5 m high, positioned 0.90 m above the floor. The window 

frame is divided into horizontal and vertical sections, 

creating a more structured and visually refined design. The 

Atlantica clear glass from the Rhino material database was 

used to model a double-pane glazing window. The glazing 

was configured in Climate Studio using vision glass 

properties to ensure accurate daylight simulation and 

realistic view-out analysis. Different opaque materials and 

Rhino layers were used for the floor, ceiling, and walls. 

Calculation points for the view-out assessment were 

positioned at 1.7 m above the floor, representing the eye 

level of a standing person. To assess the impact of floor 

level on view quality, a four-story building was utilized for 

the research, with a reference room located on each floor. 

Furthermore, to evaluate the influence of neighborhood 

context on view quality, four reference buildings were 

considered in different positions within the city area. Each 

of these buildings was situated adjacent to one of the four 

specified road categories identified through landscape 

analysis. 

The selection of the case study scenarios was directly 

aligned with the research objective, which is to evaluate 

how urban morphology, particularly building height (floor 

level), neighborhood, and adjacent street width, influences 

the quality and content of views from indoor spaces. To 

address this, the study considered two key variables: 

observation height, represented by four distinct floor levels 

(from the first to the fourth floor), and street typology, 

represented by four categories of adjacent roads with 

widths ranging from 1.5 meters (pedestrian pathway) to 20 

meters (highway). These floor levels reflect the 

predominant low-rise character of the Westminster area, as 

identified in the height analysis, while the road types 

capture a realistic cross-section of urban street conditions. 

Combining these two variables created a matrix of 16 

simulation scenarios. This approach aimed to examine how 

the type and width of neighboring roads affect window 

view quality across different urban settings within the 

Westminster district of London. The focus on four-story 

buildings is especially relevant, as this reflects the typical 

low-rise architecture of the Westminster area. It also 

provides insights into how urban elements and obstructions 

influence window views, supporting practical applications 

in urban planning and design within this specific low-rise 

context. The layout of the reference office room, the 

placement of the four buildings, and their corresponding 

fields of view are shown in Figure 3. The window views for 

each scenario were compared based on several key 

indicators: view quality levels according to LEED and EN 

17037, the average distance of obstructions, and the solid 

angle (in steradians) of visible urban elements, specifically 

sky, buildings, ground, vegetation, and roads. In addition, 

the weighted average height of buildings visible through 
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the window (BHwa) was computed as follows: 

 BHi i i
BHwa

i i

  


 
 (1) 

where BHi is the height and Ωi is the solid angle of the i-th 

building visible through the window. 

The panoramic images generated in this study played a 

crucial role in validating the consistency between the 

observed view levels and the numerical results obtained 

from the view analysis. By examining these images, it was 

possible to verify that the visual representations aligned 

with the expected outcomes of the analytical computations, 

thereby enhancing the reliability of the study’s findings. 

The sixteen simulation scenarios (sce#) are shown in 

Figure 4, while the four reference buildings’ locations in 

the case study, with highlighted the four different road 

typologies, are illustrated in Figure 5. 

Figure 2.  Used approach 
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Figure 3.  Reviewing the 3 km2 site plan of London, Westminster, and the reference office room 

 

Figure 4.  Different scenarios investigated 
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Figure 5.  Location of the four buildings in the model 

3. Results and Discussion 

The results of the landscape analysis are displayed in 

Figure 6. The ground analysis illustrates the spatial 

distribution and positioning of buildings within the 

selected area. The greenery analysis highlights the 

presence and extent of green spaces. Finally, the road 

analysis identifies four distinct road types based on their 

widths: highways (20 m), major roads (9 m), minor roads 

(4 m), and pedestrian pathways (1.5 m). 

For a more detailed analysis of building typology, four 

building height categories were defined: low (0–9 m), 

medium (9–21 m), medium-rise (21–30 m), and high (30–

50 m), as shown in Figure 7. These categories were 

established based on the building typologies outlined in 

the TABULA database [20]; buildings exceeding 50 m in 

height were classified as tall buildings, following the 

criteria presented in [29]. 

The height analysis reveals that buildings in the study 

area range from 3 to 118 meters. As shown in Figure 8, 

structures with a height of 3 meters constitute the largest 

proportion of the urban landscape. Overall, the average 

building height falls within the low-rise category, 

reflecting the predominance of low structures in the case 

study area. 

Although most existing buildings in the study area are 

single-storey (approximately 3 meters in height), a 

four-storey reference building was selected for the 

simulation. This choice was made to represent potential 

future vertical development and increased urban density. 

Additionally, the multi-storey model enables a more 

comprehensive analysis of view quality across different 

floor levels, capturing variations in the visual experience 

with elevation. It also provides broader visual coverage of 

surrounding urban elements (greenery, roads, buildings), 

and ensures consistency with previous simulation-based 

studies in the field. 

The results of the window view simulations conducted 

in accordance with the EN 17037 standard are presented 

in Figure 9. Window view levels were evaluated and 

classified into three categories defined by the standard: 

minimum, medium, and maximum. For improved 

readability, these categories are visually represented using 

blue (minimum), orange (medium), and green (maximum) 

bars. The simulation results highlight several key findings: 

(i) window view quality consistently improved from floor 

1 to floor 4, regardless of road type, (ii) Scenario 9 (sce#9) 

received the lowest rating; while (iii) Scenario 12 (sce#12) 

achieved the highest rating, corresponding to the 

maximum view quality level. 
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Figure 6.  Landscape analysis 

 

Figure 7.  Proposed height analysis 

 

PROPOSED HIGHT CATEGORY  

RANGE 1

RANGE 2

RANGE 3

RANGE 4

LOW

MEDIUM

MEDIUM RISE

HIGH

(0-9 M ) HEIGHT

(9-21 M ) HEIGHT

(21-30 M ) HEIGHT

(30-50 M ) HEIGHT
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Figure 8.  Reviewing Height analysis around office buildings 

 

Figure 9.  Window view level according to EN 17037 

The solid angles of the main urban elements visible 

through windows across the sixteen scenarios, based on 

an observer's standing eye level (calculation points at 1.7 

m above the floor) are displayed in Figures 10a to 10d. 

The results indicate that the solid angle values for sky and 

buildings generally increase from the first to the fourth 

floor, while those for ground and road surfaces tend to 

decrease. These trends are consistent across different 

buildings and locations within the case study area. 

The analysis also reveals that no vegetation is visible in 

any of the simulated scenarios. These findings underscore 

the significance of using methods that enable quantitative 

evaluations of visual elements through windows; an 

approach increasingly supported by recent research in the 

fields of environmental psychology and architectural 

design. 

The effects of visual elements and façade 

characteristics on perceived oppressiveness were 

investigated in [30]. The findings underscore a correlation 

between floor elevation and visual perception variables. 

Specifically, as the floor level increases, there is a 

corresponding rise in the percentage of visible sky. 

Conversely, the proportion of visible buildings diminishes, 

contributing to a decreased sense of visual enclosure or 

oppression. 

Similarly, findings from [31] explore the relationship 

between floor level, the visibility of sky and urban 

elements (such as buildings and ground), and the 

restorative quality of window views. The results suggest 

that higher floor levels provide a larger visible portion of 

the sky, in contrast to lower floors where visual 

perspectives are primarily influenced by surrounding 

buildings and ground-level activities. In densely 

populated urban environments, the augmented visibility of 

the sky can serve as a compensatory factor for the limited 

presence of green spaces. 

Moreover, Lin et al. [7] investigate how the visibility of 

sky, buildings, and grounds, as well as floor height, 

influences the restorative potential of window views. The 

study concludes that living on higher floors generally 

enhances the visibility of key environmental layers, 

including the sky, greenery, and distant buildings. Sky 

visibility has a significant impact on restorative 

experiences. Occupants situated on lower floors are often 

subjected to obstructed views, primarily characterized by 

surrounding structures and ground-level elements, which 

can diminish their access to restorative visual stimuli. 
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Figure 10.  Solid angle values of elements visible through the window upon varying scenarios: a) sky, b) buildings, c) ground, and d) road 
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The results of the building height analysis (Figures 

11a–b): the portion of building height categories visible 

through the window (Figure 11a) and the weighted 

average building height (Figure 11b). The figure HBwa 

values approximately equal to 18.5 m, for scenarios sce# 

1 through sce# 4. In contrast, the HBwa values for the 

remaining scenarios are significantly lower, ranging from 

6.9 meters to 10.0 m, regardless of the type of road or 

floor level. 

The results based on the average distance (Figure 12), 

highlight that, generally, the value increases as the road 

size and floor number increase. As suggested by Moscoso 

et al. [32], increased view depth increases perceived view 

quality. 

Finally, Figures 13a and 13b show the panoramic view 

from inside the room of the best (fourth-floor highway, 20 

m) and worst (first-floor main road, 9 m) scenarios. The 

availability of panoramic images opens up possibilities for 

various activities, such as verifying results, enabling a 

direct comparison between software-generated outputs 

and the actual visual experience from the window. The 

value of using panoramic images for this purpose is 

supported by Fošner et al. [33], which highlights the 

effectiveness of images in architectural and urban studies 

for validating simulation results. 

 

 

Figure 11.  Buildings height analysis: a) buildings height category distribution and b) weighted average building height 
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Figure 12.  Buildings height analysis: a) buildings height category distribution and b) weighted average building height 

  

Figure 13.  Panoramic view a) best and b) worst scenarios 

Furthermore, the same 3D model can be used in 

user-centered studies, where the images can be presented 

to volunteers through various media (e.g., screens or 

virtual reality headsets), allowing researchers to explore 

the perceived quality of window views, supporting deeper 

insights into the relationship between the quantitative 

presence of visible elements and the subjective evaluation 

of view quality. 

For example, Li et al. [9] conducted a comprehensive 

study comparing physical environments, virtual reality, 

and digital images as methods for evaluating satisfaction 

with window views. By employing these approaches, the 

researchers can assess the effectiveness of each medium 

in representing the quality of window views and 

influencing user perception. The findings from [9-11] 

underscore the value of using multiple media formats to 

explore the relationship between the quantity and quality 

of visible elements and overall view satisfaction, thereby 

enhancing the depth and reliability of architectural and 

urban assessments. As noted by Lin et al. [7], evaluating 

window views in diverse urban environments is inherently 

challenging due to the complexity of urban forms and the 

variability of visual elements. Potential issues also arise 

from 3D modeling inaccuracies, particularly in densely 

built areas where detailed and precise modeling is difficult 

to achieve. The automated assessments in high-density 

contexts are often time-consuming and prone to errors due 

to data limitations, as argued in [8]. Additionally, 
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computational constraints pose a challenge, as accurate 

simulations and high-resolution panoramic images demand 

significant processing power and precise material/textural 

reproduction, as highlighted by Masoudinejad et al. [31]. 

The proposed methodology aims to integrate various 

analytical tools to facilitate a thorough assessment of the 

complex phenomenon of window view quality. 

As underlined by existing literature, good views or 

access to natural views significantly improve occupant 

satisfaction and productivity, particularly in work and 

educational settings. To enhance urban functionality and 

quality of view, it is imperative to consider spatial 

utilization and user engagement during the architectural 

design phase and urban planning processes. An 

appropriate integration of diverse urban elements 

alongside architectural design is essential for achieving a 

cohesive urban environment. Strategic positioning, 

location, size of windows, and orientation, as well as the 

shape and size of the building or green areas, can enhance 

visual access to desirable views while minimizing 

distracting elements, thereby creating more productive 

and satisfying environments. The proposed lightweight 

procedure enables multi-level analysis, supporting 

sustainability goals and aligning with environmental 

quality standards such as LEED and EN 17037, 

reinforcing the integration of view quality into urban 

development and architectural design practices, assessing 

view quality to offer insights for space allocation within 

buildings, as well as enabling the optimization of room 

functions by maximizing visual access to desirable 

external elements and enhancing overall occupant 

satisfaction. 

Simultaneously, the capacity to access information 

regarding visible urban elements, along with the ability to 

conceptualize the final panorama during the preliminary 

design phase, facilitates not only an assessment of visual 

quality that transcends existing regulatory frameworks but 

also promotes an inclusive design process. This approach 

empowers citizens to engage actively in the design 

process, transforming them into key stakeholders in the 

evolution of urban landscapes, as well as building design 

and renovation. 

Comparing objective window view metrics with results 

from subjective assessments may offer deeper insights into 

the relationship between the type and amount of visible 

urban elements and users’ perceived satisfaction or 

emotional responses. Such comparative studies could also 

help evaluate the reliability and applicability of existing 

standards. Furthermore, the continued integration of 

advanced simulation tools has the potential to bridge the 

gap between subjective visual experiences and formal 

design guidelines, ultimately contributing to the 

development of urban environments that prioritize both 

functional performance and visual comfort. 

Urban planning regulations could be strengthened by 

incorporating view-related standards that optimize 

visibility at varying heights and distances, fostering more 

visually engaging and comfortable urban environments. 

Finally, the proposed approach can support 

professionals, real estate developers, and politicians in 

creating a classification of city areas based on the quality 

of the view, enabling them to plan targeted interventions 

aimed at improving the perceived quality of urban spaces. 

However, this study has certain limitations. It is 

confined to a specific urban context and a limited number 

of scenarios, which may affect the generalizability of the 

findings to other cities or building typologies. Limitations 

related to data availability, such as incomplete or outdated 

urban topography, can further impact the accuracy of the 

results. These challenges highlight the importance of 

utilizing advanced simulation tools and enhancing urban 

data quality to facilitate more reliable and scalable 

evaluations of window view quality. 

4. Conclusions 

An urban environment refers to the physical 

characteristics of a city, including buildings, open spaces, 

and the surrounding street network. Within this context, 

window views in urban areas encompass multiple 

perceptual layers such as the sky, ground, and landscape 

that collectively shape how individuals experience and 

interpret their surroundings. Visual experience, as well as 

the nature and composition of urban elements visible from 

within a building, directly influences occupants’ 

perception of the urban environment and contributes to the 

overall quality of indoor spaces. 

To investigate the relationships between urban 

morphology and window view quality, a method is 

proposed in this study that examines 16 distinct urban 

scenarios using a combination of Rhino, Climate Studio, 

and the Indexz plugin. This integrated approach enables 

assessment of view quality according to the standards 

while also quantifying the specific urban elements visible 

from the interior and producing panoramic visual 

simulations of potential views, depending on the level of 

detail in the 3D model. A simplified model can be used to 

evaluate view quality in accordance with LEED and EN 

17037 standards. Enhancing the model’s level of detail 

enables morphological analysis and accurate quantification 

of visible elements. Further refinement supports the 

generation of panoramic views, offering realistic 

simulations of indoor visual perspectives. 

This detailed analysis offers a deeper understanding of 

how urban configurations impact window view quality and 

aligns with international standards designed to enhance 

occupant well-being. In contrast to many prior studies that 

focus on isolated variables or rely on simplified models, 

the proposed approach adopts a holistic, simulation-based 

framework. The integration of computational metrics 

alongside visual outputs, such as panoramic imagery for 

validation and potential subjective evaluations, coupled 
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with the adaptability to conduct assessments at various 

locations throughout the urban area in question, represents 

the main contribution of the research. 

The simulations reveal that the predominant building 

typology falls within the low-rise category, while green 

spaces are not visible, highlighting a significant shortfall in 

biophilic urban design. The analysis confirms that the 

visibility of the sky and buildings increases, while the 

visibility of roads and ground decreases with height. 

The study also demonstrates the effectiveness of 

panoramic images and 3D simulations in supporting 

early-stage design decisions by allowing stakeholders to 

visualize and assess the view quality before construction or 

renovation, fostering a more participatory and informed 

urban planning process. 

These findings underscore the need to integrate 

view-related metrics into urban design regulations and 

planning guidelines. Clearer criteria can support 

evidence-based decision-making in high-density 

developments. At the same time, the use of 

simulation-based approaches raises important questions 

about accuracy, scalability, and ethical considerations such 

as privacy and representational bias, which should be 

acknowledged in future work. 
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