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Cities are undergoing rapid urban transformation driven by the challenges of globalization, 

digital and technological developments, and environmental and social changes, which require 

a radical review of traditional patterns in urban design. These patterns show a clear deficiency 

in responding to structural, visual, aesthetic, and functional variables, as they are no longer 

able to respond to modern variables. The study begins with an essential problem: the continued 

adoption of rigid, limited traditional patterns in urban landscape design, which lack flexibility 

and adaptability. The study raises a central question regarding the possibility of adopting an 

interactive urban landscape as an alternative epistemic model to the traditional one. This study 

aims to analyze the philosophical structure of the interactive urban landscape as an advanced 

design framework. It further seeks to critique the conceptual and functional shortcomings of 

the traditional landscape. The study adopts a qualitative, interpretive, and critical analytical 

approach. It utilizes a conceptual framework derived from philosophical literature. It 

concludes that interactive urban design can overcome the structural and functional failures of 

traditional landscapes and enhance systemic urban performance, especially in developing 

environments. 
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1. INTRODUCTION

Modern urban thought is experiencing a structural evolution 

in its view of the city and its functional, visual, and aesthetic 

landscape. Consequently, the rapid changes imposed by 

technological and digital transformations have led cities to be 

reshaped through smart systems that rely on integrating 

technologies, such as artificial intelligence and the Internet of 

Things [1, 2], evolving into  a dynamic environment that 

responds to human behavior and surrounding conditions [3]. 

Despite this, many developing cities are still subject to the 

dominance of traditional design, which is characterized by 

inertia, formal rigidity, and conceptual closedness. In 

traditional design, interactive and technological design is 

excluded from the urban design process, which reflects a 

limited capacity to respond to the requirements of modern 

cities [4].  This contributes to widening the gap between the 

technological and typical traditional urban reality in 

developing cities. From this standpoint, the need has emerged 

to formulate alternative urban models based on an interactive 

philosophy capable of transcending design inertia, working to 

provide an interactive urban landscape that integrates humans, 

technology, and knowledge within a dynamic, flexible urban 

environment. Herein emerges the main research problem: the 

conflict between the continuity of traditional patterns in 

designing the urban landscape and the necessity of shifting 

towards a flexible, interactive urban system capable of 

accommodating the changes of the accelerating world. Cities 

are no longer static physical entities, but rather have turned 

into dynamic, spatial interactive systems that engage their 

users in real-time [5]. This transformation requires a 

rethinking of their urban design according to modern, 

interactive principles.  Thus, a set of basic questions emerged: 

What are the philosophical dimensions of the interactive urban 

landscape? What are the tools that distinguish it from the 

traditional landscape? What are the differences between them? 

And what are the most prominent obstacles that may prevent 

the activation of this concept in developing countries in 

particular? The main objectives were determined by analyzing 

the integrated philosophical structure of the idea of applying 

the interactive urban landscape, identifying the structural and 

functional differences between the traditional and interactive 

urban landscapes, and outlining its future vision. Despite the 

abundance of studies that have addressed smart cities from a 

technical perspective, the literature lacks explanatory models 

that integrate the philosophical dimension of the interactive 

urban landscape in the context of developing cities. Hence, the 

importance of this research lies in its direct relevance to 

fundamental issues in modern urban design, as it seeks to 

enhance cities’ capacity to respond effectively to 

contemporary urban needs. The investigation is guided by the 

following hypothesis: the interactive urban landscape 
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constitutes an alternative epistemic framework capable of 

transcending the limitations of traditional design patterns by 

reshaping the urban space based on the pillars of community 

participation, design flexibility, and technological integration. 

This approach aims to enhance the city’s capacity to adapt to 

the modern urban context, achieve the highest degree of 

functional and visual adaptation, and meet users’ needs 

according to their changing behaviors. 

 

 

2. METHODS 

 
This study adopts an interpretive qualitative research 

approach grounded in philosophical and conceptual analysis. 

Consistent with the interpretivist tradition articulated by 

Creswell and Creswell [6] and Lincoln and Guba [7], the 

research seeks to explore the underlying philosophical and 

theoretical foundations of the interactive urban landscape and 

its departure from the static characteristics of the traditional 

urban landscape.  The analysis is based on a purposive review 

of philosophical, critical, and urban studies literature, with 

particular attention to scholarly works addressing the 

conceptual dimensions of smart and interactive cities. Through 

this process, a set of analytical concepts and interpretive 

dimensions was derived to examine the transformation of 

urban landscapes from static physical settings into dynamic, 

responsive, and interactive environments.  Rather than aiming 

to generate empirical findings, the study develops a conceptual 

framework that enables a critical interpretation of 

contemporary urban transformations. To support this 

framework, a series of original conceptual figures was 

produced by the researchers. These figures function as 

analytical visualizations that synthesize the theoretical 

relationships identified in the literature and illustrate the 

conceptual transition from urban stasis to urban interaction, 

which constitutes the central analytical theme of the study. 

 

2.1 Literature identification and selection strategy 

 

The literature underpinning the conceptual analysis was 

identified through a purposive, criterion-based search of 

Scopus, Web of Science, and Google Scholar, selected for 

their disciplinary coverage of urban design, architecture, and 

philosophy of technology. The search combined the keywords 

interactive urban landscape, digitalization, technological 

developments, responsive urban design, interactivity, static 

versus dynamic urban space, and philosophy of technology 

and the city, used individually and in Boolean combination 

(e.g., interactive landscape and urban design). Contemporary 

literature on smart and interactive urbanism (2002–2026) was 

combined with seminal theoretical works on urban form and 

townscape predating this period [8-11], included for their 

foundational status in the theoretical genealogy of urban 

design critique. Sources were included if they addressed at 

least one of three thematic domains central to the study: (1) the 

conceptual or philosophical critique of static/traditional urban 

design, (2) the theorization of interactivity, responsiveness, or 

adaptability in urban environments, or (3) documented case 

studies of digitally integrated urban projects. Sources were 

excluded if they were purely technical or engineering-focused 

without conceptual or design-oriented discussion, if they 

constituted non-peer-reviewed grey literature, or if they were 

non-English publications without accessible translation. This 

process resulted in a final corpus of 25  sources informing the 

conceptual framework and case analysis. 

 

2.2 Derivation of analytical dimensions 

 

The analytical dimensions presented in the interaction 

framework were derived through systematic thematic 

synthesis of the literature corpus, where recurring conceptual 

categories were iteratively coded, grouped, and validated 

against the study's foundational distinction between static and 

dynamic urban space. Each dimension was subsequently 

cross-verified against the empirical characteristics of the case 

studies to ensure the framework was grounded in both 

theoretical literature and documented practice. The resulting 

six-factor model was then operationalized through conceptual 

relations that synthesize the theoretical relationships identified 

in the literature and map the transition from urban rigidity to 

interactive urbanism, thereby establishing an auditable and 

replicable analytical foundation for the study’s central 

argument. 

 

 

3. THEORETICAL, PHILOSOPHICAL FRAMEWORK 

(LITERATURE REVIEW) 

 
The theoretical and philosophical conceptual framework is 

an essential input for understanding the profound 

transformations that have occurred in the thought of the urban 

landscape in recent decades. Considering the challenges of 

globalization and the widening of the efficiency gap between 

the traditional design and the dynamic requirements of the 

contemporary city, it has become necessary to dismantle and 

expand the concepts associated with the urban landscape, to 

understand the nature of the ongoing transition from the fixed, 

closed formal models to the interactive, dynamic epistemic 

ones. This means the positioning of concepts within their 

transforming philosophical context, shifting from a rigid entity 

based on strict physical organization to an interactive, dynamic 

system. 

 

3.1 The urban landscape 

 

It is defined as the spatial and visual composition resulting 

from the interaction of natural, structural, and cultural 

elements within the urban environment. This formation 

reflects the city’s level of development and sophistication, and 

its expression of its history, identity, and social structure. This 

is achieved through spatial relationships, urban formation, and 

finally the user's sensory experience [12]. Allain [13] defined 

it as thought and vision through which facts can be seen and 

visualized. It requires being seen and studied through a 

medium-scale analysis that falls between detailed plans and 

comprehensive master plans. The urban landscape is also 

understood as a social space full of meaning, formed through 

the interaction of physical, social, and communal dimensions 

of the city [ 41 ]. Young [ 51 ] defined it as the three-dimensional 

phenomenon through which humans move among buildings, 

floors, roads, and trees. It is also known as the final visual 

landscape that collects architectural components such as 

masses, urban elevations, and green spaces [16]. It can further 

be understood as the art of the landscape and everything that 

appears to the observing human that can be perceived by the 

senses and seen by the eye, integrating with the urban 

environment through a sense of place and human experience 

[17]. 

3366



 

3.1.1 Urban landscape theories 

The theory emerged to understand the nature of urban form, 

and can be divided into two basic theories: the theory of the 

place, and the theory of spatial space. The first one means the 

integrative relationship between a person and the place in 

which he lives, which helps to form the personal and 

psychological aspects of the human being, while the theory of 

spatial space conceptualizes the urban landscape as a space for 

human needs through the study of people's characteristics and 

needs [18]. There are many urban landscape theories, the most 

important of which are three theories. The first is Gordon 

Cullen’s theory [11], which organized the urban landscape by 

studying the relationship that links the components of the 

landscape with each other. The second is Spreiregen's theory 

[19], which explains that the urban landscape consists of a 

group of material elements, such as building materials, texture, 

etc., and other immaterial elements represented by movement, 

sounds, and activities that work to formulate and create the 

urban landscape. The third theory is Broadbent's theory [20], 

which explains that the organization of the urban landscape is 

done through the formation of the structures surrounding the 

landscape and the organization of their relationship with the 

surrounding spaces, utilizing a group of geometric shapes, 

such as a circle, a rectangle, and others.  

 

3.1.2 Philosophy of the traditional urban landscape 

The philosophy reflects design patterns that prevailed in the 

pre-technological and pre-knowledge transformation. This 

philosophy is based on a closed and fixed conception of the 

urban domain, in which the landscape is understood as a set of 

formal elements arranged according to a strict structural and 

functional logic, isolated from the dynamics of human use and 

social interaction. In addition, it is incapable of adapting to the 

changes of the modern era. The following is an analysis of the 

most prominent features of this traditional approach:  

-Focus on form and general appearance over meaning: The 

landscape is viewed as a formal structure subject to the rules 

of visual consistency, geometric gradation, and architectural 

harmony. This approach reflects formal aesthetics, whereby 

the aesthetic appearance becomes the goal of the city, without 

any consideration for the social interactive experience [21]. 

-Absence of dynamic interaction: The traditional landscape 

produces a static space, incapable of interacting with modern 

requirements. Design is made according to strict rules, the 

designer is separated from the user, and functions are restricted 

to closed domains, all without considering daily social and 

cultural transformations [10]. 

-Dominance of the bureaucratic style: The bureaucratic 

pattern in the production of the urban landscape is one of the 

most prominent features of traditional thought, where the 

urban landscape is organized through highly central 

institutions that depend on rigid design standards, while 

marginalizing popular practices and the actual needs of users. 

In short, this pattern leads to the production of a city as a 

commodity away from the actual needs of the population [ 22 ]. 

It is clear from the previous analysis that the philosophy of 

the traditional urban landscape, despite its formal consistency 

and the rational organization it carries, lacks the spirit of 

interactivity and human meaning. It is based on a unilateral 

vision, in which the user is neglected,  as shown in Figure 1. 

This compelled the contemporary urban landscape to re-frame 

the relationship between people and the urban environment by 

creating an interactive urban landscape. 

 
 

Figure 1. Philosophy of the traditional urban landscape 

 

3.2 The concept of interactivity 

 

Interactivity refers to the dynamic and reciprocal exchange 

of actions, responses, and meanings among individuals within 

a social context, through which participants mutually 

influence one another via communication and shared 

experiences. As synthesized in secondary literature [ 32 , 24], 

the conceptualization of "Symbolic Interactionism"—initially 

coined by Herbert Blumer in 1937—builds upon George 

Herbert Mead’s foundational premise that human interaction 

is mediated through socially constructed symbols and 

meanings. Scholars reviewing this framework also emphasize 

the influence of Charles Horton Cooley’s looking-glass self, 

which illustrates how self-identity is formulated through social 

exchange. Based on these secondary accounts, interactivity is 

interpreted as an iterative process wherein meaning is 

continuously generated, negotiated, and transformed through 

social engagement. 

 

3.2.1 Philosophy of interaction theory 

The dimensions of interaction philosophy are represented 

by the capacity of the urban landscape to respond to the actions 

of individual users, and to enhance interaction among them to 

create an integrated dynamic experience through the 

integration of three main dimensions: The interaction between 

humans and the urban place; the interaction of people within 

that environment; and the digital interactions through the use 

of digital technologies to provide the necessary information to 

users of the urban landscape [ 52 ]. 

 

3.3 Interactive urban landscape 

 

The interactive urban landscape is a dynamic, 

interconnected composition that responds in real-time. It 

merges digital techniques in the urban components of the 

landscape to create a more adaptive and responsive 

environment, characterized by its capacity to sensitize human 

behavior and environmental changes, and adapt to these 
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changes to enhance the spatial performance of the urban 

landscape. This stands in direct contrast to that static 

traditional urban landscape [26]. It is also defined as a spatial 

and visual composition that is formed through dynamic 

reactions between physical elements and cultural, social, and 

economic interactions that occur within it [27]. 

 

3.3.1 Objectives of the interactive urban landscape 

The most prominent objectives of a successful urban 

landscape can be summarized in the following four points: 

function, aesthetics, identity, and interaction as follows [9, 

12]: 

-Function: This means the optimal allocation and 

designation of land use, including zones (commercial, 

residential, administrative, etc.) and urban spaces. Functional 

activities in urban spaces can be divided into three types: the 

necessary activities, such as shopping, going to work, and 

school; optional activities, like going to the park or cinema; 

and finally, social activities that occur through communication 

with others. 

-Aesthetics: Aesthetics was first introduced as a distinct 

philosophical concept by the German philosopher Baumgarten 

[28], who defined it as a form of perceptual, sensory-based 

cognition, an understanding that has since become widely 

accepted within the philosophical tradition. Aesthetic 

perception is generally characterized by a set of visual 

qualities—form, unity, diversity, proportion, texture, color, 

and harmony—as noted by Sitte [29] and Gibberd [30]. This 

visual understanding was later extended to include a subjective 

dimension, reflecting the view that beauty is perceived through 

the viewer's personal emotions and mental disposition, as 

emphasized by Kaplan and Kaplan in 1989 [ 13 ]. 

-Identity: Here,  identity means the physical and spiritual 

associations that humans make with history over time. The 

concept of identity in the urban landscape, according to Lynch 

[9], lies in the extent to which a person can identify some place 

through its various features and characteristics that distinguish 

it from other places. 

-Interaction: It is an important element that redefines the 

relationship between people and the urban domain through 

enabling the landscape to give an instant response to the user's 

behavior and changing needs. This interaction works by 

integrating smart technologies with the infrastructure to 

produce an adaptable urban environment . 

 

3.3.2 Interactive urban landscape tools 

The interactive landscape is built on an integrated system of 

digital tools and smart technologies that reshape the 

relationship between humans and the urban sphere, enabling 

them to respond in real time and continuously adapt to 

changing uses and behaviors [ 23 ]. Among its most prominent 

tools are: 

-Augmented reality technologies (AR): AR is one of the 

most important tools used for creating a multi-dimensional 

urban experience, as it allows the projection of digital 

information onto physical spaces, which contributes to 

enhancing the sensory, functional, and cultural perception of 

the urban place. This technology allows the user to interact 

with urban elements in an interactive and visual manner [33]. 

-Internet of Things  (IoT): IoT constitutes the smart 

infrastructure that connects buildings, urban spaces, and users 

in real time using smart sensors and tracking systems to 

measure urban performance indicators such as air quality, 

movement, and to reset the landscape according to spatial and 

temporal variables [34]. 

-Geographic information systems  (GIS): A central 

analytical tool for managing and analyzing spatial data in the 

interactive landscape, enabling urban pattern tracking and land 

use analysis through temporal and interactive mapping, which 

contributes to making design decisions based on accurate 

evidence, and integrates environmental and social data [35]. 

-Smart applications: They form the interactive interface 

between the user and the urban landscape, allowing access to 

services, mobility, energy management, real-time information, 

and submitting civil reports. 

-Open urban data: It is used to analyze urban performance, 

monitor public behavior, and direct policies and planning 

decisions in real life.  This data contributes to enhancing 

transparency and stimulating innovation [36]. 

 

3.3.3 The characteristics of the interactive landscape 

The characteristics of the interactive landscape stem from 

the triad of real-time response, community participation, and 

digital integration, which makes it an effective tool for 

reshaping the relationship between humans and the urban 

landscape. The most prominent characteristics of the 

interactive urban landscape can be listed as follows [37, 38]:  

-Real-time response (instantaneous response): The ability to 

respond immediately to environmental and behavioral inputs 

through smart sensor technologies.  

-Effective community participation: It is based on a 

participatory design with users to enhance the sense of urban 

belonging. 

-Flexibility: The urban landscape is not fixed, but is 

adjustable according to event, time, user behavior, and 

changing environmental conditions.  

-Digital integration: Integrating smart interactive 

technologies such as sensors, the IoT, and GIS.  

-AI urban performance management: This means analyzing 

behavioral patterns and predicting future uses. 

-Enhance the spatial experience and urban functions 

through users’ perception of the urban environment, such as 

sound, movement, and interactive media, which turns it into a 

multi-sensory experience. 

 

3.3.4 The philosophy of the interactive urban landscape 

This concept represents a qualitative shift in contemporary 

urban thought, in which the city is transformed from being a 

constant static structure to a dynamic, moving system that 

interacts in real-time with its users and the surrounding 

environment. This transformation is not merely a technical 

development but reflects a profound epistemological shift in 

understanding the relationship between humans and the field. 

It is based on integrating the techniques of urban intelligence, 

social participation, and data flow.  

In this context, the urban landscape is no longer a design or 

formal output, but has become a vital medium for 

communication between man and the city, which is formed by 

responding to behavioral and environmental changes in real 

time. This philosophy is based on the concept that the city is 

not produced by designers, but through mutual relationships 

between  users, technology, and the environment, which makes 

it more open, flexible, and adaptable [5, 39]. Tarek et al. [26] 

explained in their study that the interactive urban landscape 

must answer several questions, namely, who is the user? What 

is the quality and function of the content? And how is 

interaction generated [22, 40]? Ultimately, the philosophy of 

interactive urban landscape redefines the city as a living, 
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responsive entity rather than a fixed product of design, 

reflecting a deeper epistemological shift in how relationship 

between humans and the urban field is understood. This calls 

for rethinking urban design practices to prioritize adaptability, 

participation, and real-time responsiveness as core values 

shaping future cityscapes, while grounding this rethinking in 

fundamental questions of who the user is, what the content 

offers, and how interaction is generated. 

 

3.3.5 Stages of the development of the urban landscape 

concept from static to interactive 

The urban landscape has gone through developmental 

stages, starting with the traditional urban landscape and ending 

with the interactive one (see Figure 2). At each stage, a specific 

approach is used. Each of these approaches follows a set of 

design standards, and the majority of them share a common 

focus on the study of massing and facades (aesthetics). These 

approaches are the technical approach, the functional 

approach, the contextual-perceptual approach, and finally the 

digital, sustainable approach [41]. 

 

 
 

Figure 2. The stages of urban landscape development 
 

3.3.6 A comparison between the traditional urban landscape 

and the interactive landscape 

Contemporary urban changes, with their digital, 

environmental, and sociological transformations, have shown 

a need to reconsider the formation of the urban landscape. In 

this context, there is a philosophical and analytical comparison 

between the traditional urban landscape, which represents the 

classical formal vision, and the interactive landscape that 

represents a digital-technological cognitive vision based on the 

principles of adaptation, interaction, and community 

participation. The comparison aims to highlight the shift from 

the logic of closed, rigid design centered on form, to an open 

interactive logic based on human and technical 

communication and interaction across three basic levels: 

concept, function, and formation mechanisms, as detailed in 

Table 1. 

 

Table 1. A comparison between traditional and interactive 

urban landscapes 

 

No. Aspects 

Traditional 

Urban 

Landscape 

Interactive 

Urban 

Landscape 

1 

Conceptual 

difference/from 

static form to 

dynamism 

A group of 

blocks organized 

geometrically 

according to 

formal and 

aesthetic 

standards, 

designed by a 

higher authority 

through the 

urban planner 

and designer. 

A dynamic, 

changing field, 

grounded in 

sensory and 

functional 

experience and 

urban intelligence 

through 

interaction with 

the user and the 

surrounding 

environment. 

2 

Functional/from-

fixed and strict 

organization to 

adaptive 

performance 

Urban spaces are 

divided 

according to 

function: 

residential, 

commercial, 

leisure, and 

mixed-use 

spaces are 

prohibited. The 

urban space is 

separate from 

social behavior. 

Allows for 

multifunctionality 

and overlapping 

of activities 

according to 

changing needs. 

Urban space 

emerges from, 

and is supported 

by, social 

interaction. 

3 

Formation 

mechanisms/from 

bureaucracy to 

effective 

participatory 

modeling 

It is based on 

planning and 

design standards 

pre-determined 

by governmental 

and central 

institutions. It 

does not respond 

to any variables. 

Relies on data 

analysis tools, 

environmental 

sensing, and real-

time community 

participation. 

Responds quickly 

to any variables 

via smart 

systems. 

 

3.4 Analysis of the evolution of new urban design theories 

 

All new urban design theories depend on studying the 

relationship between the urban environment and human 

behavior, and directing various design processes to achieve 

sustainable and effective urban environments. They are known 

as life theories and are concerned with designing buildings, 

squares, and public spaces to enhance human interaction and 

improve social relationships. The most prominent modern 

theories that have emerged can be explained as follows [42, 

43]: 

-Architecture and urban theory: It appeared in the sixties 

and seventies (1960s-1970s) of the last century as a movement 

counter to the concept of complete elimination and includes a 

group of principles such as urban dedication, adaptive reuse, 

and urban preservation. Its idea is based on preserving the 

valuable components and integrating them with the modern 

context by studying the relationship between mass and urban 

space. The theory follows the principle “function follows 

form”. 

-Theory of partial similarity: A means of partially 

expressing things that derive their value from nature, cosmic 
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phenomena, and living organisms. It is an effective modern 

toolkit for the urban designer that allows him to use sinuous 

lines to reflect a strong sense of movement and harmony. It 

helps in developing modern urban designs that reflect real life 

and human interactions with the surrounding nature. It requires 

knowledge, culture, and imagination to weave metaphorical 

ideas. This theory can be detailed into four types: the first is 

symbolic, which is a symbolic theory of myths, history, and 

ancient ideas of societies, the second is hybrid, which is a 

simulation of shapes derived from the universe and nature, the 

third is psychophysical, which is a metaphysical metaphor 

based on moral aspects, and the last is fractal, which relies on 

flexible surfaces with the utilization of digital systems. An 

example of the application of the theory of partial similarity 

on the ground is the maritime urban landscape of the Sydney 

Opera House, which derived its ideas from sails and was also 

said to be inspired by shells [44]. The second is the giant Palm 

Jumeirah mega-development in Dubai, which consists of three 

artificial islands known as the Palm Islands, as shown in 

Figures 3 and 4. 

 

 
 

Figure 3. Urban landscape of the Sydney Opera House 
Source: [44]. 

 

 
 

Figure 4. Urban landscape of the Palm Jumeirah 
Source: [45]. 

 

-Sustainable development theory: This theory focuses on 

producing sustainable urban environments that meet the needs 

of the present while guaranteeing the rights of future 

generations, based on the use of renewable materials, reducing 

carbon emissions, and using solar and wind energy. 

-Garden City theory: According to Howard [8], the Garden 

City Theory promotes a balanced relationship between urban 

development and the natural environment through the 

integration of green belts, public open spaces, and residential 

neighborhoods. The concept emphasizes sustainable urban 

growth and the provision of healthy living environments by 

ensuring continuous access to nature within the urban fabric. 

-Environmental design theory: It depends on the 

complementary relationship between the environment and 

humans, and assumes that urban design is in line with 

picturesque nature to enhance biodiversity in the urban 

environment. 

-Technological/modernist city theory: This theory focuses 

on the use of technology and modern data to improve the 

quality of life in cities, especially in developing countries, and 

is based on energy management and the use of intelligent 

transportation systems. 

-The theory of humanizing cities: This theory is a turning 

point in urban design theories. Urban engineer Jacobs [10] is 

considered the primary founder. In her work, she criticized 

plans to develop ancient cities, replaced them with diversity of 

uses, and placed humans at the forefront to enhance social 

interaction and improve the quality of life. 

 

3.5 Manifestations and constraints: A reading of success 

and obstacles in the transition toward interactive urban 

landscape 

 

This section explores the dual nature of the nature of the 

transition toward interactive urban landscape, presenting 

concrete manifestations of successful implementation drawn 

from global case studies, alongside the persistent constraints 

that continue to hinder broader adoption. 

 

3.5.1 Justification for case selection 

The three cases were purposively selected because each 

captures a different register of interactivity, mapping onto the 

study’s core distinction between static and dynamic urban 

space: Virtual Singapore represents interactivity through 

digital representation, informing planning before physical 

change occurs; Haeundae Park represents it through embodied 

experience, where design reshapes visitors' direct engagement 

with place; and Masdar City represents it through systemic 

transformation, integrating mobility, energy, and 

infrastructure into a single adaptive whole. Overall, the cases 

trace a continuum from simulation to lived experience to full 

urban integration, offering triangulated evidence for the 

study’s argument that traditional urban rigidity is giving way 

not to one technological model, but to several coexisting forms 

of interactivity. 

 

3.5.2 Case studies of successful implementation of the 

interactive urban landscape 

The applied models were selected based on purposeful 

sampling (Purposive Sampling), as these cases represent a 

clear embodiment of interactive and digital transformation in 

the urban landscape and provide rich material for the 

philosophical and critical analysis adopted by the study, 

including the following: 

(1) Case 1: Virtual Singapore Project: A national digital 

project launched by the Singaporean government in 2014 to 

create a 3D digital twin for the entire city (see Figure 5).  The 

project is managed through collaboration between the National 

Research Foundation (NRF), the Singapore Land Authority 

(SLA) and the Government Technology Agency (GovTech), 

allowing planners and designers to test multiple urban 

scenarios using digital data, by providing an interactive 

platform that helps in making decisions related to 

infrastructure and sustainable development [46].  The most 

prominent technical and functional components of the project 

are: 

-3D Digital Twin: A high-resolution 3D model, created 

using Light Detection and Ranging (LiDAR) and aerial 

photography techniques. It includes precise details of 

infrastructure, buildings, public spaces, and even the smallest 

details, such as seats and lampposts. 

-Digital data integration: The digital model is integrated 

with live data from sensors distributed throughout the city, 

which dynamically analyzes all the necessary information 
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from traffic, air quality, energy consumption, and more.  

-A multipurpose interactive platform: The platform 

provides tools for urban planners and designers, researchers, 

companies, and even citizens to analyze different scenarios, 

such as risk assessment and the impact of new construction on 

traffic, among many others. 

 

 
 

Figure 5. Singapore virtual city project 
Source: [46]. 

 

(2) Case 2: Haeundae Park – South Korea: It is one of the 

successful projects that represents the transformation from the 

traditional infrastructure environment to an urban interactive 

environment.  The park was developed by integrating 

interactive technology with environmental design, where 

digital technologies were employed and integrated to enhance 

interaction between visitors and the surrounding environment. 

The design shows interest in achieving environmental and 

social sustainability by providing interactive entertainment 

spaces that enhance the quality of urban life [47]. Its most 

notable features include (see Figure 6):  

 

 
 

Figure 6. Haeundae interactive park 
Source: [47]. 

 

-Integrating technology with urban spaces: Employing 

advanced technologies, such as GIS, environmental sensors to 

monitor air quality, manage lighting, and provide real-time 

information to visitors.  

-Interactive pathways and public facilities: The park 

features interactive pathways equipped with smart lighting that 

changes according to the movement of visitors, in addition to 

rest areas equipped with digital information about the 

surrounding environment to enhance user experience and 

encourage interaction with the urban space. 

-Smart transportation: The project includes the Haeundae 

Beach Train and the Sky Capsule, which are eco-friendly 

electric-powered vehicles providing a unique experience in 

which people move along the coast, which enhances the 

attractiveness of the park and reduces carbon emissions. 

(3) Case 3: Masdar City Project: One of the sustainable 

interactive projects in Abu Dhabi. It was launched in 2006 by 

Masdar Company. It relies on renewable energy and advanced 

environmental design [48]. Its most prominent features are:  

-Sustainable architectural design: The project was designed 

in a style that combines traditional architecture and modern 

technologies, where narrow and elevated streets were designed 

to direct the wind and provide natural ventilation. 

-Renewable energy: The city relies on renewable energy 

sources (solar, wind) to meet its electricity needs and reduce 

carbon emissions. 

-Smart mobility: The city provides a smart transportation 

system that includes self-driving electric vehicles and a 

personal rapid transit (PRT) system that reduces dependence 

on traditional vehicles, enhancing air quality [49]. 

-The use of multiple types of interactive furniture, such as 

interactive lampposts equipped with sensors, the use of mobile 

interactive shades that open and close when needed, and 

colorful interactive floors (see Figure 7).  

 

 
 

Figure 7. The Masdar City project 
Source: [50]. 

 

3.5.3 Comparative analytical framework 

To ground the study’s conceptual argument in verifiable 

analysis rather than description alone, the three cases are 

systematically compared across six indicators central to 

interactive urbanism: digital infrastructure, real-time 

responsiveness, user participation, adaptability, sustainability, 

and scalability, as detailed in Table 2. 

The comparative framework shows that interactivity is not 

a uniform condition but a differentiated spectrum: Virtual 

Singapore leads in digital infrastructure and adaptability as an 

anticipatory model preceding physical space; Haeundae Park 

leads in user participation, embedding interactivity in 

everyday sensory experience; and Masdar City, strongest in 

sustainability, shows that systemic interactivity works best 

when integrated into environmental design rather than added 

onto it. This supports the study’s central argument: the shift 

from a static to an interactive urban landscape follows not one 

technological trajectory, but several distinct strategies: 

simulation, experience, and systemic integration.  
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Table 2. A comparative analysis of the three case studies 

 
No. Indicator Virtual Singapore Haeundae Park Masdar City 

1 
Digital 

infrastructure 

Very high-LiDAR-based 3D digital 

twin, city-wide sensor network 

Moderate-localized smart 

lighting and information systems 

High-integrated smart grid, PRT, 

sensor-equipped furniture 

2 
Real- time 

responsiveness 

High-live data integration for 

scenario testing 

Moderate-dynamic lighting 

responsive to visitor movement 

High-autonomous mobility and 

adaptive shading systems 

3 User participation 
Moderate-mainly planners, 

researchers, institutional actors 

High-direct visitor interaction 

with pathways and transport 

Moderate-residents interact with 

smart infrastructure 

4 Adaptability 
Very high-designed explicitly for 

scenario simulation 

Moderate-fixed infrastructure 

with responsive elements 

High-systemic flexibility across 

mobility and energy 

5 Sustainability 
Indirect-supports sustainable 

planning decisions 

Moderate-environmental design 

integration 

Very high-core design objective 

(renewable energy, passive cooling) 

6 Scalability 
High-national/city-wide model, 

transferable to other-twin projects 

Low-moderate-site specific, 

limited transferability 

Moderate-holistic model, context-

dependent replicability 

3.5.4 Structural, organizational, and legislative obstacles in 

activating interactive urban transformation 

During the time when global cities are witnessing an 

increasing trend towards interactive and smart urban 

transformations, many cities, especially in developing and 

urbanely deteriorating contexts, still face major obstacles that 

limit the activation of this transformation. These obstacles do 

not lie in the weakness of the digital infrastructure or the lack 

and limitations of resources, but rather expand to include 

structural and legislative obstacles that affect the institutional 

framework, organizational structures, and legal systems that 

govern the urban design process [51, 52]. 

Structural obstacles:  

-Lack of integrated digital infrastructure: Many cities, 

especially deteriorating and developing ones, lack the smart 

infrastructure capable of accommodating the IoT, GIS, and 

environmental sensors, which is the basis for shaping and 

essence of the interactive urban landscape. 

-Institutional separation between the concerned authorities: 

Due to the lack of coordination between planning institutions, 

technological authorities, municipalities, and local actors, it 

becomes impossible to establish a system capable of 

embracing the concept of the interactive landscape.  

-Weak human resources and technical expertise: There is a 

clear lack of competencies capable of managing urban data, 

analyzing it, and translating it into interactive design 

decisions. 

Legislative obstacles: 

-The rigidity of legal and regulatory frameworks and their 

lack of development: Many urban design laws rely on 

traditional organizational models, based on fixed, inflexible 

classifications, and do not allow adaptation to the nature of 

interactive and renewable uses of the smart landscape. (This is 

what the United Nations referred to in 2020, under the title 

“Urban Law is a Key Tool for the Transformation of Cities” 

[51].) 

-Lack of legal recognition of smart technologies as design 

and planning tools: Many building  and design legislations, 

especially in developing countries, still do not legally 

recognize smart tools such as open data systems, as approved 

references in making design and planning decisions, which 

weakens the possibility of their use and effectiveness in these 

countries.  

-Insufficient mechanisms for community participation and 

participatory governance: The absence of formal, clear, and 

binding mechanisms to involve the local community in 

developing urban policies hinders the activation of 

participatory design despite its importance in building an 

interactive landscape.  

4. RESULTS AND DISCUSSIONS 

 

4.1 Results 

 

The analysis yields three principal results. First, the 

comparative assessment of the three case studies (Table 2) 

shows that interactivity does not manifest uniformly but is 

distributed unevenly across the six comparative indicators, 

with each case embodying a distinct operational strategy- 

representational, experiential, and systemic- rather than a 

single technological model. Second, synthesis of the literature 

produces a six-factor interaction framework (Table 3): 

consolidating role of interaction, type of user, mode of 

response, scope of interaction, perception scale, spatial 

experience into a unified analytical matrix. Third, application 

of this matrix generates an activation model (Figure 8) that 

structures the practical transition from static to interactive 

urban design around four sequential goals- functional 

organization, aesthetic quality, identity, and interactive 

purpose- supported by defined technological tool. These three 

results form the conceptual and analytical basis for the 

interpretation developed below. 

 

 
 

Figure 8. Activating the interactive urban landscape 
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Table 3. Interaction framework: Factors, characteristics, and analytical indicators 

 
No. Factor Characteristics Indicators Explanation 

1 
Role of 

Interaction 

Aesthetic 

Informative 

Adaptive 

Physical vs. 

Digital interaction 

Functional vs cultural 

meaning 

Aesthetic: Feeling the beauty and satisfaction of the urban space. 

Informative: Providing systematic and useful information to users 

of the urban landscape. 

Adaptive: Adapting to environmental and climatic conditions 

including weather, movement, and noise. 

2 Type of User 

Individual 

Collective 

Mass Users 

User as observer vs. user 

as Digital participant 

Users interact with the components of the urban landscape either 

individually, collectively, or as part or large crowds, shaping the 

scale and nature of engagement. 

3 
Mode of 

Response 

Explicit 

implicit 

Real time interaction vs. 

mediated (digital) 

interaction 

Explicit: Interacts directly with the behavior of users in real time. 

Implicit: interacts indirectly through affiliated digital media and 

mediated technologies. 

4 
Scope of 

Interaction 

Local /Near 

Remote 

On site experience vs. 

remote (screen- based) 

perception 

Local / Near: The user interacts directly through on site sensation 

devices. 

Remote: The user experiences interactive behavior through digital 

media that enable participation from a distance. 

5 
Perception 

Scale 

Holistic 

Selective 

Sequential 

Whole scene vs. detail-

based perception 

Holistic: Perceiving the urban scene as a unified visual and spatial 

composition. 

Selective: Focusing attention on specific elements, details, focal 

points within the scene. 

Sequential: Perceiving the landscape progressively through 

movement, framing, and successive viewpoints. 

6 
Spatial 

Experience 

Embodied 

Mediated 

Hybrid 

3D physical experience vs. 

2D visual/ digital 

experience 

Embodied: Direct, three-dimensional bodily experience of 

physical urban space. 

Mediated: Two dimensional visual or digital representation 

 

4.2 The conceptual framework of interaction in the urban 

landscape 

 

To transition from abstract critique to a structured analytical 

tool, this study synthesizes the extensive literature review into 

evidentiary framework, crystallized in Table 3. This table does 

not merely summarize existing theories; it establishes the 

formal result of qualitative synthesis by mapping the 

operational dynamics of interactive landscape across six 

interdependent factors: functional roles, user typologies, 

reaction mechanisms, spatial relationships, perception scale, 

and spatial experience. The matrix serves as a generative 

taxonomy that decodes how static urban design mutates into 

responsive environments, which works as the empirical 

backbone of theoretical analysis, providing a rigorous, 

multidimensional benchmark necessary for evaluating 

contemporary interactive installations and guiding future 

urban designs.  

 

4.3 Activating the interactive urban landscape  

 

The findings indicate that activating the interactive 

landscape is not achieved through technological imposition 

alone, but through a structured convergence of situational 

awareness, goal clarity, and tool appropriateness. The 

framework developed in this study, as rendered in Figure 8, 

establishes that meaningful activation must begin with a 

rigorous reading of the existing urban condition, its functional 

capacities, infrastructural realities, population dynamics, and 

inherent challenges before any design intention is pursued. 

From this diagnostic foundation, four goal dimensions emerge 

as inseparable: functional organization, aesthetic quality, place 

identity, and interactive purpose, each informing the other 

rather than competing for priority. Technological tools 

augmented reality, GIS, IoT, and open data platforms—are 

then positioned not as ends in themselves, but as instruments 

whose value is contingent on the precision of the goals they 

are enlisted to serve, working alongside material interactive 

elements to ensure that engagement remains as embodied as it 

is digital. What the framework ultimately argues is that the 

interactive urban landscape is not a product to be delivered, 

but a condition to be cultivated, one that evolves continuously 

through the relationship between the environment's designed 

affordances and the lived responses of those who inhabit it. 

 

4.4 Discussion: From stasis to interaction 

 

These results indicate that the shift from the traditional to 

the interactive landscape is not merely a technical or aesthetic 

transition, but a profound philosophical and cognitive shift in 

the understanding of the city. Whereas traditional models 

reflect a state of structural inertia and conceptual rigidity, the 

differentiated spectrum revealed in Table 2, the 

multidimensional matrix formalized in Table 3, and the 

sequential activation logic depicted in Figure 8 together 

demonstrate that the interactive landscape constitutes an open, 

participating urban vision capable of adapting to changing 

contexts and renewed needs. In light of accelerating 

technological development, these findings suggest that 

activating this concept is no longer a design preference but a 

necessity, reshaping the relationship between humans and the 

urban sphere on flexible, connected, interactive, and smart 

foundations.  

 

4.5 The role of new urban design in urban transformation 

(interactive transformation potential) 

 

New urban design is a fundamental pillar in leading 

contemporary urban transformations, as it goes beyond rigid 

traditional frameworks towards dynamic models that integrate 

humans, digital technology, and the urban environment.  This 

approach contributes to reshaping cities to be more responsive 

to environmental, economic, and social challenges. 
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4.5.1 Urban design as an integration tool for various 

disciplines 

Urban design is one of the most important components of 

creative urban planning, as it plays a major and decisive role 

in integrating several disciplines such as architecture, urban 

planning, and landscape architecture. Urban design goes 

beyond the physical form to include many functions, such as 

environmental, economic, and social aspects. 

 

4.5.2 New urban science and digitalization 

The concept of the new urban landscape refers to the urban 

digital approach, which aims to develop new ways to 

understand and manage cities more effectively. It relies on 

urban data analysis and modeling to create new visions and 

enhance urban transformative capacities to achieve sustainable 

cities.  

 

 

5. CONCLUSION 

 

5.1 Main findings 

 

The study set out to examine the philosophical and 

operational transition from the static traditional urban 

landscape to the interactive urban landscape. The analysis 

demonstrated that interactivity does not manifest as a single 

technological model but as a differentiated spectrum operating 

through representational, experiential, and systemic strategies. 

Building on this, the study synthesized the literature into six-

factor interaction framework and translated it into a practical 

activation model structured around four sequential goals: 

functional organization, aesthetic quality, identity, and 

interactive purpose. Together, these findings confirm that the 

shift toward interactivity constitutes a structural 

reconfiguration of urban thinking rather than a superficial 

aesthetic or technical upgrade.  

 

5.2 Theoretical contribution 

 

The study contributes to the urban design literature by 

offering a philosophically grounded framework that 

reconceptualizes interactivity as a condition distributed across 

multiple registers of representation, experience, and system 

rather than a singular technological attribute. This reframing 

extends existing discussions of smart and responsive urbanism 

by situating them within a broader critique of urban rigidity, 

and by providing an evidentiary matrix (Table 3) that can be 

applied analytically to future case studies. 

 

5.3 Practical implications 

 

Considering the increasing deterioration that urban 

environments suffer from in many developing cities, including 

functional separation, aesthetic and visual decline, and poor 

infrastructure, the need to activate the interactive urban 

landscape becomes a necessity, not a luxury. It is a strategic 

tool to redirect the urban path and address the needs of the 

local community. From this perspective, the following 

recommendations can be made:  

-Rehabilitating digital infrastructure as an urban priority: 

Activating the interactive urban landscape requires a minimum 

level of digital infrastructure, including sensor systems, 

communication networks, and open access points in 

deteriorated environments. This study recommends activating 

the gradual transformation by introducing low-end 

technologies that can be scaled up in stages. 

-Adopting participatory design methodologies with the 

local community: It is not possible to activate an interactive 

landscape in a deteriorated environment without involving its 

residents in the design process.  It is recommended to adopt 

interactive participatory design tools that include digital maps, 

augmented reality (AR) workshops, and open field surveys 

that reflect realistic needs.  

-Stimulating the use of open urban data to monitor problems 

and enable direct and immediate response: Create open-source 

urban databases, in cooperation with local and community 

agencies, to track indicators of deterioration, and use them to 

guide interactive urban design decisions. 

-Designing a flexible and scalable urban landscape capable 

of phased expansion: Design strategies in deteriorating 

contexts should adopt the principle of operational flexibility, 

adaptable and transformable as needed, with smart 

infrastructure that can be expanded according to available 

resources.  

-Adopting low-cost urban pilot models: Launching 

interactive pilot models in selected areas of deteriorated 

environments to evaluate the effectiveness of the smart 

landscape on a limited scale before broader implementation, 

with practical documentation and analysis of results. 

-Integration of urban policies with smart transformation: 

The success of an interactive landscape cannot be achieved 

without flexible, legislative, and administrative support. To 

develop the urban landscape, government policies should be 

examined to include open data, participatory governance, and 

flexibility of use within urban landscape development policies. 

 

5.4 Limitations 

 

This study is subject to certain limitations. The case analysis 

relied on secondary published sources and documented project 

data rather than direct field observation or user surveys, which 

may limit insight into lived, everyday experience of 

interactivity. 

 

5.5 Future research directions 

 

Future research should extend this framework through 

empirical fieldwork including user surveys, behavioral 

observation, and participatory workshops in deteriorated or 

resource-limited urban contexts, to test the applicability and 

adaptability of the proposed activation model under real 

infrastructural constraints. 

In summary, activating the interactive urban landscape in 

deteriorated contexts requires not only technical tools but also 

an integrated approach that combines architectural and urban 

design, community awareness, planning, and digital 

technology. 
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