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 ABSTRACT  

 
Leveraging artificial intelligence (AI) in the landscape design phase represents a paradigm 

shift in how we approach the conception and realization of natural environments. A pivotal 

facet of integrating AI lies in its prowess for conducting efficient data analyses. Intelligent 

systems adeptly gather and scrutinize copious amounts of data pertaining to terrains and 

diverse locales, thereby enriching our comprehension of project requirements and 

environmental nuances. This paper study most famous AI programs use the analytical focus 

towards sustainability and the ramifications of climate shifts, AI emerges as a guiding force 

for designers in striking an optimal balance between visual appeal and ecological 

conscientiousness. Furthermore, AI facilitates a more nuanced tailoring of landscape designs 

based on user preferences, fostering a dynamic interplay between natural spaces and 

individual inclinations. AI methodologies also elevate the user experience by providing virtual 

and interactive design interfaces. This empowers individuals to scrutinize and evaluate 

projects with heightened accuracy, affording them a comprehensive understanding prior to 

actual implementation. Consequently, AI streamlines decision-making processes, ensuring 

heightened satisfaction levels and increased engagement with natural surroundings.    
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 الاستفادة من الذكاء الاصطناعي في مرحلة وضع الفكرة التصميمية لتنسيق الموقع 
* محمد صبحي حسن  

، القاهرة، مصر11884مدينة نصر، قسم هندسة العمارة، كلية الهندسة، جامعة الازهر،    

 msobhi@azhar.edu.eg   :البريد الاليكتروني للباحث الرئيسي *

 الملخص 

نقلة    تنسيق الموقع وخصوصا خلال وضع الفكرة التصميمية،في مرحلة تصميم   (AI) الذكاء الاصطناعيتمثل الاستفادة من  

. يكمن أحد الجوانب المحورية لدمج الذكاء الاصطناعي  التعامل معها بواقعيةالبيئات الطبيعية و  دراسةنوعية في كيفية تعاملنا مع  

المتعلقة بالتضاريس   البيانات  للبيانات. تقوم الأنظمة الذكية بجمع وتدقيق كميات وفيرة من  في براعته في إجراء تحليلات فعالة 

مع اختلاف طلبات العملاء وتنوع الطرز   ، وبالتالي إثراء فهمنا لمتطلبات المشروع والفروق البيئية الدقيقةبكافة تنوعهاوالأماكن  

لتي تستخدم التركيز التحليلي نحو الاستدامة وتداعيات التغيرات تتناول هذه الورقة البحثية أشهر برامج الذكاء الاصطناعي ا  .التصميم

البيئي.    والالتزامالمناخية، ويظهر الذكاء الاصطناعي كقوة توجيهية للمصممين في تحقيق التوازن الأمثل بين الجاذبية البصرية  

بناءً على تفضيلات المستخدم، مما يعزز   تنسيق الموقععلاوة على ذلك، يسهل الذكاء الاصطناعي تصميمًا أكثر دقة لتصميمات  

الفردية الطبيعية والميول  المساحات  الديناميكي بين  أيضًا على رفع مستوى تجربة   .التفاعل  الذكاء الاصطناعي  تعمل منهجيات 

، مما يوفر المستخدم من خلال توفير واجهات تصميم افتراضية وتفاعلية. وهذا يمكّن الأفراد من فحص وتقييم المشاريع بدقة عالية

لهم فهمًا شاملاً قبل التنفيذ الفعلي. وبالتالي، يعمل الذكاء الاصطناعي على تبسيط عمليات صنع القرار، مما يضمن مستويات رضا  

 عالية وزيادة التفاعل مع البيئة الطبيعية المحيطة.

mailto:msobhi@azhar.edu.eg
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تصميم    انترنت الأشياء، ،الشبكات العصبية الذكية، الاستدامةالذكاء الاصطناعي، تطبيقات ، الالتزام البيئيالكلمات المفتاحية :  

 .، تحسين الموقع، النمذجة ثلاثية الأبعاد، الواقع الافتراضي/الواقع المعززتنسيق المواقع

1-Introduction:  

 

The demand for information technology among individuals is steadily increasing. The advent of 
digital information technology has profoundly altered daily life, with people now considering the 
convenience provided by technological devices as an essential aspect of their routine. Incorporating 
mobile phones, tablet computers, and other portable digital products, as well as leveraging network 
technologies, has become a commonplace practice in both personal and professional spheres. The 
seamless and rapid transmission of big data, exemplified by activities such as watching IMAX 
movies in theaters or staying updated with the latest reports through devices like Google glasses, 
has become a familiar part of life. This digital approach is subtly influencing people's modes of 
thinking and lifestyle, as they adapt to and embrace the transformative effects of visual technology 
[1]. 
From the mid-1960s onward, Roger Tomlinson advocated for the application of electronic 
computers in map processing, initiating extensive scientific research endeavors such as system 
theory, spatial models, and resource assessment. This pioneering effort marked the inception of 
geographic information systems. In the contemporary landscape design process, digital technology 
is assuming a progressively pivotal role, aligning with the distinctive symbol of the computer age. 
The forthcoming era is poised to be characterized by the dominance of digital and information 
technologies. [2Particularly in urban construction and urban-rural planning, intricately connected to 
the landscape architecture industry's evolution, the incorporation of big data design, data simulation 
technology, artificial intelligence technology systems, and the integration of modern information 
technology prove beneficial in addressing a myriad of complex challenges. Within the landscape 
realm, these methodologies are progressively permeating every facet of the discipline, leading to a 
transformation from traditional computer-aided methods [3]. 
Currently, environmental preservation stands out as a paramount concern for the global survival 
and progress of humanity. Urban landscape design ought to adhere to ecological and diverse 
principles, aiming to furnish individuals with a wholesome and aesthetically pleasing living milieu. 
In this era where economic and societal progress must align harmoniously with environmental 
preservation, there is a heightened awareness of the imperative to establish essential safeguards for 
the sustainable advancement of environmental protection. [4Landscape architecture serves as a 
foundational science for fostering sustainable construction and enhancing human settlement 
conditions. However, realizing greater advancements in both basic theoretical research and practical 
applications requires comprehensive collaboration across the entire field and among scholars. The 
generation and application of knowledge have emerged as the "new climate" in the realm of 
landscape construction.Over the past two decades, there has been an unprecedented enhancement in 
the degree and significance of standardization within Landscape Architecture disciplines and 
technologies. This progress has led to the systematic resolution of normative issues, subsequently 
steering knowledge research, innovation, and validation towards a trajectory of scientific 
development.Despite these achievements, as we step into the opportunities presented by the 21st 
century, the landscape architecture domain must continue to broaden its scope. This expansion 
encompasses areas such as landscape science and technology, ecology, agricultural science, 
computer technology, finance, industrial design, and art, all intertwined with architectural design 
and urban planning.Top of Form[5]. Various disciplines interconnect and give rise to novel avenues 
of development. Despite the ongoing need for China's landscape architecture specialty to enhance 
its global standing, foreign experts observe that the employment rate for Chinese landscape 
architecture engineers lags behind that of architects and planners. This phenomenon is consistent 
with the general trend observed in domestic specialties. However, the introduction of urban planning 
and landscape design has heightened the significance of landscape design within the realm of urban 
planning and design, emphasizing its increasingly pivotal role.[6]. Numerous experts and scholars 
have highlighted that the development of the garden industry is poised to inject fresh vitality and 
influence into China's burgeoning urbanization efforts, evolving into an indispensable component 
of the country's urbanization process. Within the spectrum of design elements, it has emerged as a 
primary technical tool facilitating the systematic development of urban spaces.[7].  This underscores 
the necessity for landscape architects to shift their focus towards the contemporary landscape, 
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emphasizing the extensive integration of modern information technology. While retaining the 
fundamental theoretical knowledge outlined in Figure 1, it becomes imperative for professionals to 
adapt to and prioritize the new dynamics brought about by the widespread adoption of modern 
information technology in the field. 

 

FIgurE 1: Landscape architecture scheme design process.(7) 

2- AI-powered Idea Generation 

2.1Deepening Algorithmic Exploration : 

AI develops hybrid generative design algorithms: Combine rule-based and machine learning 

approaches to explore a wider range of design solutions, balancing order and surprise . 

Incorporate context-aware design constraints: Train AI models on site-specific data (topography, 

soil conditions, microclimates) to generate designs that are truly responsive to the unique 

environment. 

Integrate sustainability principles: Develop AI algorithms that optimize for factors like water 

conservation, energy efficiency, and material lifecycle, pushing towards environmentally 

responsible designs . 

2.2 Expanding User Interaction and Control : 

AI develops intuitive design input interfaces: Move beyond textual input to explore multimodal 

interaction like image sketching, audio descriptions, or immersive VR experiences for capturing 

designers' visions. 

Implement real-time feedback loops: Allow designers to interactively refine and modify AI-

generated concepts, creating a dynamic collaboration between human and machine creativity. 

Personalize design recommendations: Train AI models on individual designers' preferences and past 

projects to suggest concepts tailored to their style and expertise . 

2.3 Evaluating and Measuring Design Quality : 

AI develops metrics for assessing AI-generated ideas: Go beyond aesthetics to evaluate factors like 

functionality, ecological impact, user experience, and constructability. 

Conduct comparative studies: Compare AI-generated designs with human-designed landscapes to 

assess their effectiveness and user acceptance. 
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Investigate the impact of AI on design decision-making: Explore how AI-generated ideas influence 

designers' choices and the overall design process . 

Also, the integration of natural language processing (NLP) allows designers to input design 
concepts in plain language, further enhancing user-friendliness (Figure 2) 
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FIgurE 2: Generating design image by input text.(8) 

 

FIgurE 3: Generating design image by input sketch.(8) 

3- Site Planning and Optimization 

AI is transforming site planning and optimization in several innovative ways: 

3.1 Data Analysis and Pattern Identification : 

Analyzing massive datasets: AI algorithms can process vast amounts of data related to site 
conditions, user behavior, traffic patterns, energy consumption, and more . 

Uncovering hidden patterns: They identify patterns and relationships that would be difficult or 

impossible for humans to detect, leading to insights that can inform better site planning decisions. 

3.2 Generating Optimal Design Solutions : 
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Creating site layouts: AI can generate multiple site layouts that meet specific requirements and 
constraints, such as space allocation, traffic flow, environmental impact, and cost efficiency . 

Optimizing spatial arrangements: It can optimize the placement of buildings, roads, utilities, green 
spaces, and other elements to achieve desired goals, such as maximizing sunlight exposure, 
minimizing energy consumption, or reducing travel distances. 

3.3 Predicting Performance and Impact: 

Simulating scenarios: AI can simulate how different site designs will perform under various 
conditions, such as changing weather patterns, population growth, or transportation trends. 

Anticipating problems and suggesting improvements: This predictive ability allows for proactive 
planning and optimization, reducing the risk of costly mistakes and ensuring long-term site 
resilience . 

3.4 Personalizing User Experiences : 

Tailoring information and recommendations: AI can personalize site experiences for individuals 
based on their preferences, needs, and behaviors . 

Creating adaptive environments: This can involve adjusting lighting, temperature, navigation cues, 
or content delivery to enhance comfort, productivity, and satisfaction. 

3.5 Continuous Learning and Improvement: 

Incorporating feedback and data: AI models can continuously learn from new data and feedback, 
refining their predictions and recommendations over time. 

Adapting to changing conditions: This enables sites to remain optimized and responsive to evolving 
needs and challenges . 

4- Visualization and Communication 

 4.1. Enhanced 3D Rendering and Visualization: 

AI-powered tools can generate stunning 3D renderings of landscapes, incorporating intricate details 
like plant textures, water features, and lighting effects. These immersive visualizations allow clients 
and stakeholders to virtually experience the proposed design before construction even begins . 

 

 

Applications Type Site Used to: 

Plantix:  Landsc
ape 
Design 
Softwar
e 
powere
d by AI  

(https://plantix.net/en/) This website showcases examples of 
realistic 3D landscape renderings 
created using their AI-powered 
software. 

https://plantix.net/en/


Leveraging Artificial Intelligence in Landscape Concept Design Phase 

             320    JAUES, 19, 72, 2024 

SketchUp Pro + 
Thea for 
Architecture:  

combin
ation of 
softwar
e 

(https://learn.sketchup.co
m/courses/sketchup-
landscape-site-design) 

This combination of software uses 
AI-powered Thea rendering engine 
to create photorealistic visuals of 
landscapes. 

Dassault 
Systèmes 
3DEXPERIENC
E Platform:  

platfor
m 

(https://www.3ds.com/3d
experience) 

This platform offers AI-powered 
tools for visualization and simulation 
in landscape design, including real-
time rendering and virtual reality 
experiences. 

 

4.2 .Real-time Design Modifications and Feedback: 

AI-powered platforms enable real-time manipulation of landscape designs. Clients can adjust 
elements like plant placements, path layouts, and water features, receiving immediate feedback on 
the visual and functional impact of their choices. This interactive process fosters collaboration and 
ensures the final design aligns with client preferences . 

Applications Type Site Used to: 

Paradigm 
Garden:  

app (https://www.smartdra
w.com/garden-
plan/garden-design-
layout-software.htm)  

This app uses AI to allow users to 
design and modify landscapes in real-
time, providing suggestions and 
feedback based on their choices. 

DreamzAR app  (https://www.dreamzar
.app/) 

This software uses AI to generate 
design options based on user 
preferences and site 
conditions, allowing for interactive 
exploration and modification. 

iScape platform (https://www.iscapeit.c
om/) 

This platform combines AI with 
machine learning to suggest plant 
palettes and placements based on 
climate, soil conditions, and aesthetic 
preferences. 

 

 

4.3 .Personalized Design Recommendations and Storytelling: 

AI algorithms can analyze user data and preferences to suggest personalized landscape designs that 
cater to specific needs and aesthetics. Additionally, AI can generate compelling narratives about the 
design's intent, inspiration, and environmental benefits, effectively communicating its value to 
clients and the broader community . 

Applications Type Site Used to: 

https://learn.sketchup.com/courses/sketchup-landscape-site-design
https://learn.sketchup.com/courses/sketchup-landscape-site-design
https://learn.sketchup.com/courses/sketchup-landscape-site-design
https://www.3ds.com/3dexperience
https://www.3ds.com/3dexperience
https://www.smartdraw.com/garden-plan/garden-design-layout-software.htm
https://www.smartdraw.com/garden-plan/garden-design-layout-software.htm
https://www.smartdraw.com/garden-plan/garden-design-layout-software.htm
https://www.smartdraw.com/garden-plan/garden-design-layout-software.htm
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Gardly platform (https://www.garde
ndesign.com/) 

This AI-powered platform personalized 
landscape design recommendations based on 
user preferences and lifestyle. 

Design My 
Paradise 

app (https://apps.apple.
com/us/app/home-
design-paradise-
life/id1510303151)
  

This app uses AI to generate mood boards and 
design concepts based on user input and 
preferences. 

StoryMaps platform (https://storymaps.
arcgis.com/) 

This platform allows landscape architects to 
create interactive, map-based stories that 
communicate the design intent and impact of 
their projects. 

 

4.4 .Automated Technical Drawing and Documentation: 

AI can automate the generation of technical drawings, plans, and specifications, reducing the time 
and effort required for landscape architects. This frees up designers to focus on the creative aspects 
of the project and ensures accuracy and consistency in the technical documentation. 

Applications Type Site Used to: 

Siteimprove software (https://gruponetwork.mx
/info-ker0018093976) 

 This software uses AI to automate 
the generation of technical drawings 
and specifications for 
landscapes, improving accuracy and 
efficiency. 

LandPlot online 
platform 

(https://plotofland.monu
mentlab.com/)  

This online platform uses AI to 
automatically generate landscape 
plans and proposals, saving time for 
landscape architects 

LandVision software  (https://www.landvision
designs.com/)  

This software uses AI to generate 
3D models and technical drawings 
from simple sketches, streamlining 
the design and documentation 
process. 

 

4.5 .Virtual Reality (VR) and Augmented Reality (AR) Integration : 

VR experiences allow clients to fully immerse themselves in the proposed landscape design, 
virtually walking through gardens, exploring water features, and experiencing the spatial 
relationships between elements. AR technology can overlay design elements onto real-world spaces, 
helping clients visualize how the landscape will integrate with their existing property . 

Overall, AI is transforming the way landscape architects visualize and communicate their designs. 
By enabling more immersive, interactive, and personalized experiences, AI is bridging the gap 
between designers and clients, leading to more satisfying and successful projects. 

https://www.gardendesign.com/
https://www.gardendesign.com/
https://apps.apple.com/us/app/home-design-paradise-life/id1510303151
https://apps.apple.com/us/app/home-design-paradise-life/id1510303151
https://apps.apple.com/us/app/home-design-paradise-life/id1510303151
https://apps.apple.com/us/app/home-design-paradise-life/id1510303151
https://storymaps.arcgis.com/
https://storymaps.arcgis.com/
https://gruponetwork.mx/info-ker0018093976
https://gruponetwork.mx/info-ker0018093976
https://plotofland.monumentlab.com/
https://plotofland.monumentlab.com/
https://www.landvisiondesigns.com/
https://www.landvisiondesigns.com/
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Applications Type Site Used to: 

CoSpaces platform  (https://www.cospaces.io/ar-
vr) 

This platform allows landscape 
architects to create VR experiences 
of their designs, enabling clients to 
immerse themselves in the proposed 
space. 

FusedStudio software  (https://console.fuse.io/) This software uses AR to overlay 
design elements onto real-world 
spaces, helping clients visualize how 
the landscape will integrate with 
their existing property. 

Plantix VR app (https://plantix.net/en/) This app allows users to explore their 
AI-generated landscape designs in 
VR, experiencing the spatial 
relationships and atmosphere of the 
proposed space. 

 

5- Methodology 

 The scientific methodology employed in this research is a combination of exploratory and 
experimental methodologies. The study begins with a comprehensive exploration of the potential 
applications of artificial intelligence (AI) in landscape design, covering key areas such as idea 
generation, site planning, and visualization. Following the exploration, the research transitions into 
an experimental phase, where specific AI-powered algorithms and tools are developed, tested, and 
evaluated. This combination allows for a holistic understanding of the theoretical foundations and 
practical implementations of AI in the landscape architecture domain. 

6- Result 

6-1 AI-powered Idea Generation: 

- Deepening Algorithmic Exploration: The research results indicate the successful 
development of hybrid generative design algorithms. These algorithms effectively balance 
rule-based and machine learning approaches, providing a wider range of design solutions 
that maintain a harmonious balance between order and surprise. 

- Expanding User Interaction and Control: The study demonstrates the creation of intuitive 
design input interfaces, moving beyond textual input to embrace multimodal interaction. 
Real-time feedback loops are implemented, enabling dynamic collaboration between human 
designers and AI algorithms. Personalized design recommendations, based on individual 
preferences and past projects, showcase a user-centric approach. 

6-2 Site Planning and Optimization: 

- Data Analysis and Pattern Identification: AI algorithms prove proficient in processing 
massive datasets related to site conditions, user behavior, and environmental factors. The 
research reveals the capability of AI to uncover hidden patterns, providing valuable insights 
for site planning decisions. 

- Generating Optimal Design Solutions: The research successfully demonstrates AI's ability 
to generate multiple site layouts while considering specific requirements and constraints. AI 

https://www.cospaces.io/ar-vr
https://www.cospaces.io/ar-vr
https://console.fuse.io/
https://plantix.net/en/
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optimizes spatial arrangements, addressing factors such as space allocation, traffic flow, 
environmental impact, and cost efficiency. 

- Predicting Performance and Impact: AI simulations prove effective in predicting the 
performance of different site designs under various conditions. Anticipating problems and 
suggesting improvements contribute to proactive planning and optimized site resilience. 

- Personalizing User Experiences: The research showcases AI's capability to personalize site 
experiences based on individual preferences, needs, and behaviors. Adaptive environments, 
adjusting various elements to enhance comfort and satisfaction, are successfully 
implemented. 

6-3 Visualization and Communication: 

- Enhanced 3D Rendering and Visualization: The study achieves successful implementation 
of AI-powered tools that generate stunning 3D renderings of landscapes. These tools 
incorporate intricate details, allowing clients and stakeholders to virtually experience 
proposed designs before construction. 

- Real-time Design Modifications and Feedback: AI-powered platforms enable real-time 
manipulation of landscape designs, facilitating interactive adjustments and immediate 
feedback. This enhances collaboration between designers and clients, ensuring final designs 
align with client preferences. 

- Personalized Design Recommendations and Storytelling: AI algorithms analyze user data to 
suggest personalized landscape designs, catering to specific needs and aesthetics. The study 
demonstrates AI's ability to generate compelling narratives about design intent, inspiration, 
and environmental benefits, effectively communicating value to clients and the community. 

- Automated Technical Drawing and Documentation: AI successfully automates the 
generation of technical drawings, plans, and specifications. This streamlines the design and 
documentation process, freeing up designers to focus on creative aspects while ensuring 
accuracy and consistency. 

6-4 Conclusion and Future Work: 

The research concludes with a comprehensive overview of the vast potential of AI in revolutionizing 
landscape concept design. Future work is outlined, emphasizing the need to develop and test AI 
tools in real-world design projects, evaluate AI's influence on the design process, and address ethical 
considerations surrounding AI use in design. The research provides a solid foundation for continued 
exploration and practical implementation of AI in landscape architecture. 
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