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ABSTRACT: AI seems poised to radically transform architecture, with the po-

tential to fundamentally reshape the role of the architect. From generating prelimi-

nary designs to analyzing structural integrity and optimizing energy efficiency, AI 

tools are becoming increasingly prevalent in architectural processes. Large Lan-

guage Models (LLMs), in particular, show promise as valuable aids in the concep-

tualization and design phases of projects. A growing number of AI-driven platforms 

are now available online, offering tools that support architects in creating detailed 

renderings and visualizations. But is AI truly revolutionary for architectural design? 

Furthermore, is AI able to automate tedious tasks, allowing architects to focus more 

on innovative aspects of their work, or are we mainly delegating the creative pro-

cess to AI? To address these questions, this paper investigates the role of AI in 

architectural work, by mapping over 80 available tools across the different phases 

of building conceptualization and design.  
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1. INTRODUCTION 

Artificial Intelligence (AI) is positioned to 

transform the architectural field profoundly, 

introducing new methodologies that have the 

potential to redefine the role of the architect and 

reshape the design process itself [1] 

technologies are increasingly applied across 

diverse aspects of architectural practice, 

spanning early conceptualization to detailed 

design phases. By automating repetitive tasks 

and introducing advanced analytical 

capabilities, these tools offer the potential to 

streamline workflows and enhance design 

outcomes. Within this landscape, the Large 

Language Models (LLMs), have emerged as 

powerful tools, playing a pivotal role in aiding 

the conceptualization and initial design phases. 

LLMs enable architects to interpret and 

transform design intents derived from textual 

descriptions, sketches, or 3D models, 

facilitating the realization of creative ideas with 

greater efficiency [2]. Developers of AI-

powered software assert that these tools 

significantly enhance architectural visualization 

and rendering by bringing abstract design 

concepts to life with remarkable precision. The 

ability of such tools to generate photorealistic 

and contextually rich renderings has not only 

accelerated the iterative design process but also 

improved the communication of design intent to 

clients and stakeholders [3]. Furthermore, the 

rapid growth of AI-driven online platforms has 

expanded the accessibility of sophisticated tools 

that assist architects in producing detailed 

renderings and exploring innovative design 

possibilities. These platforms offer a wide array 

of functionalities, from enhancing creative 

outputs to optimizing technical performance 

metrics such as energy efficiency and structural 

integrity [4]. Despite these advancements, the 

integration of AI into architecture raises critical 

considerations about its effectiveness and 

impact on traditional design workflows.  

The central focus of this study is to explore how 

AI tools are applied across key architectural 

phases, their effectiveness in enhancing 

creativity, and their role in maintaining 

structural and functional soundness. By 

examining the rapidly evolving market of 

online AI tools, this paper investigates how 

these technologies integrate into established 

phases of architectural practice, namely 

Predesign, Concept Design, Developed Design, 

and Detailed Design [5]. 

To address these topics, over 80 AI-driven tools 

were identified and categorized based on their 

applications within specific stages of the 

architectural workflow. This comprehensive 

mapping offers insights into the role of AI in 

enhancing traditional practices and supporting 
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new methodologies. The results provide 

valuable insights into the transformative 

potential of these technologies, demonstrating 

their ability to enhance creative exploration 

while also revealing areas where further 

development is needed to meet the rigorous 

demands of architectural practice. By situating 

these findings within the broader context of AI 

and architecture, this study contributes to the 

ongoing discourse on integrating computational 

technologies into design practices. The 

implications of these advancements are 

significant, not only for the evolving roles of 

architects but also for the broader architectural 

industry, as AI tools continue to redefine the 

boundaries of what is creatively and technically 

possible.  

The structure of this paper is organized as 

follows: Section 2 reviews a selection of recent 

studies, providing context and comparison with 

our approach. Section 3 outlines the 

architectural design workflow, identifying 

specific phases where AI can be effectively 

applied. Section 4 introduces the seven distinct 

groups of tools identified in this study, offering 

examples of their applications and a 

comprehensive list of tools within each group. 

Finally, Section 5 concludes the paper with key 

insights, and Section 6 provides a complete list 

of references. 

2. RELATED WORK  

There is a vast body of literature on the use of 

AI in architecture; however, providing a 

comprehensive review of this topic is beyond 

the scope of this paper. Instead, this section 

highlights a selection of very recent studies 

(published in 2023-2024) that specifically 

examine the relationship between AI 

applications and the architectural representation 

and design process, emphasizing how these 

approaches differ from ours. 

An interesting contribution focusing on this 

relationship is a study by Horvath and 

Pouliou,[6], exploring the use of generative AI 

tools (specifically text-to-text, text-to-image, 

and image-to-image applications) within the 

conceptual design process for the 2022 eVolo 

Skyscraper Competition. The competition 

emphasized innovative approaches to 

skyscraper design, urging participants to 

address themes such as novel technologies, 

sustainability, and urban relationships. The 

study provided practical workflows and 

subjective evaluations of AI-generated outputs, 

offering insights into how such tools can shape 

conceptual architectural projects. A similar 

study is proposed in [7], where authors present 

data obtained during three experimental 

sessions, with 5-6 participants working 

individually on the same task, designing a 

concept for a cultural center. Participants were 

asked to create visual representations of their 

concepts, including a floorplan, an interior 

perspective visualization, and a facade material 

sample, using three popular text-to-image 

generators: Midjourney [8], Stable Diffusion 

[9], and DALL-E [10]. Through standardized 

questionnaires and group interviews, the 

authors found that generative tools fostered 

serendipitous idea discovery and encouraged an 

imaginative mindset, enhancing the design 

process. The study concluded that image 

generation can play a meaningful role in the 

design process, provided that design constraints 

are carefully considered. While the practical 

methodology of both [6] and [7] aligns with our 

approach, the paper’s focus is limited to three 

groups of AI applications, primarily related to 

the early stages of the design and construction 

process. 

Focused on a larger view of the process, the 

study presented in [11] explores the potential of 

AI algorithms across the construction process, 

emphasizing their role in enhancing safety and 

efficiency. By analyzing scientific publications 

from databases like Scopus and Web of Science 

(from 2020 to 2024) this research provides a 

comprehensive overview of AI applications in 

this context. Key technologies examined 

include 3D modeling for building design, 

machine learning for conceptualizing designs, 

computer vision for equipment management, 

and advanced AI techniques such as genetic 

algorithms and adaptive programming. The 

work presents a novel conceptual framework 

and categorical definitions to guide further 

advancements in the sector.  

Similarly, in [12] authors propose an up to date 

and comprehensive review of journals and 

conferences in architectural design, 

engineering, urban planning, and computer 

science to delineate AI’s role across the stage of 

architectural representation and design process 

stages. The paper presents an overview of 

generative AI technologies, focusing on 

probabilistic diffusion models (DDPMs), 3D 

generative models, and foundation models. It 

also explores how these models can be applied 

to architecture, splitting the architectural design 

process into six distinct steps and for each step, 

the paper reviews relevant research projects 

conducted from 2020 to 2024.The architectural 

workflow used by authors is taken from The 
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Professional Practice of Architectural Working 

Drawings [13] and progresses through logical 

steps: conceptual design, 3D form generation, 

floor planning, structural system design, facade 

design, and section design. Both papers [11, 

12], despite employing different phase divisions 

compared to each other and our study, 

emphasize the importance of linking the use of 

AI in architecture to the stages of the workflow. 

However, they primarily focus on research 

projects and pubblications, whereas our study 

centers on the actual availability of tools that 

can be readily applied in the daily practice of an 

architect's work. 

3. ARCHITECTURAL DESIGN 

WORKFLOW 

Designing and constructing a building is a 

complex task, typically approached through a 

sequence of sub-activities. Defining a workflow 

divided into formal phases helps streamline the 

design process and provides a clear, unified 

framework for all parties involved. Various 

organizations and national architects' 

associations propose models for organizing this 

workflow. One of the most well-known is the 

model developed by the American Institute of 

Architects (AIA), widely cited in the literature. 

This model consists of five phases [14]: 

schematic design, design development, 

construction documentation, bidding or 

negotiation, and construction.  

Another, more structured alternative, chosen in 

the absence of an Italian model, is the 

framework proposed by the New Zealand 

Institute of Architects (NZIA). It includes seven 

phases [5]: preliminary design, conceptual 

design, developed design, detailed design, 

contract administration, project observation, 

and completion. Objectives and deliverables of 

these phases are:  

 Predesign Phase (F1): This initial phase 

focuses on fully understanding the client’s 

needs and aspirations, as well as the unique 

characteristics of the site. Deliverables 

typically include an initial project vision, 

which may consist of a structured 

description of identified requirements, 

preliminary analyses, and preparatory 

sketches.  

 Developed Design Phase (F3): The project 

concept is further detailed and translated 

into construction-ready elements. 

Architectural drawings are created with 

material specifications, finish details, 

structural solutions, and systems designs. 

These may include technical schematics 

and, where applicable, Building 

Information Modeling (BIM) outputs. 

  Detailed Design Phase (F4): This phase 

involves preparing all documentation 

required for regulatory approvals and the 

start of construction. Deliverables include 

final project drawings, structural 

calculations, technical reports, construction 

details, and comprehensive material and 

component specifications. All necessary 

documentation for construction permits is 

also included. 

 Concept Design Phase (F2): In this phase, 

initial ideas are refined based on 

information gathered during predesign. The 

goal is to develop a strong design concept 

that addresses the client’s requirements and 

site constraints. Outputs include drawings, 

diagrams, and 3D models illustrating the 

project concept, along with a preliminary 

cost estimate and a tentative timeline. 

 Realization Phases (F5, F6, F7): The last 

phases outlined by NZIA [5] are focused on 

the actual realization of the building. 

During the Bidding Phase (F5), contracts 

with the builder are negotiated. This is 

followed by the Construction Phase (F6), 

where the physical execution of the project 

takes place. Finally, the Completion Phase 

(F7) involves project delivery, including 

inspections and evaluations to assess the 

project’s success and formalize the 

handover to the client. 

Figure 1 illustrates the seven phases of the 

workflow, along with the deliverables 

associated with the first four phases (F1-F4), 

which represent the early stages of the design 

process. These deliverables are considered as 

digital documents generated during each phase. 

To enhance the production of these documents, 

we identified seven distinct types of AI tools 

that can support, improve, or facilitate the 

architect's workflow. Each group of tools is 

defined by its primary AI-based features, 

considering the required inputs and the outputs 

they provide.  
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Figure 1: Workflow Phases and groups of AI tools 

 

The identified categories are: text generation, 

generative area planning, text-to-image, sketch-

to-render, 3D model-to-render, plan and 

building generation, and structural calculation 

with energy optimization. Figure 1 also depicts 

the relationships between these groups of 

applications, which are further discussed in 

Section 4. 

4. AI IN ARCHITECTURAL DESIGN  

WORKFLOW 

The collection of 80 tools was compiled through 

extensive online research. This survey 

identified several websites offering lists, 

ranging from structured to more general, on the 

use of AI in architectural design (e.g., [15], [16] 

[17], [18]). Additional tools were included 

based on targeted searches aligned with the 

categories under consideration (e.g. [19], [20], 

[21], [22]). While not intended to be exhaustive, 

the aim was to gather representative examples 

covering most existing use cases. 

This Section summarizes the key AI 

technologies identified as applicable in the early 

design stages, organizing them by categories of 

systems with similar functions. These 

technologies are then correlated with the 

previously discussed phases, from F1 to F4, to 

highlight their relevance and application within 

each stage. 

4.1 TEXT GENERATION 

Text generation systems leverage deep neural 

networks (DNNs) to produce coherent and 

relevant text sequences based on input prompts. 

These systems, such as GPT models developed 

by OpenAI [23] and Google Gemini [24], use 

Transformer architectures to generate realistic 

text across diverse contexts, from conversations 

to creative content. Openly licensed models can 

also be fine-tuned on specific text types to 

enhance performance for specialized tasks. In 

architectural design workflows, text generation 

tools can support the creation of documentation, 

from predesign descriptions and analyses (F1) 

to detailed design reports (F4). However, no 

systems are currently tailored for generating 

architecture-specific documentation, which 

would require a dedicated corpus of digital texts 

[25]. For the purposes of this study, we have 

considered only a few main tools of this type, 

purely for illustrative purposes: 

1. ChatGPT: https://chatgpt.com/ 

2. Google Gemini: 

https://gemini.google.com/app?hl=it  

3. Microsoft Copilot: 

https://www.microsoft.com/it-it/microsoft-

copilot?market=it 

https://chatgpt.com/
https://gemini.google.com/app?hl=it
https://www.microsoft.com/it-it/microsoft-copilot?market=it
https://www.microsoft.com/it-it/microsoft-copilot?market=it
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4.2 GENERATIVE AREA PLANNING 

 

Figure 2: DBF Digital Blue Foam 

This group of applications includes systems 

designed to support the planning of entire urban 

areas. They facilitate tasks ranging from 

selecting a city block to assessing its potential 

and developing projects compliant with local 

regulations, while addressing broader urban 

development aspects. These tools, aimed at 

professional use, employ AI to optimize 

economic outcomes based on zoning 

parameters and evaluate various configurations, 

sometimes extending to detailed building 

design. Primarily intended for real estate 

activities, their effectiveness varies 

significantly depending on the country and 

region. In this study, these tools are considered 

as potential support for the Predesign Phase 

(F1), as they assist in site selection. However, 

once such a tool is adopted, it may also support 

subsequent workflow stages, offering functions 

that span from initial site selection and 

conceptual composition to detailed integration 

with BIM systems. An example of such a tool is 

presented in Figure 2, illustrating the 

demonstrative project by Digital Blue Foam 

[26]. This category of tools was not deeply 

examined due to their complexity, the 

challenges in generating broadly applicable 

case studies, and high licensing costs. These 

tools were cataloged without claiming 

exhaustive coverage. Applications included in 

this group are:  

4. Archistar: https://www. archistar.ai/for-

property-developers/ 

5. Architechtures: https://architechtures.com/en 

6. Autodesk Forma: https://www.autodesk. 

com/products/forma/free-trial 

7. Conix AI: https://conix.ai/ 

8. Delve: https://www.sidewalklabs.com/ 

products/delve 

9. Digital Blue Foam: 

https://www.digitalbluefoam.com/  

10. Kolega Space: https://www.kolega.space/ 

11. Qbiq: https://qbiq.ai/ 

12. TestFitAI: https://www.testfit.io/  

13. Togal.AI: https://www.togal.ai/  

4.3 TEXT TO IMAGE 

Text-to-image systems leverage AI to generate 

realistic images from textual descriptions, 

enabling the easy creation of unique visual 

content. These systems are widely used across 

various fields, including design, digital content 

creation, concept art, and architectural design 

[27, 28] Their widespread adoption has been 

facilitated by the availability of advanced 

engines released under licenses that permit 

commercial use. These engines can be fine-

tuned with additional datasets and employed to 

deliver tailored services. 

In the architectural design workflow, such 

systems can support the production of 

preliminary sketches (Predesign, F1) and 

concept designs (Concept Design, F2). General-

purpose applications, like MidJourney [8], a 

proprietary system whose AI technologies are 

not disclosed, are frequently utilized for these 

purposes. Additionally, domain-specific tools 

such as NovArch AI [29] and Rendair [30] have 

been developed specifically for architecture. 

These specialized applications are trained to 

deliver photorealistic renderings of 

architectural drawings, with particular attention 

to aspects like lighting and materials. A 

Screenshot of Rendair, working in text-to-

image mode, is showed in Figure 3. 

 
Figure 3: Text-to-image with Rendair 

Many image-generation systems offer both 

straightforward creation from text prompts and 

the ability to combine text prompts with a 

starting image, such as sketches, models, or 

backgrounds. This functionality, considered 

distinct within the scope of our study, is detailed 

in the following Subsection 4.4. A non-

exhaustive list of text-to-image systems is 

provided below: 

14. Adobe Firefly: https://firefly.adobe.com/ 

?ref=site.co-architecture.com 

15. ArtGuru AI: https://www.artguru.ai/it/ 

16. Bing Image Creator: 

https://www.bing.com/images/create  

17. Canva AI: https://www.canva.com/it_it/ 

generatore-immagini-ai/ 

18. Craiyon: https://www.craiyon.com/ 

https://architechtures.com/en
https://conix.ai/
https://www.sidewalklabs.com/products/delve
https://www.sidewalklabs.com/products/delve
https://www.digitalbluefoam.com/
https://www.kolega.space/
https://qbiq.ai/
https://www.testfit.io/
https://www.togal.ai/
https://firefly.adobe.com/%20?ref=site.co-architecture.com
https://firefly.adobe.com/%20?ref=site.co-architecture.com
https://www.artguru.ai/it/
https://www.bing.com/images/create
https://www.canva.com/it_it/%20generatore-immagini-ai/
https://www.canva.com/it_it/%20generatore-immagini-ai/
https://www.craiyon.com/
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19. Dall-E: https://openai.com/dall-e-2 

20. DaVinci: https://davinci.ai/ 

21. DeepDream: https://deepdreamgenerator.com/ 

22. DreamAI by Wombo: https://dream.ai/  

23. DreamStudio AI: 

https://beta.dreamstudio.ai/generate 

24. Fotor: https://www.fotor.com/features/ ai-

architecture/ 

25. Generative AI by Getty: https://www. 

gettyimages.it/ia/generazione/informazioni 

26. ImageFX: https://aitestkitchen .with-

google.com/tools/image-fx 

27. LeonardoAI: https://app.leonardo.ai/  

28. LookX AI: https://www.lookx.ai/ 

29. MidJourney: https://www.midjour-

ney.com/home 

30. NightCafe AI: https://creator.nightcafe. 

studio/collection/IhDIzzJI4HTOhzGKzQbj 

31. NovArch AI: https://ai.novarch.us/ 

32. OpenArtAI: https://openart.ai/ 

33. PromeAI: https://www.promeai.com/ 

34. Rendair: https://www.rendaircorp.com/  

35. Stable Diffusion: 

https://stablediffusionweb.com/it  

4.4 SKETCH TO RENDER 

This group of tool is designed to quickly 

transform sketches, empty spaces, or 

inspirational images into high-quality 

renderings using textual descriptions. In some 

applications, these features are explicitly 

labeled as "sketch-to-render", highlighting that 

the base image for the rendering can be a simple 

sketch. However, alongside the image, the 

content of the prompt describing the desired 

rendering characteristics is equally crucial. It is 

important to note that these systems do not 

perform 3D model rendering through vector-

based representation. Instead, they generate an 

image by referencing both the sketch and the 

textual description of the desired outcome.  

An example of image generetad from a sketch 

with Rendair [30] is depicte in the folllowing 

Figure 4.  

 

Figure 4: Scketch to image with Rendair 

Among tools that transform images using text 

prompts as a guide, several applications support 

architects in areas such as interior design and 

virtual staging. These tools can create interior 

designs starting from realistic images of 

existing spaces. This functionality can operate 

in various ways: sometimes by furnishing or 

modernizing images of empty or pre-furnished 

spaces, and other times by working directly 

from floor plans to generate a version that 

includes furniture layouts.  

Other applications assist in a form of virtual 

renovation, producing images of the interiors or 

exteriors of existing buildings with 

enhancements or updates that reflect a more 

modern or improved state. 

 

Figure 5: Virtual staging  with PromeAI 

Other applications assist in a form of virtual 

renovation, producing images of the interiors or 

exteriors of existing buildings with 

enhancements or updates that reflect a more 

modern or improved state. Collected tools 

included in this group are the following: 

28. LookX AI: https://www.lookx.ai/  

32. OpenArtAI: https://openart.ai/ 

33. PromeAI: https://www.promeai.com/  

34. Rendair: https://www.rendaircorp.com/ 

36. AIRoomPlanner: https://airoomplanner.com/  

37. ArchitectAI: https://architectai.app/ 

38. ArchitectGPT: https://www.architectgpt.io/ 

39. Architect Render: 

https://www.architectrender.com/ 

40. Archivinci: https://www.archivinci.com/ 

41. Archsynth: https://www.archsynth.com/ 

42. D5Render: https://www.d5render.com/ 

43. DecorAI: https://decorai.io/  

44. DesignedbyAI: https://designedbyai.io/ 

45. Dream House AI: https://dreamhouseai.com/ 

46. FoyrNeo: https://foyr.com/neo-interior-

design-software/ 

47. Gaia: https://www.gaia.computer/ 

48. Home by me: https://home.by.me/en/   

49. HomedesignsAI: https://homedesigns.ai/ 

50. InteriorAI: https://interiorai.com/  

51. Maket.ai: https://www.maket.ai/  

52. Mnml Architecture: https://mnml.ai/ 

https://openai.com/dall-e-2
https://davinci.ai/
https://deepdreamgenerator.com/
https://dream.ai/
https://beta.dreamstudio.ai/generate
https://www.fotor.com/features/%20ai-architecture/
https://www.fotor.com/features/%20ai-architecture/
https://app.leonardo.ai/
https://www.lookx.ai/
https://www.midjourney.com/home
https://www.midjourney.com/home
https://ai.novarch.us/
https://openart.ai/
https://www.promeai.com/
https://www.rendaircorp.com/
https://stablediffusionweb.com/it
https://www.lookx.ai/
https://openart.ai/
https://www.promeai.com/
https://www.rendaircorp.com/
https://airoomplanner.com/
https://architectai.app/
https://www.architectgpt.io/
https://www.architectrender.com/
https://www.archivinci.com/
https://www.archsynth.com/
https://www.d5render.com/
https://decorai.io/
https://designedbyai.io/
https://dreamhouseai.com/
https://foyr.com/neo-interior-design-software/
https://foyr.com/neo-interior-design-software/
https://www.gaia.computer/
https://home.by.me/en/
https://homedesigns.ai/
https://interiorai.com/
https://www.maket.ai/
https://mnml.ai/
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53. Modelo AI Genaration: https://www. 

modelo.io/ai-inspiration?hl=en  

54. MyArchitectAI: 

https://www.myarchitectai.com/ 

55. ReimagineHome: 

https://www.reimaginehome.ai/  

56. ReRenderAI: https://rerenderai.com/ 

57. RoomsGPT: https://www.roomsgpt.io/ 

58. Sketch2render: https://sketch2render.com/ 

59. Visoid: https://www.visoid.com/  

4.5 3D MODEL TO RENDER 

These tools leverage AI techniques to generate 

renderings from two- or three-dimensional 

models, often integrating directly with 

professional design software such as SketchUp 

[32], Revit [33], Rhino3D [34], or Archicad 

[35]. Most of these systems operate on a single 

view at a time, applying image-generation 

technologies to a highly detailed base image 

derived from a model. By functioning as 

extensions (libraries, plug-ins, or add-ins) 

within modeling programs, these tools provide 

additional features to produce photorealistic 

renderings significantly faster than traditional 

methods. They typically include customizable 

rendering options, enabling users to select 

materials, lighting, and additional elements 

such as trees, vehicles, and people. 

The benefits of these tools extend beyond 

speed. They also enhance the level of detail in 

the final output, striving for greater realism 

through complex lighting, textures, and spatial 

relationships [36]. Additionally, to cater to a 

broad user base, many tools are compatible with 

various modeling systems. An example is 

shown in Figure 6 which presents a screenshot 

of ArkoAI [37] being used for rendering models 

in Rhino3D [34]. 

 

Figure 6: Rendering models in Rhino3D with 

ArkoAI  

Applications collected in this group are:  

42. D5Render: https://www.d5render.com/ 

60. Archicad AI Visualizer: https://graphisoft. 

com/it/solutions/innovation/archicad-ai-

visualizer 

61. ArkoAI: https://arko.ai/ 

62. Coohom: https://www.coohom.com/ 

63. Enscape: https://enscape3d.com/it/ 

64. Planner5D: https://planner5d.com/use/ai-

interior-design 

65. SketchUp Diffusion: https://help.sketchup. 

com/en/diffusion-features 

66. Veras: https://www.evolvelab.io/veras  

 
Figure 7: Rendering models in Rhino3D with 

ArkoAI. 

4.6 PLAN & BUILDING GENERATION 

Generative AI tools that produce floor plans can 

operate at various levels, ranging from creating 

individual apartment layouts to generating 

entire residential or office buildings comprising 

multiple floors [38].  

Specifically, this group of tools can be divided 

into two categories: 

a. Applications for generating single 

apartment or space layouts based on input 

constraints and requirements. 

These tools gather user needs through input 

forms where spaces, their characteristics, 

constraints, and dimensions are defined. 

Based on these basic parameters, the system 

generates a set of corresponding floor plans 

from which the user can choose and refine 

further. Such applications are available 

both as standalone systems that produce 

standard formats, such as Maket.ai [39], 

and as libraries or plugins for vector 

modeling systems, such as PlanFinder. 

Figure 7 shows an example of using 

PlanFinder [40] to generate floor plans in 

Rhino3D [34].  

b. Applications for generating layouts of 

entire building floors, enabling rapid 

exploration of multiple layouts and 

evaluation of factors such as profitability 

and density. Some feature of these tools 

overlap with, and are sometimes integrated 

into, generative area planning systems 

discussed in Section 4.2. 

https://www.myarchitectai.com/
https://www.reimaginehome.ai/
https://rerenderai.com/
https://www.roomsgpt.io/
https://sketch2render.com/#pricing
https://www.visoid.com/
https://www.d5render.com/
https://arko.ai/
https://www.coohom.com/
https://enscape3d.com/it/
https://planner5d.com/use/ai-interior-design
https://planner5d.com/use/ai-interior-design
https://www.evolvelab.io/veras
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Figure 8: Floor plan generation using ArkDesign 

One example of such a tool is ArkDesign [41], 

an architectural design platform that operates in 

three phases: defining project specifications, 

automatically generating multiple layout 

configurations (while adhering to project 

specifications and building codes), and 

modifying or customizing the generated 

layouts. These tools produce floor plans that 

integrate with 2D and 3D design applications, 

such as Revit [33] and Rhino3D [34]. Figure 8 

shows two screenshots of floor plan generation 

using ArkDesign [41]. Tools included in this 

group are as follows: 

51. Maket.ai: https://www.maket.ai/  

64. Planner5D: https://planner5d.com/use/ai-

interior-design  

67. ArkDesign: https://arkdesign.ai/   

68. Finch3D: https://www.finch3d.com/  

69. Hypar: https://hypar.io/  

70. Laiout: https://www.laiout.co/  

71. Morfis: https://www.evolvelab.io/morphis  

72. PlanFinder: https://www.planfinder.xyz/  

73. Skema: https://www.skema.ai/  

4.7 STRUCTURAL CALCULATION AND 

ENERGY OPTIMIZATION 

There is a vast body of literature on the use of 

AI techniques in structural calculations and 

optimization, spanning both scientific and 

general-audience publications [42, 43]. The 

online tools of this type cater to various 

objectives, ranging from structural calculations 

to building optimization, including energy 

efficiency and environmental impact. 

Specifically, the available tools serve the 

following purposes: 

a. Supporting structural calculations. 

These applications combine traditional 

methods with AI techniques to simplify 

aspects of structural calculations. Examples 

include Pathw.ai [44], tailored for steel 

structures; Daisy [45], designed for wooden 

structures; and Tango Builder [46], which 

also handles reinforced concrete. A 

screenshot of Tango Builder [46] is 

presented in Figure 9. 

 

Figure 9: Structural calculations in Tango Builder 

b. Optimizing resource use. 

An example of this type of tool is Structure 

Pal [47], an Autodesk-integrated 

application that assists designers in 

reducing concrete use, thereby lowering 

costs and CO2 emissions. A screenshot of 

this tool is shown in Figure 10. 

c. Optimizing design for sustainability. 

A notable tool in this category is Cove 

Analysis [48], which generates numerous 

models and simulations to facilitate the 

development of more sustainable buildings. 

Its features include: (i) accurate energy 

models based on the project's location; (ii) 

annual daylight simulations; (iii) cost 

optimization, balancing energy use and 

environmental impact; (iv) effective water 

usage strategies; (v) solar radiation studies 

for panel placement; (vi) climate and 

acoustic reverberation analysis; (vii) 

comprehensive carbon profiles that allow 

comparisons of embodied and operational 

carbon to evaluate a building's impact over 

its lifecycle. A screenshot illustrating 

daylight measurement in indoor spaces is 

shown in Figure 11.  

https://www.maket.ai/
https://planner5d.com/use/ai-interior-design
https://planner5d.com/use/ai-interior-design
https://arkdesign.ai/
https://www.finch3d.com/
https://hypar.io/
https://www.laiout.co/
https://www.evolvelab.io/morphis
https://www.planfinder.xyz/
https://www.skema.ai/
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Figure 10: Structural optimization with Structure 

Pal 

 

Figure 11: Cove Analysis- Measuring daylight in 

indoor spaces 

The tools categorized in this group are:  

74. Asterisk: 

https://asterisk.thorntontomasetti.com/ 

75. Cove Analisys: 

https://cove.tools/products/analysis-tool 

76. Daisy: https://daisy.ai/  

77. One Click LCA: 

https://www.oneclicklca.com/  

78. Pathw.ai: https://www.pathw.ai/  

79. Structure Pal: https://www.structure-

pal.com/  

80. Structure+: https://www.structure.plus/  

81. Tango Builder: https://wp.jarvisdesign.ai/ 

5. CONCLUSION 

This paper has identified the primary groups of 

artificial intelligence tools that intervene in the 

workflow of architectural representation and 

design. The focus on such a practical goal is 

rooted in a careful reading of texts that discuss 

AI in architecture [2], with a particular 

emphasis on conceptual aspects. In particular, 

Leach's ten predictions on AI and the future of 

architecture [1] have prompted the desire to 

verify concretely the availability of existing 

applications and to assess the potential support 

that these can currently offer to the work of 

architects. 

The market for AI tools in architectural design 

is rapidly evolving. New tools are constantly 

being developed and existing ones are 

frequently updated, making it challenging to 

keep track of the latest offerings. This rapid 

pace of change indicates a growing but still not 

completely mature technology. While there are 

no comprehensive databases specifically for 

architectural AI tools, the market's dynamism 

suggests that such a resource would be valuable. 

Grouping the tools has been complicated by the 

presence of many applications with diverse 

functions, which, by their nature, can belong to 

multiple groups or, while clearly fitting within 

one group, also serve marginal roles in others. 

By the end of this analysis, two main types of 

applications emerged: (i) complex, typically 

paid applications, which offer specialized 

functions for architecture, developed to address 

specific challenges in architectural 

representation and design (such as those 

discussed in Subsection 4.2 or in Subsection 

4.7), and (ii) widely used generative 

applications (for creating text or images), often 

available with free basic licenses, but not 

specifically trained on architectural datasets 

(such as those discussed in Subsection 4.1 and 

the most part of the one in Subsection 4.3). To 

expedite the realization of Leach's 6th 

prediction [1]: “AI will become an 

indispensable, invisible assistant in all 

architectural offices, automating the design 

process” the list of tools that use AI 

technologies should be constantly expanded 

and updated, making it easier to find the right 

tools and building a useful reference in the field 

of architectural design and architecture in 

general. 
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