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Abstract 

Intelligence is continuously integrated into the various design stages of architecture, whereas 

semi structured interviews with industry professionals and a literature review reveal that a lack of 

customization and control encourages AI-induced frustration as a user experience. The purpose of this 

thesis was to explore how artificial intelligence is currently used and how it can be further 

implemented within the concept development stage in an architecture office in collaboration with AI 

Sweden and Tengbom, Gothenburg. The results highlight a need for a highly customized AI tool that 

will support selective AI generation of elements such as material and light while maintaining creative 

authorship. The beginning of a prototype was produced inside of ComfyUI using a FLUX2 Klein 

photo editing 9b model. Recommendations of future work include the development of the prototype 

through further strengthening structural control, introducing more reference images and lora training 

to generate illustrations matching the architecture office’s own graphic identity.  
 

Keywords: Generative Artificial Intelligence, Architecture, Concept Development, Creative 

Authorship, AI-induced Frustration  

 

Sammanfattning 
Artificiell intelligens integreras kontinuerligt i arkitekturens olika designfaser, medan 

semistrukturerade intervjuer med branschfolk och en litteraturgenomgång visar att brist på anpassning 

och kontroll uppmuntrar AI-inducerad frustration som användarupplevelse. Syftet med denna 

avhandling var att undersöka hur artificiell intelligens används för närvarande och hur den kan 

implementeras vidare inom konceptutvecklingsfasen på ett arkitektkontor i samarbete med AI Sverige 

och Tengbom, Göteborg. Resultaten belyser ett behov av ett mycket anpassat AI-verktyg som stöder 

selektiv AI-generering av element som material och ljus samtidigt som kreativt författarskap bibehålls. 

Början av en prototyp producerades inuti ComfyUI med hjälp av en FLUX2 Klein 

fotoredigeringsmodell 9b. Rekommendationer för framtida arbete inkluderar utveckling av prototypen 

genom ytterligare stärkt strukturell kontroll, introduktion av fler referensbilder och lora-träning för att 

generera illustrationer som matchar arkitektkontorets egen grafiska identitet. 

 

Nyckelord: Gestaltande Artificiell Intelligens, Arkitektur, Konceptutveckling, Kreativt upphovskap, 

AI-inducerad frustration 
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Introduction 

Artificial intelligence is a tool with great potential to support architects and other creatives in 

their  work, as highlighted by Neil Leach in his book Architecture in the Age of Artificial Intelligence. 

An Introduction to AI for Architects. (2023). However, AI-induced frustration remains a common user 

experience. Architect and manager Kajsa Crona at Tengbom architecture studio in Gothenburg, 

Sweden suggests that artificial intelligence can be incorporated in the concept development process 

within architecture, provided that the architect retains control over its use (Crona, 2026). The 

advantages of incorporating artificial intelligence in the architectural practice are increased efficiency 

and keeping up with rapidly developing technology. However, the field of generative AI includes 

many elements of which can seem too overwhelming and time consuming to incorporate, with a lack 

of AI tools that can address the specific needs of an architectural office. The purpose of this thesis is to 

gather information on the role of assistive AI within the architectural industry (Noessel, 2017). The 

research question for this paper is thus “How can GenAI support the Conceptual Development 

Process within the Architecture Industry”.  

Structurally, this thesis starts with an introduction to AI in architecture. Moving forward, a          

detailed overview of the qualitative methods and prototyping is presented. Qualitative methods were     

used to map out the architectural concept design process and identify the needs of architects when it 

comes to artificial intelligence. The method chapter is divided into subcategories for simplicity’s sake. 

Semi-structured interviews with industry professionals were used to gain industry insights and as a 

foundation for the initial development of a prototype. A literature review of papers and books relevant 

to artificial intelligence was carried out to gain theoretical knowledge about AI use and tools in the 

architecture industry. This is followed by the discussion, results, addressed gaps in knowledge and 

recommendations. 
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Related work 

Literature was reviewed and organized into relevant themes to highlight areas related to the 

use of artificial intelligence in architecture. This chapter begins with the background of artificial 

intelligence in architecture, followed by current applications and AI-induced frustration. 

Experimental projects of artificial intelligence in architecture have illustrated the ability to 

generate 2D photorealistic visualizations and landscape videos, with the advantage of rapid production 

of conceptual design iterations in the concept design phase. According to Neil Leach (2023), the 

integration of artificial intelligence in architecture is taking place during a time of uncertainty, where 

old structures are being challenged and new ones are still underdeveloped. Drawing on perspectives 

from architects such as Wolf Prix, the architect needs to have control over the AI tool for it to be 

useful in the design process and the tool should not limit the thinking and creativity of the architect but 

rather support it (Neil Leach, 2023). Furthermore, challenges in the adoption of AI within architecture 

relate to workflow customization, AI tool accessibility, and maintaining design authorship and control. 

These issues are relevant to this thesis as it explores how GenAI tools can be incorporated into the 

conceptual design process in architecture.  

Existing research on AI implementation highlights that AI can support the concept 

development process within architecture through making faster workflows, more iterations, and 

broader exploration possible (Almgren, 2024). Regarding creative authorship, it was stated that AI 

tools should serve as a complement that enhances, not replaces, the human touch (Agkathidis, Hudert 

& Medel-Vera, 2026). However, existing AI tools might lack sufficient customization and there isn’t 

enough control within the creative workflow, which can lead to ineffectiveness in practice (Leininger, 

Weber & Rothe, 2025). 

Despite the development of digital tools, frustration remains a common user experience due to 

the lack of control and high rates of recurrence. (Hertzum, Hornbæk, 2023) Moreover, the frustration 

that occurs alongside the use of unoptimized AI tools can increase negative emotions and harm 

creative performance through reduced confidence and unpredictable feedback (Zhang, H., Wang, S., & 

Li, Z. 2025). 

Although AI shows strong potential to support architects in the concept design process, the 

literature highlights gaps between technological potential and practical application. The research 

pointed to a lack of control and customization in design workflows within architectural offices, as well 

as negative user experience caused by unpredictable feedback from AI tools. There is limited research 

on how GenAI can be integrated into the architectural concept design process while maintaining 

creative control and authorship. This thesis addresses this gap by investigating how GenAI can support 

conceptual design within an architectural office by tailoring AI tools to identified user needs and 

reducing negative user experiences. 
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Methods 

To address the topic of current and potential use of Generative AI in the concept development 

stage within the architecture industry, multiple methods were used. This chapter is divided into three 

parts listing three different methods: research methods, project methods. the design process and 

prototyping.  

3.1 Research Methods 

Semi-structured interviews were conducted to gather new knowledge and narrow the scope of 

the project. The semi-structured interviews were carried out in collaboration with manager Kajsa 

Crona and her team from Tengbom, Göteborg. The primary purpose of conducting the interviews was 

to map out the needs, wants, and design process of architects. This qualitative data was used as a 

foundation for the iterative design process, as identifying user needs is the first step of designing a 

relevant prototype. (Stolterman et al., 2009) The justification for using semi-structured interviews as a 

primary data collection method was that it allowed the interviewer to ask additional questions based 

on context, rather than following a fixed order or operation. More nuanced and context-specific 

knowledge could be gathered, leading to a more in-depth exploration of relevant themes and topics. 

The limitation of this method is research bias, where there is a risk of the researcher asking leading 

questions in the moment. The flexibility of this interview form could also be a weakness, whereas the 

validity of the results could be compromised if the interview strays too far away from the topic at 

hand. (George, T. 2023, June 22) 

Two semi-structured interviews were carried out: one through Google meets and one in the 

Tengbom office in Göteborg. The first interview was conducted with architects Kajsa Crona and 

Johanna Mattsson from Tengbom, through Google Meets. Both participants agreed to being recorded 

and to this paper being published. The interview questions were divided into the following topics: 

Design and concept development, working practices, and AI tool (see Appendix 1). The second in-

person interview was built upon the responses gathered during the first interview. Potential areas for 

AI integration and relevant design artefacts were identified in the initial interview; therefore, the 

second interview focused on exploring the criteria and requirements for the design artefact. 

3.2 Project Method 

Initially, a Gantt chart was used to create a timeline and track milestones. Over time, an 

analogue Kanban (Yes You Kanban: The Complete Guide to Boards-Based Project Management, n.d.) 

inspired approach was adopted to manage tasks. The process throughout the project was iterative and 

flexible and was adjusted based on input from academic supervisors and external stakeholders. 

3.3 Design Process 

The design process was informed by stakeholder needs and insights gained from a dialogue 

with Tengbom architects. The architectural concept development process was viewed from a double 

diamond design process lens where the design process is broken down into concrete and tangible 

steps. (Boverket, 2021) A prototype was developed intended as a starting point for an AI tool targeting 

identified needs (see Results chapter).  

The beginning of a prototype was constructed in ComfyUI (Comfy Org, n.d.) 

, using an edit model that refines images rather than regenerates them. The model used was FLUX2 

Klein 9B (Flux.2 [Klein] 9B: Image Edit, 2026), which uses two reference images and a text prompt 

to generate a new image. Testing was done through experimenting with AI generation of reference 

images whose geometry increases in complexity, starting with a front facing facade, moving onto 
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introducing perspective and multiple buildings, concluding with an image of a 3D object. Figures 1 to 

3 show screenshots of the process of experimentation with artificial intelligence, each image has a text 

description explaining what has been done. 

 

Figure 1 

Iteration, initial experiments FLUX 2 Klein 9b model

 
Kozak, C [Image].  

 

The image above illustrates an Initial test done to see how well the FLUX2 model preserves 

structure of reference images. Two reference images were used, one of an architectural sketch by 

Tengbom architects and a royalty-free seamless wood texture png. The model was then prompted 

using text instructing the preservation of the structure of reference image 1 (sketch) while explaining 

how reference image 2 (the png material) should be integrated. This model could preserve the 

structure well compared to older stable diffusion models, however the output made the material mostly 

look plastered onto the intital sketch. Another limitation was that the material image in itself has to be 

modified outside of ComfyUI when it comes to sizing, color etc. 
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Figure 2 

Iteration, increasing structure preservation through inpainting

 

 
The above reference image does not belong to Tengbom but was found online and used for 

demonstration purposes. In the results chapter, interviews with industry professionals highlight 

frustration with the lack of control of what area gets generated when using AI tools. Through 

introducing inpainting, the architect can manually create a mask of the area they wish the model to 

generate within. Kozak, C [Image]. 

 

It’s important to point out that having to manually paint a mask inside of ComfyUI can lead to 

further frustration and is not always time efficient. To address this issue future work should include 

auto-segmentation in the workflow. Another challenge with the inpainting method was that the quality 
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of the output depends on how well the user paints the mask, whereas smaller masked areas might not 

get recognized at all. There is also a need for iterative editing that gives the user a perception of 

control through allowing the user to first generate form, then material/color and light in a chain inside 

of the program, leading to a finished architectural illustration. Continuation on the next page. 

                                        

Figure 3 

Klein added into workflow  

 

 

 
An image enhancer node was added into the workflow, images illustrate concept images generated of 

different levels of complexity. Kozak, C [Image]. 

 

An enhancer was added to address the model’s tendency to prioritise text over image input, 

warping pixels and misunderstanding form. Gaps were still generated in the material so regenerating 

the image and painting a larger selection mask could temporarily help. However, thanks to the 

enchanter the workflow had become robust enough to handle material generation across multiple 
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slanted surfaces and greater respect for architectural form and complex perspectives. The model could 

now be considered good enough at generating material within selective areas, using two reference 

images, one of the material and one of an architectural sketch with an inpainting mask.. This workflow 

is just the beginning of what could be possible of developing when it comes to AI use within 

architecture and serves as an experiment rather than a conclusion of what is possible.  

According to AI expert at AI SWEDEN, Andrea Nordwall, workflow could be largely 

improved by automatizing inpainting masks as the input quality can depend on how well the user 

paints the mask and descriptive text prompts. Adding a controlnet could also aid with improved 

preservation of structure of the artchitectural sketch, and a Lora trained on in-office material of 

architectural visualizations and sketches could help the model generate output that respects the 

creative identity of the architectural office. (Nordwall, 2026) 
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Results 

Qualitative semi-structured interviews helped paint a picture of how architectural concept 

development can take shape. It was found that concept development is vital for both in-house and 

stakeholder communication; parts of the process could be made more efficient by incorporating AI 

tools that support the architect’s existing workflow. Below is a documentation of findings divided into 

different categories for simplicity: mapping out the architectural process, identifying the needs of 

architects, narrowing the project scope, and the nature of the prototype.  

4.1 Mapping  

As figure 4 illustrates the architectural design process is highly iterative and communicative 

and could perhaps be better understood through the lens of a “double diamond” methodology. The 

concept design process is a semi-early part of the architectural design process where a previously 

defined project scope lays the foundation for concept development and iterative exploration. 

(Boverket, 2021)  

 

Figure 4 

The architectural project process through the lens of the double diamond method 

Very simplified diagram of the different phases of an architectural project, the schematic design phase 

is the most relevant design phase for this thesis. Kozak, C [Diagram]. 

 

Iterative exploration often takes place digitally in 3D modelling software such as Rhinoceros   

3D (Robert McNeel & Associates, n.d.) and BIM software such as Graphisoft Archicad (Graphisoft 

ArchiCad | BIM Software for Architects, 2026), where mass and spatial relationships are explored, 
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serving as a foundation for further visual iteration. (Crona, 2026) Architectural visualizations can take 

on different forms and be produced to varying levels of detail throughout the concept development 

process. Some 2D visualizations remain intentionally stylized in order to communicate narrative and 

design concepts efficiently, while others become more detailed. These visualizations can be produced 

through 3D modelling softwares and later manipulated in photo editing softwares such as Adobe 

Photoshop, where elements such as material, color and lighting are adjusted to create a persuasive and 

atmospheric narrative.  

 

Figure 5 

Architectural visualizations of varying styles and levels of detail 
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Visualizations by Tengbom. Tengbom. (n.d). [Visualization]. Tengbom. https://en.tengbom.se/  

 

As previously mentioned, communication is the central component of the conceptual design 

process within architecture. Architect and manager of Tengbom architecture firm in Göteborg, 

Sweden, Kajsa Crona, emphasized that ideally, the architect should be a part of the whole design 

process and communicate with stakeholders every step of the way. The stakeholder process is initiated 

through a project brief handed over by the client and their consultants. Further research and definition 

of project scope is carried out by the architect firm. Builders as stakeholders are introduced later in the 

process. In-house communication serves the purpose of making sure information and concepts are 

understood and agreed upon throughout the design process, while the focus of information exchange 

with stakeholders is to convey trust, competence, and narrative storytelling. Client perception drives 

the formats and design artefacts used as a means of conveying a message; findings note that the most 

efficient strategy was to offer a verbal explanation alongside visual sketches and visualizations to 

result in a persuasive narrative and limit miscommunication. Communication occurs continuously 

throughout the design process, where 2D and 3D representations of space, atmosphere, and lifestyle 

are effectively conveyed through sketches, visualizations, and renderings. (Crona, 2026) 

According to interviews with Tengbom architecture firm, artificial intelligence has already 

been integrated into the Tengbom office’s workflow primarily through text generation, using tools 

such as OpenAI’s ChatGPT and Google’s Gemini. According to Kajsa Crona, the office has used node 

based programs such as ComfyUI, and AI functions within programs such as Finch3D, Forma, 

Photoshop and Google’s own Nano Banana image generator to generate, for example, materials and 

color onto early-stage explorative 3D models and illustrations. (Tengbom, 2026) 

  

 

 

 

 

https://en.tengbom.se/


15 

 

Figure 6 

A summary of the mapped-out concept design process with feedback loop 

 
Discover and define phases mapped out with stakeholder feedback loop, design artefacts, and 

softwares used. Kozak, C [Diagram]. 

 

4.2 Needs and pain points 

Highlighted points of frustration as a part of the user experience helped identify what current 

AI tools and workflows had been lacking thus far. While stated, that current tools such as Gemini’s 

Nano Banana and Adobe Photoshop were capable of successfully generating aesthetically appealing 

concept design sketches, the frustration lied in the very nature of AI generative tools. Architects, just 

like any creators, value leaving an individual mark on their work. This becomes increasingly difficult 

with increasing numbers of image and even, text generation, that has reportedly given the user an 

output that is generic and easily identified as AI generated. In the case of generating concept sketches 

based on 3D volumes, as mentioned previously, there were two issues: loss of artistic individuality and 

lack of control of desired parameters. Some architects experienced that the generic nature of AI image 

generation overrode their personal aesthetic preferences, leading to a generic output that wouldn’t be 

able to be traced back to that individual architect. There was an expressed frustration with AI tools 

regenerating the whole image, including parts the architects liked and preferred to have kept. 

Producing conceptual sketches is much like creating a collage containing different bits and pieces that, 

when put into place, convey an original idea. Although there is an in-painting function in Adobe 

Photoshop, it didn’t generative smooth enough transitions between the existing material and 

generated, selected area. The identified stated needs were, in short, control over what parts of the user 

provided image gets to be kept and/or generated, and a desire to control the AI generated input. For 

example, materials added or generated should not need to be manually rotated and fit into the right 

place but should have parameters that allows it to correctly identify angle of rotation and perspective 

of the content of the user provided image. 

Since the field of AI is changing faster than most can keep up with, there was a need for the 

reception of a legend of relevant AI-tools on the market. Also since there is a gap in knowledge 
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between what is currently available and accessible for everyone, this could be useful for any creatives 

interested in learning more about AI tools. 

4.3 Opportunities 

Having identified two core needs of supporting AI tools within the concept development 

stage, there is a need to narrow down the scope of the project through introducing priorities. Kajsa 

Crona from Tengbom stated that an adequate concept sketch can convey an atmosphere and a lifestyle 

rather complete accuracy. Examples of elements included in such conceptual visualizations were 

composition, lighting, and “skalgubbar” showing a way of life. “Skalgubbar” are cut out people used 

in architectural visualizations, often used to bring life to an environment and help the viewer immerse 

themselves in the concept. An example would be cut out people of children sharing snacks, adults 

taking a walk or walking the dog. To succeed with this task one needs to consider the different aspects 

of what it means to bring life and feeling to an image, this is where the teachings of cinematography 

and photography come in. According to photographer and researcher Markus Fiedler at Blekinge 

Institute of Technology, photographers should prioritize the following elements when taking a 

photograph: composition, perspective, lighting, exposure, and color (Fiedler, 2026). 

After extension based on the conducted interviews, the resulting list of parameters is as follows: 

1. Composition of the frame  

2. Perspective 

3. Lighting 

4. Exposure  

5. Color  

6. Material  

7. Inclusion/exclusion of specific areas or parameters  
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Discussion  

In order to address the research question “How can GenAI support the Conceptual 

Development Process within the Architecture Industry” quantitative research methods such as, semi-

structured interviews and a smaller literature review, were chosen. The interviews helped identify the 

firm’s current workflow and needs when it comes to AI integration and highlighted a situation where 

the firm seemed to be in the early stages integrating artificial intelligent image generation.  

The results indicate that artificial Intelligence is increasingly integrated into architectural 

design, but the lack of customization often leads to user frustration. This thesis investigates AI's role in 

the concept development stage at an architecture office in partnership with AI Sweden and Tengbom, 

Gothenburg. A customized AI tool is needed for selective generation of elements like materials and 

light while preserving creative authorship. The beginning of a prototype was developed using 

ComfyUI and a FLUX2 Klein model with a focus on image editing and inpainting. This thesis project 

illustrates the very early stages of developing customized architectural AI integrated workflows and 

has the potential of being developed into a fully functional prototype where reference images of, not 

only material, but scenery, geometric shapes and people could be input resulting into a completely AI 

generated conceptual illustration. 

Existing literature about both general, and architecture specific use cases and development of 

artificial intelligence strongly suggests that the process of concept development within architecture has 

already been observed to benefit from implementation of AI workflows through faster iterations for 

example. This matches the findings from the semi structured interviews where manager Kajsa Crona 

suggested that the iteration process could become more efficient if an AI tool was introduced into the 

process that could give the architects increased control over artificial image generation. It was first and 

foremost highlighted that current tried and tested tools caused frustration by generating unwanted 

artifacts while being unable to preserve structure and achieve desirable, specific results. For example, 

if an image was generated and the architecture only wished to change the color of a specific area of the 

image, the entire image was described as being regenerated, it seemed that what the archtiects were 

looking for was an AI tool with highly customizable image editing properties. Both the architects and 

recent literature mentions how frustration can be a user experience when working with AI tools that 

haven’t been customized to meet the specific needs of the user.  

Conclusion 

Generative artificial intelligence has the potential to be usefully implemented into the concept 

development process in architecture if the AI tool is highly customized based on the architecture 

firm’s needs and wants. This thesis contributes with recommendations regarding a possible entry way 

into the development of workflows using artificial intelligence to support the concept development 

phase within architecture thanks to semi structured interviews with architecture firm Tengbom. Future 

work should focus on enhancing structural control, adding reference images, and lora training for 

illustrations that align with the firm’s creative identity to preserve creative authorship in the process of 

AI generation. 
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Appendix A 

Interview with Architect Kajsa Crona and Johanna Mattsson from Tengbom 

The following section documents a semi-structured interview carried out with the industry 

professional, architect Ka sa Crona and Johanna Mattsson from one of Scandinavia’s leading 

architecture firms, Tengbom. The purpose of this interview was to dig deeper into the needs and 

possible AI support opportunities in collaboration with Tengbom. This interview was carried out in 

Swedish and later translated into English.  

 

Design and concept development today  

1. What does concept and idea development look like in your projects? 

2. How is the work organized in the early stages? 

3. What is the goal of concept development? 

4.  Are there parts you find repetitive? 

 

Methods 

6. What digital tools do you use in the early stages? 

7. What makes them work in your practice? 

8.  How are new tools introduced and implemented? 

AI tools 

1. Where in the process do you use AI tools? 

2. How does AI affect the way you work? 

3. What opportunities and limitations do you see? 

4. What has hindered broader AI integration? 

5. How do you see the future role of AI? 

6. How do you perceive the industry’s attitude towards AI? 

7. What are your expectations of our collaboration? 
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Appendix B 

Interview with the architect team from Tengbom 

The following section documents a semi-structured interview carried out with industry 

professionals from Tengbom. The purpose of this interview was to identify the criteria of the design 

artefact. This interview was carried out in Swedish and later translated into English.  

 

1. Are there any parts of the process that are more repetitive than others? 

2.   When you work with iterations, what do you actually produce first, are they models, sketches 

or something else? 

3.   When you show this iteration, what do you want it to say to the team or customer?What has 

hindered broader AI integration? 

4.   The purpose of each iteration? 

5. What parameters does AI need to be able to handle? 

6. How detailed should the iterations be? 

 


