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Abstract

This study explores the effectiveness and educational potential of incorporating Al into architectural education, with a focus on design courses

using Stable Diffusion (SD). A comparison between the 2023 and 2024 courses reveals that advancements in Al technology and

improvements in instructional environments positively impacted student outcomes. SD helped students quickly visualize their ideas and explore

a range of design alternatives. Beyond serving as a visualization tool, it became an essential part of the creative design process. In the

second year, students combined SD with traditional tools such as Photoshop, Rhino, Revit, and SketchUp, resulting in improved control over

generative outputs and a stronger grasp of architectural workflows. The increased availability of SD through platforms like ComfyUI and

Stability Matrix lowered technical barriers and encouraged active engagement with Al tools. Although this study focuses on a single Al

model, the findings offer evidence that Al can enhance creative thinking and function as a cognitive aid in design education. These results

point to the importance of developing structured teaching methods and demonstrate the potential of AI to support curriculum innovation in

creative architectural learning.

719 =
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Z(Mario Carpo)= Z# 3 A7} 1990d Ty L2

3}
o rleds AAT O ASI AR Agte SR A
o] AFIPY FA4% doloke AT W A&t AA

A4ke] oFo] ¥ B& ozt AF I HCarpo, 2023a). T
g 71&o HIFAA Als A A 4k BopolA g
3 A7 2 dEI lom, 53 AEE Ale HAKRI
ool A Zod I dF A& Fdd Jdsie =
T2 B FES vy tHHong et al., 2024).
Carpo(2023b)= ol dell E7Fsdld Al 7]H 7)<=o] @4
o] & AAUE “Al®] A H(the second coming of Al)’]

ATE FEALFTHIEAFHI & &L 2025H % A Do
2 FYPEAS. FAMS RS-2021-KA163269

2t FHY. Open AI2] CEO A ¥ETHSam Altman)<
olE gt Al B A¥|2~ FF &2 1270 vt} 90% A
sk, Al 7l&E ¥ S5 Fo9 WA (Moore’s Law)DE
o 9 watgy AdFsiE, doz AUl ZE A 21
A 2 Holgtx A3 th(Altman, 2025).

ol#]gt Wl AUEF AA EoldAM= oln tAIstE 1
At} Spacemak?, LookX, Prome Al 53 Z& A= Al
ZAEFL ARRRIE A4le] ofojtjo]E HA HA WY
g e FEE AT Uth. EZ, Zaha Hadid
Architects, MVRDV & 22 AF A7 3AtoA= o
F229] oju]x] A Al 222 Diffusion EES AT A
E83ta Q) Th(Leach, 2022).

olFgt Al 7l W AFoAET ollg AE

=

D Foleo] MARe "] FPael 1E Fol(Gordon Moore)7}
1965 d el EE3 Ao R =AM AZT F e dHolEH W0l
18~2471 4 wit} 2uf¥ F7hgtchE HA ot}

2) Spacemakere 20163l I/ME FF59 /s $g Al-A
= AA FAFLZ, 20209 11€ 2EG 39 AF=H AT


mailto:soonmin_hong@knu.ac.kr

WEE FEFE WAL Jom, AIE & WS S
of gk A7 WA YTHChoo, Heo, & Hong,
2024). Leach(2022)E AV} o8 RE A=33 wS 7
Aol =3 2 Aozt At oo wal, Al 71%0)
wAstA Tdsta e dAE AF wged AIE &3
Ao g Tste Wetel g At Bag AlMolgta

tﬂrﬂ"ﬂ % A= Stable Diffusion(¢]% SDEZ Z7])<

A As AoE B435td, Al 71W A=

5o ‘] 7‘]'4;(4 Al E A Y3E JHsAS AR A

AT 83 HE 7]’%3% 1#AsE A HFE2 F
7

o] HlolElE WMo E, Al

2 A7 ARgsta 5»3]11 A%stte] 3-5shdow

3 = , WA%(2024) 529, F 979

o) SYEL o B e-& ouoﬂ 2¥¢ =0 %o
J ol Al

= Al 712 Ad 8 AS-A ol SDE &&3
A5 AA dees 49y

Previous studies
on Al integration
in architectural education
i

Theoretical background
of Al adoption in the
architectural field

H

Standard Definition
of Creativity

3
L 3

Comparative analysis of the overall structure of practical course

i
¥ ¥,

Practical lecture Practical lecture
content by year l environments by year

¥ ¥
Comparison of students’
Outcomes by vear evaluation by vear

E ¥
¥

Comparison of course
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Figure 1. Research flow
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Figure 2. Engelbart’s ‘Augmented architect at work'.
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123 5£(2023) AFAA=  CPU:  i7-9700°, ‘RAM:
16GB’, ‘GPU: GT 730 1GB’ 37 S 2 SDE AHAFo =
T5T § glof, F+F ZY¥ ZZ(Google Colab Pro)0sS &
£33 WebUI Automaticl111S AFE3FATH 221d 5(2024)

ol &= <‘CPU: i9-13900°, ‘RAM: 16GB’, ‘GPU: RTX
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719k, 22bAEE AXF 0 R dFo] IPEF S, Table
20 AxpE HEF A4S A

Table 2. Practical course environment

Ist Year (2023) 2nd Year (2024)

PC - CPU: i7-9700
Specifications | RAM: 16GB
P - GPU: GT730 1GB

- CPU: 19-13900
- RAM: 16GB
- GPU: RTX3060 12GB

Eﬁ‘f;‘}llggn Google Colab Pro Stability Matrix
Stable WebUI Automaticl111 WebUI Forge
Diffusion ¢

A E B3l olsldtt. A, Ao B (NLP,
Natural Languag Processing % thi=E Ao =A(LLM,
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Figure 3. Practical lecture framework
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Table 3. Comparison of practical course curriculum

Ist Year (2023)

2nd Year (2024)

Week | [Fundamental Theories of Al Models]
1 - Introduction to Al and Deep Learning Models

[Fundamental Theories of Al Models]
- Introduction to Al and Deep Learning Models
- Understanding Al-driven architectural design processes

Week [Using Stable Diffusion WebUI with Google Colab Pro]
5 - Installing and setting up Stable Diffusion WebUI
- Basic practice of generating images

[Using Stable Diffusion WebUI with Stability Matrix]
- Installation and introduction to Stable Diffusion WebUI Forge
- Basic practice of generating images

Week [Concept of GPT and Prompt Engineering]

[Understanding LLM and GPT Models

3 - Understanding GPT and its capabilities - Introducion to NLP and prompt engineering
- Basic practice of generating images using prompt engineering - Evoution of GPT models and their application in architecture
Week [LLM and GPT in Architectural Design] [Basic Practice — Image Generation for Architecture]

4 - Introduction to NLP
- Evolution and applications of LLMs in architecture

- Understanding techniques for effective prompt engineering
- Generating architectural perspectives and aerial views

Week [Basic Practice I — Generating Architectural Perspectives]
5 - Utilizing prompt-generation platforms
- Generating architectural perspectives and aerial views

[Basic Practice — Diffusion Model, LoRA and ControlNet]
- Overview of diffusion models and fine-tuning
- Utilizing LoRA and ControlNet

Week | [Basic Practice II — Generating Architectural Perspectives]
6 - Further training on generating architectural images

[Architectural Design, Drawing and Al-Generated Images]
- Understanding digital architectural drawing

Week [Enhancing AI Prompts with ChatGPT]

[Using img2img Function]

7 - Writing effective prompts for generating high-quality images - Exploring image modification features: img2img, sketch, inpaint
- Understanding positive and negative prompts and keyword weighting | - Adjusting key parameters (CFG Scale, Denosing Streght, etc)
Week [Mid-term Exam] [Mid-term Exam]

3 - Generating interior and exterior perspectives using Stable
Diffusion based on the provided handout

- Generating interior and exterior perspectives in their own
design projects

Week [Using img2img, sketch, inpaint Feature]
9 - Hands-on exercises in image modification
- Sketch, inpainting, and mask-based image transformation

[Practical Application I — Al-assisted Design Strategy]
- Utilizing Stable Diffusion in the early stages of architectural design
- Converting 3D modes and sketches into Al-rendered images

[LoRA in Stable Diffusion — AI Model Training & Fine-tuning]

[Practcal Applications II — AI for Conceptual Architcture]

\Vle(? k- Introduction to diffusion models and LoRA - Using ComfyUI and RunwayML for conceptual design exploration
- Understanding additional training and fine-tuning methods - Design experiment using Stable Diffusion and ComfyUI
Week [Introduction to ControlNet] [Practcal Applications III — Advanced Prompt Engineering]
1 - Understanding ControlNet principles - Al-based prompt optmization for practical architectural applications

- Using canny, depth, MLSD, etc to generate architectural images

- Structuring a customized Al desgn workflow

Week | [Al-Driven Architectural Automation]
12 - Case studies on Al applications in architecture

[Al-Driven Architectural Automation]
- Case studies on Al applications in architecture

Week [Practice in img2img, LoRA and ConrolNet]
13 - Overview of Autodesk University 2023
- Exploring Al-driven technologies in architecture

[Comprehensive Practice in Generating Architectural Visualizations]
- Generating interior and exterior perspectives

Week | [Comprehensive Practice in Generating Architectural Visualizations]

14 - Generating interior and exterior perspectives

[Final Practice and 3D Generative Al]
- Introduction to 3D generative Al with Unreal Engine
- Final Practice in using Stable Diffsuion

Week [Final Exam]
- Generating interior and exterior perspectives in their own
design projects

[Final Exam]
- Design project for Serpentine Pavilion using stable diffusion
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Table 4. Results of mid-term exam

2nd Year (2024) - Week 8

Assessment Ist Year (2023) - Week 8
Given Since the students generated images based on selected views
Original from their own architectural design project,
Image there are no given original images
|
! ﬂhlﬂ
Il
B @
Excellent
Rating

Ozl Z2A 2 AH8-& AFsidih 22hd=el= 3D A
“d Al(Unreal Engine &) A&l F7H= Ut
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Table 5. Results of assignment

Assessment Ist Year (2023) - Week 14

2nd Year (2024) - Week 10
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Original
Image
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Rating
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Table 6. Results of final-exam

Assessment Ist Year (2023) - Week 15

2nd Year (2024) - Week 15

Seasonscape Pavillion
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Rating
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