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This literature review examines the evolving role of
Artificial Intelligence (Al) in architectural and design
practices, highlighting its shift from a support tool to a
creative collaborator. It explores the implications of Al
integration on creativity, operational efficiency, and
collaboration within the AEC sector. While generative
Al enhances ideation and workflow adaptability, it also
raises concerns about homogenization, over-

automation, and loss ©f creative control. The review

N

v

emphasizes the need fQr structured frameworks and
hybrid workflows to ensure Al augments rather than
replaces human input. It concludes by advocating for
expanded educational initiatives and further research
into scalable, ethically] grounded Al collaboration
models.
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Al is redefining architecture and design / &
)
From tool to collaborator: challenges in creativity, ethics, and T
collaboration A
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RESEARCH AIM & METHODOLOGY

Aim: To explore implications of Al in design.

Method: Structured qualitative literature review (25 sources).

Focus: Human-centered design, co-creativity, ethics.

-

\_

/

o

Xi‘an Jiaotong-Liverpool University

K206 x5




RESEARCH AIM & METHODOLOGY

Aim: To explore implications of Al in design. \

Method: Structured qualitative literature review (25 sources).

Focus: Human-centered design, co-creativity, ethics. / \

%
To what extent can Al
co-create 2
meaningfully with How should the
humans? profession and education k J
systems adapt to foster

/ hybrid creativity?
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Table_1_-_Summary_of Key_Literature_Themes

Key Authors

Core Insights

Al as Creative Partner
Hybrid Workflows
Shared Control
Ethical Challenges

Educational Implications

Rezwana & Maher (2023); Kim & Maher (2021)

Liu & Lim (2020); Del Campo (2023)

Cimolino & Graham (2022); Cai et al. (2019)

Mehrpouya & Ghasemi (2023); McCormack et al. (2019)
Sun & Ye (2024); Duarte (2001); Maher & Fisher (2023)

Al supports ideation but requires human strategic direction
Blending manual and Al processes enhances adaptability
Collaborative frameworks mediate control and authorship
Bias, responsibility, and authorship are critical concerns

Curriculum must adapt to include Al literacy and ethics
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Al AS A CREATIVE PARTNER

Al aids early ideation, rapid iteration, real-time feedback.

Frameworks like COFI support strategic human control.

Risks: Homogenization, loss of authorship
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Al AS A CREATIVE PARTNER

COFI stands for Co-Creative Framework for Interaction, a

concept introduced by Rezwana and Maher (2023) to mode
and evaluate interaction patterns between humans and Al \

systems in creative contexts.

Focus: Human—Al collaboration, especially in design and
ideation.

Purpose: To help structuxe workflows where Al acts not

-

erely

as a tool but as a creative|partner.

Application: COFI can be used to assess co-creativity and

optimize interaction design in architecture, product
development, and other design-driven fields.

-

/

Reference: Rezwana, J. and Maher, M.L., 2023. Designing creative Al partners with COFI: A framework for modeling interaction

in human-Al co-creative systems. ACM Transactiong on Computer-Human Interaction.
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HYBRID WORKFLOW

Blended manual and Al tasks.
Human-Al teaming maximizes respective strengths.

Parametric tools and iterative design foster innovation.
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HYBRID WORKFLOW

GANSs are a class of machine learning models introduced by lan \
Goodfellow et al. in 2014. They consist of two competing neural

networks:

Generator: Creates fake (synthetic) data that resembles real

data.

Discriminator: Tries to distinguish between real and fake dz%a

These networks “compete” during training, leading the
generator to produce increasingly realistic outputs.

Y

tnDesigm: \f
Used for image synthesis, Yorm generation, and material
patterning.

Architects use GANs to explore unexpected forms, facade
designs, or even site-based contextual alternatives.

GANs support human-centered generative design, offeringk /

surprising solutions designlers can further refine.

Reference: Liu, Y. and Lim, Y.K., 2020. Human-centered generative design: Understanding design process with GANs. CHI

Conference on Human Factors in Computing Systesis.
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ETHICS & EDUCATION

Ethical concerns: authorship, bias, responsibility. \ /

Education must teach Al literacy, algorithmic ethics, and
co-design strategies.
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FRAMEWORK & MODELS

5 core models:

- COFI (co-creative systems)

- Human-Al teaming for strategic task division
- Shared control models

- GAN-based tools

- Systems Oriented Design
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DISCUSSION

Al aligns with human intent when structured well. \ /

Requires transparency, feedback loops, diverse participation.
Frameworks foster meaningful hybrid design.
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Table_2_ - Al Integration_Models_in_Architecture

Model/Framework Contribution Reference

COFI Facilitates co-creative interaction with Al Rezwana & Maher (2023)
Human-Al Teaming Division of tasks based on strengths (human vs Al) ' Jiang & Hendriks (2020)
Shared Control Model Maps levels of control between humans and Al Cimolino & Graham (2022)

GAN-based Generative Design | Supports form-finding and iteration processes Liu & Lim (2020)

Systems Oriented Design Addresses complexity in hybrid systems Sevaldson (2018)
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CONCLUSION
Al should enhance—not replace—human creativity. \ /
Designers must remain reflective, responsible, and strategic.
Balance is key for future design practice. / \
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FUTURE OUTLOOK
Scale frameworks across design phases. \ \ /
Embed ethical, adaptable Al integration.
Promote inclusive, creative, and responsive practices. / \
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