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Since the introduction of Artificial Intelligence
(AI) in the mid-1940s, up until the deep learning
revolution and the publication of Alex
Krizhevsky's Alex Net article in 2012, Al-based
technologies have resulted from the gradual
impact of scientific hypotheses and their
collective progress. Today, Al has infiltrated
numerous aspects of human life, with many
scientific branches and research areas being
influenced by its advancements. As such,
architecture has not been exempt from this
evolution. Within computer science, Al is defined
as intelligent systems capable of understanding
their environment and taking actions to maximize
the likelihood of achieving predetermined goals.
This definition applies when a machine mimics
cognitive functions like learning and problem-
solving. In architecture, this concept is generally
explored in two domains of thought: The first
theoretical perspective focuses on optimization
and finding the most efficient solutions, such as
minimum-weight designs for plane structural
frames. The second scope encompasses studies
that seek solutions for more intuitive architectural
problems, like creativity, perception, and emotion.
These aspects are more challenging to translate
into numerical code because they are difficult to
measure or express. The problem of quantification
is among the most debated topics within
architectural literature, particularly in leading
architectural firms and progressive academic
institutions. This issue has led to the gradual
marginalization of topics such as parametricism.
Although logic, parametric thinking, and
optimization remain integral in Al models, it is
widely accepted that current-decade research
primarily focuses on Al applications in
architecture. Ultimately, architecture — both in
terms of culture and design techniques — is likely
to undergo significant changes. This study
examined the emergence and influence of Al on
architecture through cultural, historical, and
technical lenses, aiming to establish a common
foundation for interdisciplinary research and
mutual  understanding.  Investigating  this
evolutionary process seemed essential in fostering
a comprehensive understanding of the various
development layers in architecture.

This qualitative research employed a historical
evidence-based approach and comparative
analysis to evaluate the impact of Artificial

Intelligence (Al) advancements on architecture
and its role in the profession's technological
landscape. The study used the library research
method for data collection related to Al and
architecture. In the comparative analysis, the
significant events in Al and architecture were
examined within 10-year intervals, starting
from the 1920s. Since Al emerged in the 1940s,
developments prior to this period, from the
1920s to the 1940s, were not included in the
comparison. Instead, the focus was on
discussing the developments that contributed to
the introduction of computing machines and Al.

In this study, the adaptive interaction between
Al developments and architecture from 1920 to
2023 was examined. The findings showed that
the relationship between architecture and
technology evolved concurrently with the
advancements in Al. The latest Al progress not
only impacted the design process but also
significantly  influenced the realms of
architectural practice and thought, even leading
to the emergence and development of
architectural styles. The four interconnected
stages of this gradual evolution included:
Architecture aided by standardization,
Architecture utilizing computers, Architecture
with the assistance of parameters, and
Architecture leveraging Al, such as neural
networks and generative models.

Although current generative models display
limited intelligence and creativity, allowing
them to perform in a quasi-creative manner,
their creativity differs from human creativity in
many ways. Drawing from Margaret Boden's
theory, human creativity can be classified into
three  types: hybrid, exploratory, and
transformative. Consequently, Al models are
also categorized into three levels: Introspective
creative models, Extrospective creative models,
Inventor models.

While neural networks have shown the ability
to engage in introspective creativity by
sampling and recognizing data patterns, few
examples demonstrate competence in both
introspective creativity and inventiveness.

Due to its extensive background of related
studies, Artificial Intelligence (Al) is currently
experiencing  remarkable  advancements.
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Humans and machines possess a variety of
abilities that set them apart: What may be
effortless for humans can prove difficult for
machines, while some calculations are simple
for machines but seem impossible for humans.
Although the capabilities of humans and
machines inherently differ, these differences
can serve as the basis for innovative
collaborations in architecture. Humans excel in
their nuanced understanding of needs and innate
creativity, while machines possess powerful
and precise abilities in complex calculations
and data analysis. By integrating these
complementary  strengths,  transformative
innovations in architecture can emerge, leading
to more efficient and innovative designs.

However, implementing Al in architectural
structures and addressing ethical issues related
to its application face significant challenges.
Further research, including examining the
impact of Al-based technologies on
contemporary Iranian architecture, is essential

to ensure sustainability, responsibility, and
optimal technology use in architectural space
design.
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