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Abstract

The increasing popularity of the optimization approach in different sciences has led architects to use them to
achieve various objectives in designing and constructing buildings. However, the functions, advantages, and
limitations for each of these optimization strategies are scarcely known, due to their newness in architecture
and construction fields Optimization algorithms are classified into three categories: deterministic, heuristic, and
meta-heuristic algorithms. Meta-heuristic algorithms, are more efficient and categorized into three main groups:
evolutionary computing, swarm intelligence, and physics-related algorithms. Most of the studies conducted on
optimization algorithms, in this field, are on the application of one of the optimization algorithms in the design of
a particular project. Limited research has been done in coordination with the subject of this study, investigating
the application of these algorithms in a specific field. After reviewing the history and literature of the subject, to
discuss how optimization methods are used in architecture, 77 related articles and theses that used optimization
methods have been reviewed through scholar works published since 1996 (the first publications in this field) up
to now. Selected research was analyzed using the textual content analysis method to determine "the efficiency of
evolutionary optimization methods in achieving architectural and construction objectives" as the main research
question; there were also several sub-questions on the way to answer the main question: Which architectural
objectives are most achievable by using optimization algorithms? Which types of optimization algorithms are
appropriate for architectural objectives? Which building functions have the most potential for using optimization
methods? Which researchers conduct and support the research of evolutionary algorithms in building issues?.
Optimization algorithms have been undertaken to solve design problems for six different objectives: mass design
and urban access, construction and cost management, building’s structural design, energy issues, building form
generation and space planning. Various design variables have been defined to search for optimal response to
each of the objectives. Among these objectives, the highest application of optimization algorithms is related to
spatial planning optimization in residential buildings and energy optimization in official ones. The analysis of the
publications demonstrates that various methods of meta-heuristic optimization have been used over time to solve
architectural problems. Genetic Algorithm is the most widely used one in architectural optimization, and particle
swarm optimization is the most common method in swarm intelligence based research. The review of studies
indicates the predominantly theoretical attention of architectural scholars to this issue. Given the distance between
the research and the implementation phase, architects should work more closely with researchers in other fields,
especially those in computer science, to approach the implementation stage. However, the development of each of
these areas requires the improvement of previous methods and research into how other algorithms, such as swarm
intelligence based ones, can be used to solve design problems in architecture. The development of user-friendly
software with a graphical user interface for a better grasp of the design process and results can affect architects'
usage of evolutionary algorithms as a design method.
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