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This research introduces an interactive evolutionary optimization algorithm aimed at integrating
aesthetic geometry with structural performance requirements in the design of long-span truss roofs.
The proposed algorithm generates optimized forms by employing proportional formulas inspired by
natural patterns and Islamic geometry. Within this multi-objective optimization framework, a
combination of stochastic generation and human feedback is utilized to simultaneously address
structural and aesthetic criteria. The algorithm was tested in the design of a basketball hall, where
results indicated that higher ratios such as 2.236 yielded superior performance across multi-objective
targets. However, the ratio of 0.75 was ultimately selected due to its balanced visual and structural
qualities, producing the final form. Compared to the architect’s initial design, this solution
demonstrated substantial improvements, including up to 40% weight reduction and over 1000%
enhancement in proportional consistency. Overall, the approach not only strengthened design
creativity and reduced time but also established a systematic framework for advancing algorithm-
driven interactive design methods in architecture.
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