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Abstract: To address the limitations of the original crested porcupine optimization (CPO)
algorithm, such as insufficient global exploration capability and a tendency to fall into local
optima, dimensional transformation and collective multi-strategy crested porcupine optimization,
named DCCPO, is proposed. First, a Sobol sequence-based strategy was used to initialize the
population, and a periodic population reduction strategy was introduced during the population
convergence phase. In the defense phase, a dimensional transformation strategy was adopted to
enhance the exploration of the space surrounding the optimal population. Additionally, a Cauchy
inverse cumulative distribution operator was incorporated into the visual strategy to avoid local
optima, while an adaptive T-distribution and tangential flight operator were introduced into the
body attack strategy to balance global exploration and local exploitation. To validate the
performance of the DCCPO algorithm, comparative experiments using the CEC2017 benchmark
functions were conducted. Furthermore, the application of DCCPO to engineering problems
demonstrated that it outperformed other algorithms in terms of both performance and
applicability.
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Table 4 Experimental results of pressure vessel
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Table 5 Experimental results of tension/compression
spring problem
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