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Supplementary File
In Section 4, the design process of DPREA is discussed. In DPREA, autoRE is the core of the algorithm performance. The performance of autoRE largely hinges upon the boundary condition values of the parameter ConRate in autoRE. Its value determines the timing of the intervention based on Regularity Evolution. A smaller value leads to an earlier intervention, resulting in a stronger diversity but poorer convergence of the algorithm. A larger value leads to a later intervention, resulting in a stronger convergence but weaker diversity of the algorithm. Its essence lies in judging whether the structural information loss resulting from the local linear approximation of the optimal manifold is sufficiently small, which is especially important to solve constrained problems. Hence, in the supplementary file, a sensitivity analysis of the condition value is conducted. In the experiment, four variant algorithms were respectively marked as VA-0.45, VA-0.65, VA-0.85, and VA-0.95. The four values represent the thresholds triggering the Regularity. Taking VA-0.85 as an example, when the ConRate is greater than 0.85, the algorithm will execute Regularity Evolution to generate one offspring individual from the selected cluster. Considering that when ConRate is relatively small, there is a considerable information loss in the local linear approximation of the manifold structure, thus sensitivity analysis is only carried out for the above-mentioned four variant algorithms. 
Table S1 presents the performance comparison outcomes of the four algorithms on the benchmark test suites CF. The HV was used to assess the performance of four variants. The HV mean and standard deviation obtained from 30 runs on 10 instances were compared for significant differences at a 95% confidence level using the rank-sum test. The results clearly indicate that for constrained multi-objective optimization problems from test suite CF, VA-0.85 demonstrates the most superior performance. The underlying reason is that when ConRate is greater than 0.85, the solutions within the cluster selected have higher qualities, are closer (in the sense of Euclidean space) to the optimal manifold, but also maintains a sufficient distance from local optima. Carrying out Regularity Evolution according to such threshold can achieve a relatively good balance between exploration and exploitation. 

Table S1 HV results obtained by VA-0.45, VA-0.65, VA-0.85, and VA-0.95 on 10 instances of CF test suite after 30 runs. “+”, “-”, and “=” indicates that the corresponding algorithm is significantly “better than”, “worse than”, or “comparable” to autoRE. The best average value on each test instance is bolded and highlighted in grey. Population size is 100, and Max fitness evaluation is 20,000.
	HV
	VA-0.45
	VA-0.65
	VA-0.95
	VA-0.85

	CF1
	4.82e-1 (6.49e-3) -
	5.37e-1 (3.51e-3) -
	5.25e-1 (3.58e-3) -
	5.43e-1 (2.85e-3)

	CF2
	5.61e-1 (3.63e-2) -
	5.93e-1 (3.28e-2) =
	5.89e-1 (3.11e-2) =
	5.98e-1 (2.85e-2)

	CF3
	1.28e-1 (4.22e-2) =
	1.38e-1 (4.83e-2) =
	1.54e-1 (2.84e-2) =
	1.45e-1 (3.89e-2)

	CF4
	3.50e-1 (5.55e-2) -
	3.69e-1 (5.89e-2) =
	3.86e-1 (4.16e-2) =
	3.84e-1 (4.62e-2)

	CF5
	2.43e-1 (5.59e-2) =
	2.66e-1 (7.40e-2) =
	2.49e-1 (8.27e-2) =
	2.51e-1 (8.20e-2)

	CF6
	5.96e-1 (3.08e-2) -
	6.24e-1 (1.71e-2) =
	6.24e-1 (1.93e-2) =
	6.31e-1 (1.73e-2)

	CF7
	3.71e-1 (1.08e-1) -
	4.36e-1 (7.08e-2) =
	3.99e-1 (1.10e-1) =
	4.50e-1 (8.50e-2)

	CF8
	1.29e-1 (2.29e-2) -
	2.37e-1 (5.00e-2) =
	2.04e-1 (5.16e-2) -
	2.39e-1 (5.68e-2)

	CF9
	3.13e-1 (4.12e-2) -
	3.63e-1 (3.97e-2) =
	3.491e-1 (2.94e-2) =
	3.59e-1 (3.20e-2)

	CF10
	1.19e-1 (6.09e-3) =
	1.33e-1 (4.24e-2) =
	1.36e-1 (4.93e-2) =
	1.49e-1 (7.15e-2)

	+/-/=
	0/7/3
	0/1/9
	0/2/8
	



