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Abstract: Many optimization problems develop into high-dimensional large-scale optimization problems in the
process of the development of artificial intelligence. Although the high-dimensional problem can avoid the
algorithm falling into local optimum, it has no advantage in convergence speed and time feasibility. Therefore,
the natural computing method for Nonlinear Dimension Reduction (NDR) is proposed. This strategy does not
depend on specific algorithm and has universality. In this method, the initialized N individuals are regarded as
a matrix of N rows and D columns, and then the maximum linear independent group is calculated for the
column vector of the matrix, so as to reduce the redundancy of the matrix and reduce the dimension. In this
process, since any remaining column vector group can be represented by the maximum linearly independent
group, a random coefficient is applied to the maximum linearly independent group to maintain the diversity
and integrity of the population. The standard genetic algorithm and particle swarm optimization using NDR
strategy compare with Particle Swarm Optimization (PSO), Genetic Algorithm (GA) and the four mainstream
algorithms for dimension optimization. Experiments show that the improved algorithm has strong global

convergence ability and better time complexity for most standard test functions.
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