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Optimization and Application of OVA-SVM Parameters Based on DYCORS Algorithm
YU Chenxi, YIN Yanli
School of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China

Abstract: Objective The existing parameter optimization methods generally have problems such as large time cost, large
memory occupation, difficulty in solving high-dimensional data, and difficulty in finding global optimal solutions. The
DYCORS algorithm can find the global optimal solution for high-dimensional data problems even with the saving of time
cost and memory. Therefore, in view of the problems existing in the existing parameter optimization methods, the
YDYCORS algorithm for block optimization of OVA-SVM model parameters was proposed. Methods Among the
parameters of OVA-SVM, the penalty parameter C, the kernel type k, the RBF kernel function parameter y, the ploy
kernel function parameter d, and the iteration termination parameter ¢ have a greater impact on the model. Due to the
large computational effort of adjusting five parameters simultaneously, it is difficult to find the optimal solution. The
DYCORS algorithm can also be applied to high-dimensional data problems by reducing the number of iterations, and then
the parameters were adjusted in blocks based on the DYCORS algorithm. The most influential parameters C, k£, and y
were adjusted first, then the optimal parameters C, k, and y were fixed, the more influential parameters d and ¢ among

the remaining parameters were adjusted, and finally the five optimal parameters that had been obtained were adjusted
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simultaneously, so that the parameters were adjusted in blocks to improve the effect of parameter optimization.

Results Through the comparison of the experimental results on MNIST and IRIS data sets, it can be found that after using
the YDYCORS algorithm to adjust the parameters of OVA-SVM in blocks, the model accuracy can be higher than the

accuracies of manual parameter adjustment and directly using DYCORS to adjust the five parameters at the same time,

which can also further improve its model performance. Conclusion The final experimental results show that DYCORS

algorithm can effectively solve the problems of OVA-SVM parameter optimization, such as high time cost, large memory

occupation, difficulty in solving high-dimensional data problems, and difficulty in finding the global optimal solution. In

particular, the improved YDYCORS algorithm can further improve the accuracy of the OVA-SVM model and obtain a

better model effect.

Keywords: hyperparametric optimization; support vector machine; DYCORS algorithm
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Table 3 Experimental results on MNIST dataset (60% training, 40% testing)
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FHiAN C=3,k="linear’ ,y=8,d=3,:=0.001 000 0.983 3
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YDYCORS % =+ :DYCORS Fl 88 % &4k C .k y.d.t C=0.843 200,k="“rbf’ ,y=0.000 832,d=0.512 200, 0.986 1
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Table 4 Experimental results on IRIS dataset (60% training, 40% testing)
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Table 5 Comparison of experimental results on two data sets
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AW I £ Lw Kby
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