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ABSTRACT

In this paper, we experimented to find out how the number of convolution layers, the size, and the number of kernels
affect the CNN. In addition, the general CNN was also tested for analysis and compared with the CNN used in the
experiment. The neural networks used for the analysis are based on CNN, and each experimental model is experimented
with the number of layers, the size, and the number of kernels at a constant value. All experiments were conducted
using two layers of fully connected layers as a fixed. All other variables were tested with the same value. As the result
of the analysis, when the number of layers is small, the data variance value is small regardless of the size and number
of kernels, showing a solid accuracy. As the number of layers increases, the accuracy increases, but from above a
certain number, the accuracy decreases, and the variance value also increases, resulting in a large accuracy deviation.
The number of kernels had a greater effect on learning speed than other variables.
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Table 1. Table of accuracy and learning time by number of layers, kernel size and number

ize | 3X3 | 5X5 | 7X7 | 9X9 | 1IX1l size | 3X3 | 5X5 | 7X7 [ 9X9 [ 1IXI1
n 13 Layer num 11 Layer
B 59.86 | 5746 | 3689 | 3640 | 3795 | accuracy | 6806 | 53.36 | 51.31 | 3357 | 38.09
2016 | 21.73 | 2589 | 2720 | 3249 | seconds | 1686 | 19.03 | 2312 | 2660 | 30.94
6 61.13 | 3915 | 4240 | 3802 | 3470 7201 | 5852 | 4841 | 4502 | 4615
2517 | 3209 | 3868 | 4245 | 4389 2228 | 2967 | 3771 | 4038 | 4363
198 6064 | 3936 | 3625 | 3597 | 37.17 7392 | 56.04 | 4940 | 4792 | 50.11
4024 | 6290 | 8334 | 9541 | 11690 3583 | 5884 | 8419 | 9453 | 11549
056 3428 | 3712 | 3634 | 2933 | 3053 6516 | 4700 | 4375 | 4417 | 50.39
7759 | 14464 | 26157 | 313.00 | 452.20 6952 | 13811 | 250.16 | 299.85 | 44803
512 34.84x | 3866 | 3562 | 338 | 3314 46.71 | 4664 | 4389 | 4523 | 4799
195.73 | 40255 | 924.19 | 128667 | 191706 174.08 | 350.84 | 129427 | 122926 | 18813
9 Layer 7 Layer
29 7597 | 7083 | 6240 | 50.74 | 5724 | accuracy | 7484 | 7470 | 69.19 | 59.08 | 62.19
1715 | 1840 | 1963 | 2612 | 31.78 | seconds | 1949 | 2360 | 2276 | 29.07 | 30.36
64 7682 | 7293 | 6551 | 60.71 | 53.09 7774 | 7739 | 71.87 | 7159 | 6390
2245 | 2858 | 3688 | 3959 | 49.36 2441 | 3610 | 4250 | 4390 | 4845
128 7724 | 7618 | 66.71 | 6763 | 60.57 7873 | 7731 | 7717 | 7413 | 73.99
3502 | 57.09 | 8431 | 9422 | 12840 4307 | 6842 | 10413 | 11526 | 129.04
956 727 | 7491 | 6735 | 6784 | 66.86 7852 | 7477 | 7519 | 7597 | 7265
6850 | 13268 | 259.39 | 310.29 | 457.68 10262 | 192.74 | 316.76 | 347.11 | 444.41
519 7484 | 7201 | 7322 | 6290 | 64.03 7802 | 7491 | 7477 | 7060 | 70.32
171.38 | 334.82 | 8813 | 127333 | 183858 25461 | 547.31 | 97046 | 117515 | 172542
5 Layer 3 Layer
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4326 | 6851 | 8451 | 91.02 | 99.68 5021 | 60.00 | 11346 | 9035 | 16893
956 7823 | 7986 | 7880 | 7781 | 7746 69.75 | 7081 | 71.87 | 7265 | 73.22
91.62 | 20292 | 304.47 | 293.39 | 451.19 11753 | 17673 | 24150 | 270.18 | 504.08
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