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Using the UCI datasets
@ Abalone(4177)

Abalone: [10, 30, 3] Abalone:[10, 5, 5, 5, 5, 5,
o. 1 38300 57. 07 4. 83 0. 1 112060 l66. 71
0.2 26770 66. 71 4. 59 0.2 0100 l66. 23 l64. 47
0.3 33830 66. 71 177.81  4.95 0.3 B3200 l67. 66 l65. 19
bverage 32966. 67 I66. 83 U74.28  B4.79 werage 35120 l66. 87 l64. 95

Abalone: [10, 15,

Abalone:[10, 3, 3, 3, 3, 3, 3,3 3 3 35 3]

0. 1 1B1610 57. 19 67. 73
0.2 20470 66. 71 392. 92 65. 07
N the accuracy doesn’ t improve
0.3 20950 57. 19 B94. 83
hverage 4343. 33 b7.03 M51.83 5. 31

Abalone: [10, 20, 15, 5, 4]
Abalone:[10, 10,10, 10, 3]

. o = PSP o. 1 19730 56. 95 160.03 6. 15
o. 77 6. 7 B96.89  [66.2
0.2 b2630 6750 p22.01  [66.27 02 19050 6.71 {867 pLT
5 bias 6,47 hss. 7 o
0.3 19200 56. 71 430.57  f53.64 G p1150 06. 47 188.79 p1.83
bverage £0076. 67 66. 71 h62.16  [95.23
bverage 19846. 67 k6. 99 119.82  65.39 ‘
Abalone:[10, 6, 6, 6, 6, 6, 3] Abalone: [10, 5, 15, 20, 1]
o. 1 19440 64. 79 616.09  2.56 o-1 p5180 6. 59 610. 66
29880 55. 99 b17.42 4. 23 o.2 B1510 7. 07 147
0.3 82580 1036.91  [66. 39 o3 ps210 67. 07
bverage b7300 6.5 ba 3o bverage b6633. 33 56. 91 5.15
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@ Abalone(4177)
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Using the UCI datasets
@ Car(1728)

car (input:21, output:4) L5050
hidden_nodes | iterations |validation accuracy training_tindtest accuracy iterations | validation accuracy |training time| test accuracy
No.1 18970 99.13 247. 15 96.21
0 8630 90.17 10,77 87.86 o2 9180 99.71 122.91 98.55
5 18520 96.82 110.07 918 No.3 15330 97.98 203,53 96.82
10 11570 96. 53 89.97 95. 95 No. 4 100 204. 57 98. 84
15 97.69 160.55 97 1L average| 14620 19454 97.61
20 97.69 103.5 95.38
30 97. 206. 84 96.82
RPN car[21,5, 10, 15,
terations | validation accuracy | training time | test accuracy T Lesttecuraey
- No. 1 16980 97.98 96.53
No. 1 13770 97.11 138. 55 97.98 o v FERT oo
No.2 14060 99,42 155. 72 96.53 s ] oo
No. 3 19310 98.84 208.6 97.98 No. 4 57,98 o6 o1
average | 1571333 98.46 167. 62 97. 50 =
average 97.69
car[21, 10,10, 10, 4]
terations | validation accuracy | training time | test accuracy
No. 1 17790 98. 84
No.2 29320
No.3 14350 .
average | 2048667 98.46
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@ Car(1728)
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@ 10000000ne_binary_label(1000000)

10000000ne binary label (input: 10, output:2) 10000000ne_binary label[10, 30, 30, 2]
validation validation
hidden _node(s)| iterations training_time [test_accuracy| iterations training_time [test accuracy
accuracy accuracy
0 7100 390.51 12100 .46 5401. 11
5 101200 8057. 6 71000 75.83 8227.16
10 83700 15000 75.49 5651. 93
20 121300 average 52700 75.59 6126.73
30 77600 54.
40 80500 6620, 17 10000000ne_binary label[10, 30, 20, 10, 2]
50 62900 6589. 28 alidation
650 73400 6735. 96 iterations |7 o, | training time
70 50600 4991. 17 87900 3101
80 13400 1370.07 0 3179
62500 8
10000000ne _binary label[10, 60, 2] average 79866. 66667 75.73 11915. 69
terations validation training_time |test_accuracy o
accuracy : 10000000ne_binary label[10, 20, 20, 20, 2
No. | 73400 6735. 96 ) validation
No.Z 91700 84239 iterations accuracy training time
No.3 18400 1690. 68 No. 1 85000 14636. 41
average 71166. 67 75.96 6616. 846667 No. 2 71300
No.3 56200
10000000ne_binary label[10, 40, 20, 2] average 70833. 33 1215. 49
iterations validation training time |test accuracy
accuracy e ¥l [[10000000ne binary label[10, 10, 2]
No. 1 85700 75. 89 9994. 55 75.76 .
No. 2 99000 76.03 110 11 33 the accuracy doesn’t improve
No. 3 69400 75.71 7824.38
average 84700 75.87 9680.
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@ 10000000ne_binary_label(1000000)
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More complicate datasets
@ Zhengtai_sin(10R)

zhengtai sin10R
[2602]
validation_accurac
iterations training_time|test_accurac)
Nol 98100 855 16162 84.85
No2 90700 8455 153.79 84.1
No3 39800 7955 665 79.45
average | 76200 832 127.3033333] 828 zhengtai sinlOR
hidden_node | iterations | validation_accuracy | training_time | test_accuracy
[2.40.20.2] 0 200
validation_accurac 10 2200 6045 386 56.5
iterations training_time|test_accurac) 20 13300 74.55 2269 74
No.1 15100 95.95 389.6 96.65 30 14200 7545 24.02 742
No.2 125500 94.15 325 94.45 40 13800 7475 238 756
No3 | 112600 94.6 29303 9515 50 22200 7515 38.23 75.35
average | 84400 94.9 335.8766667]95.41666667 60 98100 855 16162 84.85
[2,30,20,10,2]
validation_accurac
iterations training_time|test_accuracy
Nol 98100 96.65 33961
No2 99900 97.7 346.79 974
No3 99200 966 34383 9.9
average | 99066.67| 0696333333 34341 _|97.06666667
[2,20,15,15,10,2]
Validation_accurac
iterations training_time [test_accuracy
Nol 97000 96.65 41821 96.15
No2 70000 96.6 30186 96.65
No3 96700 96.75 41495 96.75
average | 87900 | 0666666667 37834 _|96.51666667
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More complicate datasets
@ Zhengtai_sin(10R)

zhengtai_sin10R.(2,60, 21 Zhengtai sin10R2, 40, 20, 2]
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More complicate datasets
@ Zhengtai_sin(10R)_R3

zhengtai_sin[2,60,2]

iterations validation accurac training_time test accura
NO.1 38100 716 66.16 71.95
NO.2 18200 70.25 32.68 71.3
NO.3 9700 69.45 17.22 704
Average 22000 70.4. 38.68666667 7121666667

zhengtai_sin[2,40,20,2]

iterations validation_accurac training_time test_accuracy
NO.1 7600 67.7 20.94 67.65
NO.2 78000 80.5 200.84 81
NO.3 76600 80.7 210.84 82.5
Average 54066.66667 76.3 144.2066667 77.05

zhengtai_sin[2,30,20,10,2]

iterations validation_accurac training_time test_accura
NO.1 4900 63.25 17.48 653
NO.2 105400 859 356.14 86.65
NO.3 58000 81.05 196.31 836
Average 56100 76.73333333 189.9766667 78.51666667

zhengtai_sin[2,20,15,15,10,2

iterations validation accurac training_time test_accura
NO.1 15400 71.05 65.7 71.8
NO.2 4500 61.65 18.79 62.55
NO.3 1700 60.2 73 59.3

Average 7200 643 30.59666667 64.55
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@ Zhengtai_sin(10R)_R3
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More complicate datasets
@ Triangel

triangel[2,60,2]

iterations validation_accurac, training_time test accuracy
NO.1 53800 74.65 93.11 75.05
NO.2 14900 72.85 27.03 73.85
NO.3 19200 73.65 34.55 73.65
Average 29300 73.71666667 5156333333 74.18333333

triangel[2,40,20,2]

iterations validation_accuracy training_time test_accuracy
NO.1 64500 792 166.59 798
NO.2 12900 73 34.58 72.85
NO.3 45100 77.35 116.43 78.15
Average | 40 76.51666667 105.8666667 76.9

triangel[2,30,20,10,2]

iterations validation_accurac training_time test_accuracy
NO.1 69500 81.05 235.44 815
NO.2 19400 72.45 66.93 729
NO.3 66300 80.6 223.28 81.05
Average | 51733.3333 78.03333¢ 175.2166667 78.4

triangel[2.20,15,1510,2]

iterations validation accuracy training_time test accuracy
NO.1 47000 79.05 195.49 79.1
NO.2 72500 80.6 3058 82
NO.3 37500 75.7 17051 75.8

Average |52333.33333] 78.45 2239333333 78.96666667
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More complicate datasets
@ Triangel_sin10x

triangel_sin10x_
[2.602]
iterations | validation_accuracy | training_time | test accuracy
No.1 62800 76.4 107.03 7745
No2 19500 724 3432 7235 triangel sinl0x,
No.3 9000 72.35 16.19 72.9 hidden_node | iterations | validation_accuracy | training_time | test accurac
average | 3043333 [ 7371666667 | 5251 74 0 10800 56.75 635 56.2
10 19600 65.7 3238 658
[240202] 20 31500 7075 51.51 71.35
iterations | validation_accuracy | training_time | test accuracy 30 9500 70.75 16.03 7145
No.1 43500 771 114.51 78.15 40 5300 7105 9.49 715
No.2 9900 736 2735 735 50 17500 725 3037 73
No.3 18600 735 49.73 73.05 60 15300 7225 26.62 737
average 24000 74.73333333 63.86333333 74.9 70 32800 74.9 60.62 758
80 7200 72.85 138 726
[2.30,20,10.2] 100 54200 778 101.13 78.8
iterations | validation_accuracy | training_time | test accuracy
No.1 62900 79.6 21761 812
No.2 67300 819 234.63 816
No.3 62800 81.45 219.11 82
average | 6433333 80.98333333 223.7833333 816
[220,15,15,10.2]
iterations | validation_accuracy | training_time | test accuracy
No.1 38500 76.9 166.64 772
No.2 77000 81.05 332.72 80.5
No.3 23800 718 102.69 71.65
average | 4643333 76.65 200.6833333 76.45
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More complicate datasets
@ Zhengtai_sin10x_R3

zhengtai_sin10x_R3
[2.602]
iterations | validation_accuracy | training time | test accurac zhengtai_sin10x_R!
No.1 58700 8195 99.75 8205 hidden_node | iterations | validation_accuracy | training_time | test accurac
No.2 126500 87.95 214.34 88.35
No3 97800 8625 167.49 8575 0 4900 5925 389 563
average 94333.33 85.38333333 160.5266667 | 85.38333333 10 4600 59.9 7.45 5745
20 39400 748 65.8 7415
[2.40.202]
iterations | validation_accuracy training_time | test accurac 30 88700 85.1 147.03 84
No.1 14300 929 379.32 924 40 21700 75.65 37.56 7515
No.2 134200 93.05 350.71 933 50 92500 653 156.53 85
No.3 109000 93.1 291.09 93.1
average | 85833.33 | _ 93.01666667 | 340.3733333 | 92.9 £ 129300 863 2216 86.15
70 84700 85.75 153.13 85.2
12.3020.10.2] 80 73600 86.1 13327 86.2
iterations | validation_accura training_time | test accurac
No.1 83700 96.1 288.23 96.3
No.2 118300 977 407.43 97.35
No.3 82700 959 288.03 96.25
average 94900 96.56666667 327.8966667 | 96.6:
[2.20,15,15,10,2]
iterations | validation_accura: training_time | test accurac
No.1 1200 62.05 5.69 62
No.2 1500 619 6.76 615
No.3 9900 65.6 42.66 64.45
average 4200 63.18¢ 18.37 62.65
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triangel_10sin_R2[2,60,2]
iterations validation_accurac; training time test_accurac
NO.1 11400 64.6 19.85 65
NO.2 23000 67.65 39.91 682
NO.3 15200 66.45 27.53 66.4
Average | 16533.33333 66.2. 3 29.09666667 2711333333
triangel_10sin_R2[2,40,20,2]
iterations validation_accurac; training_time test_accurac
NO.1 30400 67.7 78.64 68.85
NO.2 14500 66.05 38.14 654
NO.3 36100 677 93.46 67.8
Average 27000 67.15 70.08 67.35
triangel_10sin_R2[2,30,20,10,2]
iterations validation_accurac; training_time test_accurac
NO.1 30000 67 105.23 67.8
NO.2 37700 67.45 130.24 68.05
NO.3 12600 64.05 4278 66.1
Average | 26766.66667 66.16666667 9275 67.31666667
triangel_10sin_R2[2,30,20,10,2]
iterations validation_accurac training_time test_accurac
NO.1 28300 62.75 11848 647
NO.2 65700 733 27091 729
NO.3 23600 675 104.95 66.55
Average 39200 67.85 164.78 68.05
triangel_10sin_R2[2,20,10,10,10,10,2]
ﬁerauons alidation_accuracy fraining time __Jtest accurac
INO.1 1800 60.7] 9. ZQ 62)
INO.2 34500 64.15| 172.03) 65.1]
INO.3 61200 67.25| 303.57| 67.495)
|Average 32500 64.03333333] 161.6266667) 64.85)

Yuxuan |
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@ Triangel_10sin_R2

zhengtai_sin{2, 60, 2] triangel_10sin_R2:(2, 40, 20, 2]
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@ Try to analyze the NN with more hidden layers.
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Future work
@ Try to analyze the NN with more hidden layers.
@ Learn to calculate the complexity of the dataset.
@ Implement the CNN.

Yuxuan luo,Zhongwu Xie
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