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TABLE 18 Neurons, Weights and Biases for the Second Hidden Layer of the Reduced (Refractive Index & Sound Velocity) ANN Model  
S

ec
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n
d
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id
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ay
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First Hidden Layer 

Neuron 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1 -0.1130 0.2500 0.3210 -0.2440 -0.0862 0.2500 0.1120 0.1610 -0.0157 -0.0831 0.0158 -0.0696 -0.1380 -0.5570 -0.2110 -0.3910 0.0779 -0.0925 0.2760 0.2720 

2 0.1920 0.0169 -0.0515 -0.0243 0.2800 0.1490 0.0796 0.0199 -0.0004 -0.3660 0.0374 -0.2410 0.0160 -0.0773 0.1210 0.1660 -0.4440 -0.3050 0.2660 -0.0588 

3 0.3380 0.0986 -0.2280 0.1810 0.0651 0.2510 -0.1890 -0.2970 -0.0560 -0.3270 0.1470 -0.3060 -0.0109 0.0110 -0.0519 0.3530 0.0070 -0.1130 0.0289 0.0852 

4 0.0029 -0.2870 -0.1520 0.2410 -0.0852 -0.2720 -0.3080 0.2290 0.0400 -0.3450 -0.1940 -0.2340 -0.2220 0.2550 -0.2780 -0.1950 -0.2800 -0.3630 0.1030 0.2020 

5 -0.0007 0.1900 -0.3000 0.3990 0.0803 -0.0425 -0.0978 0.0110 -0.1940 -0.1910 0.2480 -0.1630 -0.4170 0.3800 -0.0309 0.1470 0.3210 -0.0858 -0.3130 0.0712 

6 0.0756 -0.3330 0.3130 -0.3870 0.3590 0.0350 0.3970 0.3560 -0.0578 0.1760 0.3720 0.3200 0.2500 0.1930 -0.2960 -0.2860 0.2310 0.0960 -0.1210 0.0331 

7 0.1040 -0.2420 0.4010 0.2160 0.0436 -0.0560 0.1370 0.2910 -0.1320 -0.0003 0.2710 -0.3060 -0.0497 0.1310 -0.1280 0.3250 -0.3770 0.2800 0.1590 0.2920 

8 -0.4420 -0.0948 0.2920 0.1810 0.4170 0.0836 -0.3010 0.2410 0.4190 -0.2300 0.3710 -0.3380 -0.1050 0.3020 -0.1650 0.1830 -0.0523 0.2230 0.1380 -0.4550 

9 -0.2180 0.0290 0.3720 0.0618 -0.2620 0.1110 0.4140 -0.2540 -0.2210 -0.0907 -0.0221 0.0773 -0.4180 -0.0377 0.0335 0.0189 -0.5090 0.2020 0.3530 -0.3040 

10 -0.2720 0.2590 -0.1100 -0.1360 0.2760 0.2640 -0.1120 -0.2390 -0.2080 0.1240 0.4520 0.3210 0.2330 -0.0212 0.0116 -0.1730 -0.3350 0.1470 -0.1530 0.3590 

11 -0.2510 0.3300 -0.2370 -0.0599 0.1830 -0.2230 -0.0796 -0.2410 -0.0792 0.1490 0.0378 0.3650 -0.2550 -0.4200 -0.0699 0.3110 -0.3300 -0.4470 -0.3490 0.1100 

12 0.0316 0.3330 -0.3090 -0.1350 0.0516 0.2210 0.0025 -0.2220 0.3730 -0.1260 -0.1940 -0.2900 -0.1520 0.3920 0.0601 -0.1390 0.2470 0.0685 -0.0674 0.1090 

13 -0.0388 -0.3170 -0.2070 -0.1660 0.2590 -0.2280 -0.2220 -0.1330 0.1220 0.3330 -0.1190 0.1020 0.0698 0.1670 0.1320 0.1160 -0.0554 -0.2800 0.1730 -0.0591 

14 0.0190 0.0555 0.1490 0.1250 0.0242 -0.3140 0.0072 0.1240 -0.0191 0.2440 0.0171 -0.1740 -0.3590 -0.4420 0.2790 -0.4100 -0.0249 -0.3060 0.0589 -0.2580 

15 -0.2480 -0.1440 0.1710 0.0332 0.2420 -0.3640 0.2500 0.3490 0.2740 -0.2760 -0.1150 -0.1000 0.1400 -0.3710 -0.2810 -0.0389 -0.0917 -0.4830 -0.0861 -0.3190 

16 0.2560 -0.3850 -0.1730 -0.2310 -0.2540 -0.2530 0.4930 0.0831 -0.1310 -0.3690 -0.1120 -0.3630 -0.3610 -0.1680 -0.0180 0.1160 0.2210 0.0690 -0.1470 -0.4690 

17 -0.0384 -0.3590 0.5390 -0.2420 -0.3240 -0.0394 0.2010 0.3080 -0.4700 0.2240 0.0091 0.0401 0.0514 0.1080 -0.2060 0.0955 -0.4210 0.3750 -0.0885 0.2980 

18 -0.2950 -0.3000 -0.1890 0.1410 -0.2440 0.0490 -0.2770 -0.2220 -0.2540 -0.1050 0.2530 -0.3600 0.0608 0.1560 -0.3110 0.1850 -0.1350 0.3540 0.0164 0.4220 

19 -0.2430 -0.3460 0.0064 -0.0890 0.1500 -0.1740 0.3440 -0.2930 0.3920 -0.1010 0.2510 0.0933 -0.1920 -0.2670 -0.2180 -0.0743 -0.0221 -0.2540 0.0888 -0.0590 

20 0.3380 -0.1120 0.0249 -0.2560 -0.2260 0.0755 -0.0957 0.0723 0.1660 -0.3140 -0.1740 -0.1030 0.2620 -0.0429 0.3520 -0.0546 -0.5240 -0.3140 -0.2880 0.2930 
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21 0.3230 -0.2700 -0.1200 0.3670 -0.1290 0.2630 0.1230 0.0128 0.1540 0.1810 0.3660 -0.2640 0.0532 0.2870 0.2850 -0.3410 -0.0020 -0.1740 -0.1340 -0.0187 

22 0.0352 -0.0088 0.5040 -0.2230 -0.0909 -0.0749 0.3040 -0.1270 -0.1930 -0.2020 -0.1280 0.1080 0.3320 -0.0513 0.0652 -0.4480 -0.1390 0.2900 -0.3190 0.4650 

23 0.1490 -0.0417 -0.0190 0.0193 0.1130 0.4670 -0.3390 -0.0389 -0.6830 0.1560 -0.2640 0.3310 0.1060 -0.5160 -0.0698 -0.1700 0.0358 0.0629 -0.3860 0.3450 

24 -0.2800 0.3840 -0.2310 0.2820 -0.0917 -0.3810 0.1120 -0.4170 0.4020 0.2990 -0.1880 0.1770 0.1130 -0.1740 0.3190 0.4320 -0.1500 -0.1340 0.1130 -0.3120 

25 0.1340 -0.2330 0.3780 0.1480 0.3840 0.0049 0.4240 0.3490 -0.1530 0.0334 0.1990 0.0184 0.1930 0.4150 0.0104 -0.1710 -0.2410 -0.2550 0.2260 -0.0698 

26 0.1170 -0.0838 0.2580 -0.1580 -0.1960 0.2170 0.0862 0.1630 0.0054 -0.1030 -0.3430 0.1080 0.3290 0.0529 -0.2430 -0.0290 0.1090 -0.2080 0.0738 -0.0798 

27 -0.0954 -0.2500 -0.2370 0.0241 0.2720 -0.4600 -0.2940 -0.0971 0.0194 0.2640 0.3480 -0.3600 0.2010 0.1520 -0.0396 0.1520 0.2660 -0.2790 -0.0808 -0.1420 

28 -0.4080 -0.0986 0.1700 -0.0138 0.1070 -0.3740 -0.0988 0.1680 -0.3900 -0.2110 0.2860 -0.4180 0.2430 0.4610 0.3830 -0.2890 -0.1340 -0.1910 -0.1510 -0.3600 

29 0.2320 -0.1360 0.0196 -0.1240 -0.2440 -0.1990 0.3110 0.0540 0.2630 0.1390 0.0372 -0.0138 0.1140 -0.3000 -0.3360 0.3680 -0.0042 0.2600 -0.3650 0.2610 

30 -0.2010 -0.3090 0.0304 0.1500 -0.1350 -0.0872 0.0809 -0.0779 0.3430 -0.1970 0.2830 -0.0369 0.2690 -0.1400 -0.3710 0.3700 0.3680 0.0276 0.0356 0.0485 

31 -0.0109 0.2620 0.0684 -0.3730 0.3830 -0.3660 0.1570 0.0693 -0.3550 -0.1110 0.0335 0.0252 0.0903 -0.2630 -0.1930 0.3330 0.2560 -0.2560 -0.0864 0.0487 

32 0.1300 0.1450 0.2550 -0.1580 0.3840 0.2800 0.0257 0.3190 0.3320 -0.3570 0.0169 0.0013 -0.2150 0.2470 -0.3410 0.3160 -0.3590 -0.3670 -0.0673 -0.2200 

33 0.1370 -0.3300 0.5440 -0.3770 -0.1580 0.0080 0.2370 0.1800 -0.5010 -0.1450 -0.4210 0.0773 0.0540 -0.3490 -0.1650 -0.3110 -0.1160 0.2390 -0.0323 -0.1220 

34 0.3330 0.1900 0.1750 -0.1040 -0.3110 0.3150 -0.2790 -0.4850 -0.0676 0.1020 0.3610 -0.2340 0.1930 -0.2300 -0.2990 0.2350 0.0459 0.0252 0.3210 -0.1690 

35 -0.2650 -0.3780 0.2790 0.0695 -0.0657 -0.1310 0.0574 0.1130 0.2480 0.0132 0.0252 -0.4200 -0.0322 0.1710 0.2310 -0.2350 0.3410 -0.3970 -0.0309 -0.5530 

36 -0.4190 0.1270 0.2730 -0.2380 0.2420 0.1230 0.4570 0.0449 -0.1700 0.0361 0.4880 -0.2730 -0.2990 -0.1060 -0.1830 0.0858 -0.0591 0.1280 -0.2980 0.0320 

37 0.1960 -0.3640 -0.3330 0.3330 -0.0504 0.0437 -0.1210 -0.0168 -0.2780 0.4350 -0.2780 0.0938 -0.3890 -0.2170 0.2900 0.3750 0.3900 0.1480 0.0185 0.2540 

38 -0.1250 0.1690 0.3140 -0.3080 0.3440 -0.1110 -0.3820 -0.1420 -0.0428 0.1510 0.3200 -0.0004 -0.3230 -0.2000 0.3560 -0.2130 -0.2230 -0.1290 -0.1020 -0.2820 

39 0.2530 -0.3750 0.1610 -0.3010 0.4360 0.0415 0.1960 0.1800 0.1160 -0.0007 0.2630 -0.0127 -0.8470 0.3670 -0.2930 0.1230 0.0762 0.1090 -0.2980 0.2700 

S
ec

o
n
d
 H

id
d
en

 

L
ay

er
 

First Hidden Layer 

Neuron 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 Bias 

1 -0.2730 0.0241 0.0586 0.1230 -0.3640 0.4180 -0.0802 0.3160 -0.2580 0.2790 0.0292 0.0445 0.0115 0.2910 0.0121 0.4050 -0.1890 0.2620 0.2830 -0.2870 -0.1300 

2 -0.1890 -0.2880 -0.1730 -0.2920 -0.4680 0.0963 0.1120 -0.1130 -0.2070 -0.0012 -0.3620 0.1670 0.1280 0.3690 -0.0649 -0.1080 0.0911 -0.3640 0.1360 0.0472 -0.0060 
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3 0.0824 -0.3320 0.0834 0.0689 0.2140 0.2460 -0.3180 -0.1520 0.0215 0.2540 -0.1190 -0.2150 0.1340 0.2970 -0.2680 0.0341 -0.1290 -0.1840 -0.3580 0.2840 -0.2810 

4 0.0893 0.2420 0.0307 0.3120 0.1910 0.3050 0.3240 0.3570 0.1880 0.3640 -0.2310 -0.2110 -0.2420 -0.0009 -0.2650 0.2470 -0.2180 -0.3790 0.2430 -0.2340 0.1110 

5 0.2660 -0.3340 0.1300 -0.3480 0.3930 -0.3470 -0.3070 0.4240 0.2150 0.3310 0.2440 0.2470 -0.0926 -0.2160 0.1730 0.0244 0.5080 -0.0909 0.2340 -0.0719 0.3590 

6 0.2710 0.0494 -0.3220 -0.3120 0.0197 -0.0076 -0.1170 -0.0111 -0.2800 0.1310 0.3040 0.3420 -0.0285 0.2520 0.2470 -0.3650 0.2370 -0.5280 0.2230 0.3720 -0.2220 

7 -0.0358 -0.0607 0.2880 0.1010 -0.1510 0.1890 -0.0261 -0.0277 0.3520 -0.2860 0.3980 0.2860 -0.0266 0.2570 -0.4420 -0.3840 -0.0780 -0.0569 0.2790 0.1100 0.3390 

8 0.1120 -0.0708 0.1320 0.2400 -0.2110 -0.0409 0.2030 0.2640 -0.2500 0.1240 0.2240 0.1500 -0.2300 -0.1210 -0.2290 0.1440 -0.2230 -0.0033 0.3100 0.3630 -0.1380 

9 -0.2270 0.2440 0.1670 0.0033 -0.1700 -0.3710 -0.1400 0.1080 -0.2710 0.2220 0.1310 0.1720 -0.3310 0.4130 0.1710 0.0056 0.2040 -0.0890 0.0505 0.1320 0.4180 

10 0.0282 -0.2740 -0.0571 -0.0259 -0.3390 0.2080 0.3370 0.4490 0.2060 0.2130 -0.0665 -0.1800 -0.2940 -0.2830 -0.0382 0.1600 0.3900 -0.4600 0.2140 0.3370 -0.0764 

11 -0.0297 0.2340 -0.1780 0.2200 0.2170 0.0996 -0.1510 0.1020 -0.2890 -0.1040 0.4440 -0.3110 -0.2700 0.1840 -0.1570 0.1150 -0.2330 -0.1200 -0.2480 0.1060 0.3660 

12 0.3220 -0.2130 0.4240 -0.3430 0.0036 0.2010 -0.3630 0.2500 0.0003 0.5270 0.0604 -0.1120 0.0187 0.0065 0.0328 -0.3520 0.5280 -0.0426 0.1910 0.2680 -0.0493 

13 0.3570 0.3450 0.3840 -0.1080 0.5010 0.3540 -0.2540 0.3480 0.4640 0.1770 0.2810 -0.0030 0.0358 0.2670 -0.0289 -0.2560 -0.1920 0.1600 0.3160 0.3140 -0.2050 

14 -0.0115 0.4120 -0.0639 -0.0970 0.1810 0.3550 -0.3820 -0.3680 0.0968 -0.2860 -0.1490 0.2160 -0.1550 0.2590 -0.5380 -0.1340 0.1890 -0.1370 -0.1760 -0.3930 0.4180 

15 0.0546 -0.2080 -0.2710 0.2860 -0.2560 -0.1530 -0.2860 -0.1730 -0.3360 0.1330 0.1880 -0.0471 0.2890 -0.1130 -0.1450 0.1470 -0.2460 0.1130 -0.2760 -0.2520 -0.0389 

16 -0.1790 -0.4350 -0.2260 0.0623 -0.1380 -0.2760 0.1010 0.3770 0.4480 0.3390 -0.2290 0.4560 -0.1200 0.4730 0.3230 0.2110 -0.1630 0.0827 0.1550 -0.1650 0.4360 

17 -0.0218 0.2120 -0.0201 0.2200 -0.0996 -0.0491 0.1340 -0.0855 0.0624 -0.0366 -0.2980 -0.0259 -0.0883 0.3030 0.0039 -0.2320 0.1990 0.1650 0.2060 0.1050 -0.0284 

18 -0.1460 -0.0002 0.2940 0.1470 -0.3310 0.0808 -0.0047 0.2240 0.3140 0.1410 -0.0268 -0.3220 0.2880 0.2940 0.0685 -0.0824 -0.2120 0.0935 0.2750 -0.0016 -0.0134 

19 -0.1430 0.3190 0.4000 -0.4270 -0.0802 -0.3670 -0.1450 0.3060 0.0910 -0.3340 0.2900 -0.1600 -0.2540 0.1960 0.3460 -0.0326 0.0948 0.0627 0.1100 -0.0681 -0.0467 

20 -0.0757 0.2630 0.4100 0.1670 -0.0939 0.3280 0.0689 -0.1040 0.2590 0.2390 -0.1910 -0.0578 0.0517 0.3660 0.2950 -0.5640 0.2400 -0.2340 0.2460 0.0994 -0.2430 

21 -0.3380 0.3370 0.2970 0.2730 0.3100 0.1590 -0.1330 -0.3640 0.2090 -0.2960 -0.3620 0.2770 -0.0921 0.2440 0.2370 -0.4540 0.4140 -0.0264 0.3810 0.1650 0.3660 

22 -0.0518 0.2050 -0.0306 0.3290 0.0575 -0.3510 0.0622 0.1970 -0.1130 -0.1160 -0.1040 -0.2270 0.3280 -0.2470 0.0266 0.1070 -0.4230 0.0395 -0.3440 -0.0499 -0.2410 

23 0.0831 0.1980 -0.0057 0.1180 0.4100 0.1190 0.2250 -0.0615 -0.4070 0.2060 -0.0358 -0.3850 -0.2600 0.1350 -0.3720 0.0546 0.0049 0.3020 -0.3770 -0.3620 0.3520 

24 0.1650 -0.3540 -0.0870 0.1900 0.1660 -0.3150 -0.3580 0.2960 0.1360 0.2370 0.1390 0.3780 0.2800 -0.0392 0.2460 -0.1910 -0.1820 -0.3840 0.1600 0.0449 -0.1320 

25 0.0142 -0.1400 0.0656 0.1770 0.1780 0.0130 -0.2910 -0.0520 0.2430 0.1050 -0.0088 0.1500 -0.2160 0.4340 0.0893 0.0348 0.0881 0.0479 0.1570 -0.0406 -0.0833 

26 0.1350 0.1630 0.0975 0.1040 -0.2940 0.2350 -0.0977 -0.0799 0.2770 -0.3640 0.1580 0.0133 -0.2110 0.0938 0.0750 -0.1290 -0.2430 0.0005 0.0342 0.1580 0.2940 
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27 0.2840 0.1460 -0.2810 -0.0268 -0.1660 0.2460 -0.0308 0.2130 0.2660 0.0197 0.2720 0.4390 -0.1730 0.4530 0.0600 -0.1360 0.2340 -0.3820 -0.0679 0.4550 -0.0389 

28 -0.0367 0.3100 -0.0807 0.1320 -0.3480 0.3960 -0.0883 -0.2700 -0.2210 -0.0311 -0.0597 0.0086 0.1270 0.2940 0.2920 0.3870 0.4010 -0.1280 -0.2870 0.3280 0.4150 

29 0.1880 0.2810 -0.1410 -0.3250 -0.3330 0.3290 -0.2420 -0.3820 -0.1540 0.1030 -0.5220 0.0084 -0.0021 -0.0271 -0.3290 -0.0818 0.2060 0.1660 0.2080 -0.1210 0.3650 

30 -0.2180 -0.3470 0.4060 -0.0490 -0.1130 -0.0974 0.2960 -0.2990 -0.1380 0.0404 0.1530 0.3010 -0.2890 0.2020 0.0073 0.2320 0.5000 0.0542 0.0797 0.3700 0.3550 

31 0.3260 0.2310 0.0774 -0.0236 -0.2220 -0.2830 -0.3340 0.0838 0.1500 -0.2440 0.1750 0.1870 -0.3610 -0.1330 0.3800 -0.0907 -0.0522 0.2330 0.4460 -0.1470 -0.0919 

32 0.3100 0.1300 0.0115 0.0298 0.2330 -0.2130 -0.3090 -0.1380 0.2270 0.2880 -0.3850 0.2100 -0.3050 -0.2590 0.1610 0.2330 0.4720 0.0809 -0.2720 0.0171 0.4060 

33 0.2420 0.2010 0.2560 0.5010 0.5700 -0.4740 0.0251 -0.3590 -0.4110 -0.0292 -0.0418 -0.3860 0.1180 -0.1380 -0.2850 -0.1780 -0.4230 -0.2220 -0.2670 0.1840 -0.0154 

34 -0.1170 0.3720 -0.1490 0.3640 -0.0036 0.0038 -0.2390 0.1490 -0.2370 0.2480 -0.3150 -0.1940 -0.3910 -0.0069 -0.0771 -0.4080 -0.2070 -0.1090 0.2070 -0.1420 0.3260 

35 -0.3790 -0.0276 0.1140 -0.3410 0.1120 0.3910 -0.0957 -0.0765 0.3670 0.2200 0.1070 -0.2050 0.2610 -0.0786 0.1930 -0.3680 0.0401 -0.4460 0.3450 0.2160 0.4100 

36 -0.0678 0.2650 0.0287 -0.2950 -0.4210 0.4100 0.0842 0.2690 0.2560 0.2190 0.0226 -0.0609 -0.1530 0.0761 0.4220 -0.1060 -0.1370 -0.1380 0.3630 0.4110 -0.0845 

37 -0.0603 -0.1800 0.1390 -0.0983 0.1170 0.0986 0.1820 -0.1960 -0.0012 -0.1290 -0.2580 0.4070 -0.1000 0.3660 -0.1360 -0.6470 0.3620 -0.1590 -0.1610 0.0724 0.4610 

38 0.2140 -0.0106 -0.3590 0.3200 0.2470 0.0174 -0.0384 -0.1490 -0.3600 0.3110 -0.3310 -0.1590 0.3370 -0.1420 -0.0017 0.0373 -0.3480 0.3090 -0.0060 -0.3920 -0.1270 

39 0.4130 0.3740 0.0496 -0.0222 0.2280 -0.0449 -0.0397 0.5130 0.2090 0.2650 -0.5730 0.0793 0.1410 -0.1630 -0.2370 -0.4570 0.4560 0.0582 0.5070 0.2690 0.3590 

 

 

 

 

 

 

 

 

 

 

 


