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Figure A.1. Values of MSE, MSE|s in dependence of the number of neurons in the hidden layer for networks
for 11-samples input, sample no. 1 excluded.

0,40 ...
0,35 MSE for networks with four-argument inputs
w 030 VALIDATION
Q ®
s
= 0,25 vz
2
; 0,20 .
© [
§. 0,15 ] + Mean square error MSE {V} {11\8}
£ 6ib e . ® MSE[5] (mean for the given number of neurons) {V} {11\8}
o ‘®
= o [da L
0,05 Q9 ..
L) P
0,00 T Se.-e 000000 0000000000000 0000000
1234567 8 91011121314151617181920212223242526272829303132333435363738394041424344454647 484950
Number of neurons in the hidden layer




24
25

26

27
28

29

Hindawi Template version: Apr19

Mean square error MSE

0,45 4
0,40 -

MSE for networks with four-argument inputs

035 1 VALIDATION

0,30 -
0,25 -
0,20 -
0,15 - e
0,10 -
0,05 -
0,00 -

e .. - Mean square error MSE {V} {11\12}
® MSE[5] (mean for the given number of neurons) {V}{11\12}

1234567 8 91011121314151617 1819202122 2324252627 28293031323334353637383940414243 44454647 484950

Number of neurons in the hidden layer

Mean absolute relative error MARE

0%

MARE and RMS for networks with four-argument inputs
(for individual tests and mean)
TEST r

« Mean absolute relative error MARE {T} {11\1}

® MARE[5] (mean for the given number of neurons) {T} {11\1}
= Root mean square error RMS {T} {11\1} -
» RMS[5] (mean for the given number of neurons) {T} {11\1}

1234567 8 91011121314151617181920212223242526272829303132333435363738394041424344454647484950
Number of neurons in the hidden layer

Root mean square error RMS, [MPa]

123456738 9 1011 12 13141516 17181920212223242526272829303132333435363738394041424344454647484950
Number of neurons in the hidden layer

r 0,7

& 30% - X . T
S = ax. MARE and RMS for networks with four-argument inputs L o6 S
2 255 1 s (for individual tests and mean) =
g8 ¥ % Los S
s é TEST S g
L 20% 4 F g s
2 ) Foa £
g 15% - '3('5(-‘ + Mean absolute relative error MARE {T} {11\8} L o3 g
5 ) [l ® MARE[5] (mean for the given number of neurons) {T} {11\8} -
° ® x- 2
2 10% 4 b %}.( e « Root mean square error RMS {T} {11\8} Fo2

. v
e b % RMSI[5] (mean for the given number of neurons) {T} {11\8} £
8 5% - d o i. P rol g
= z, Brpamonn 2

0% 11 B R RO BT AR SRR ARAG AT e B A WL O
123455789mnunMBmnmwmunnMBMnnmmnnnm%%w%mmnnﬁMu%Mm@w
Number of neurons in the hidden layer
35% 0,7
w - T = ©
S som 1 MARE and RMS for networks with four-argument inputs 06 S
% e - (for individual tests and mean) -
2 25% TEST 05 3
L3
e Py
2 20% 04 £
] (7]
[ + Mean absolute relative error MARE {T} {11\12} =
o 15% - ) 03§
5 @ MARE[5] (mean for the given number of neurons) {T} {11\12} g
§ 10% - 4 = Root mean square error RMS {T} {11\12} 0,2 §
© =
c s X RMS[5] (mean for the given number of neurons) {T} {11\12} £
S 5% Q Lol 5
= f -xx :g;g &
0% RS 01 00 AR Ao e A Bl 0




33

34
35

36
37

38

Output ~= 0.98*Target + 0.061

Output ~= 0.98*Target + 0.065

Training: R=0.9916

Validation: R=0.99164

Data § 12 Data
— it o — it
O + 10 =¥=T
M i
g
& ° '
'_
Y
= 6
=}
I 4
5
82
=
" o 0 " .
0 5 10 5 10
Target Target
Testing: R=0.99165 All Data: R=0.99162
o
Data 812 Data
— it °' — it
o + 10 oY = T
b
g
s 5 8
' i
)
- 6
(=]
b4
i
<
S
© 0
0 5 10 5 10
Target Target

Hindawi Template version: Aprl9

Figure A.7. A linear fit between network’s outputs and targets for all learning stages separately and combined.
For the network taught on 12-specimens set, with 4 neurons in the hidden layer; MARE < 10% individually for
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Figure A.12. A linear fit between network’s outputs and targets for all learning stages separately and combined.
For the network taught on 11-specimens set (sample no. 8. excluded) with 4 neurons in the hidden layer;

MARE < 10% individually for the first time.
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Figure A.33. A linear fit between network’s outputs and targets for all learning stages separately and combined
for the network taught on 11-specimens set (no. 8 excl.), with 4 neurons in the hidden layer. Case with 200
initial experimental data only.
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Figure A.34. Error histogram for the network taught on 11-specimens set (no. 8 excl.), with 4 neurons in the
hidden layer. Case with 200 initial experimental data only.
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Figure A.35. Relative errors for the network taught on 11-specimens set (no. 8 excl.), with 4 neurons in the
hidden layer. Case with 200 initial experimental data only.
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Figure A.36. Regression line from testing of the network taught on 11-specimens set with 4 neurons. Case with
200 initial experimental data only, sample 8.
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Figure A.37. Error histogram from testing of the network taught on 11-specimens set with 4 neurons. Case with
200 initial experimental data only, sample 8.
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Figure A.38. Relative errors from testing of the network taught on 11-specimens set with 4 neurons. Case with
200 initial experimental data only, sample 8.
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