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C PS Th Cu-Field
22.8 27 850 4.26
22.8 28 850 4.73
22.8 29 850 5.08
22.8 30 850 4.55
22.8 27 930 5.03
22.8 28 930 5.41




22.8 29 930 5.48
22.8 30 930 5.34
22.8 27 1010 6.7
22.8 28 1010 6.84
22.8 29 1010 7.12
22.8 30 1010 6.78
25.8 27 850 4.03
25.8 28 850 4.44
25.8 29 850 4.3
25.8 30 850 4.18
25.8 27 930 4.86
25.8 28 930 5.23
25.8 29 930 5.11
25.8 30 930 4.86
25.8 27 1010 6.5
25.8 28 1010 6.71
25.8 29 1010 6.59
25.8 30 1010 6.44
29 26 850 3.86
29 27 850 431
29 28 850 4.18
29 29 850 4.02
29 26 930 4.14
29 27 930 4.52
29 28 930 4.27
29 29 930 4.2
29 26 1010 5.87
29 27 1010 6.2
29 28 1010 6.02
29 29 1010 5.89
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Network type Multi-layer feed forward
backdrop

Adaptive Learning function Gradient descent method

Training algorithm Levenberg—Marquardt

Transfer function Sigmoid

No. of input neurons 03

No. of output neurons 02

No. of hidden layers 01

No. of hidden neurons 06

No. of training epochs 500

No. of datasets 36
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fla) =logsig(a) fla) =temsig(a)
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1-load cu.txt;

2-P=cu(1:30,1:3);

3-T=cu(1:30,4);

4-a=cu(31:36,1:3);

5-s=cu(31:36,4);

6-[pn,minp,maxp,tn,mint,maxt]=premnmx(P",T);

7-]an,mina,maxa,sn,mins,maxs]=premnmx(a’,s);

8-net=newff(minmax(pn),[6 1],{'tansig’,'purelin'},'trainlm);

9-net.trainParam.epochs=500;

10-net.trainParam.lr=0.3;

11-net.trainParam.mc=0.6;

12-net=train (net,pn,tn);
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net=newff(minmax(pn),[6 3 1],{'tansig’, 'tansig','purelin'},trainlm);
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4\ Neural Network Training (nntraintool) i 4 ll= X
Neural Network
Layer Layer
Tput Qutput
p E p
@27 EQ— b
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\ J

Algorithms
Training: Levenberg-Marguardt
Performance:  Mean Squared Error
Progress
Epoch: 0 500 iterations 500
Time: 00:06
Performance: 1.63 9.19¢-05 1 | 000
Gradient: 100 9.01e-06 1] 100e-20
Mu: 0.00100 1.002-06 100e+10 | ]
Validation Checks: 0 0 6
Plots

Performance

Training State

Regression
Plotinterval: Lepochs
o Opening Regression Plo
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390 e8Il (§3% Caomd 3 Cawl 22 8315 QLIS Siuled g0 4 4SUd (s)lere (Neural Network) Vb cuond s
Caond )3 351 83,5 b Ghigel Sl b 231> 45 (62018 upw Nigiduo 039> blhs J,uS 5 Ghigel sl o3kl

cepoch ,a ,5 1) s Eals Oljme Oloa b performance suwlgiuo o P1ot cuoud 5 .l 338l Jo8 progress



3985 & )3) Bly b 8313 9 gmac S (95w 1) R aS Tegression Lyles 9 4 (b jgel 21,8 L training state

S 28l v awe olis (TBM

Bl Performance (plotperform)

Best Training Performance is NaN at epoch 500

Mean Squared Error (mse)

10t}
10°L . . . . . . . . . J
0 50 100 150 200 250 300 350 400 450 500
500 Epochs
m—
B Training State (plottrainstate) = . ——
. Gradient = 9.9117e-006, at epoch 500
10 T T T T T T T T T
‘oc-; 0
5 100 ¢ B
= S N S
5
10'“’ L 1 1 L 1 L 1 L 1
= Mu = 1e-006, at epoch 500
10
=
z i

Validation Checks = 0, at epoch 500
1 T T T T T T T

4 L

L L . L . L . L
0 50 100 150 200 250 300 350 400 450 500
500 Epochs

R ion (plot i
<)) egression (plotregression) — .

Training: R=0.99988
1 T T T T T T
< Data
—Fit
Y =T
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0.4} 1

Qutput~=1*Target+4.5e-005
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y=sim(net,an);

2 giae 23l giws (pl jl 4w (5 jlw 4 L simulation (gl

t=postmnmx(y',mins,maxs);
Cawlpzl BB ) giws oyl wgs Oliabol cll> 4 b 0313 03315 )5 3 s ilbw 3Vl 3T 9 juSe
[ts]
plot(t,'r’);
hold;
plot(s);
title('Comparison between actual targets and predictions');
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d=[t-s]."2;
mse=mean(d);

Ll 23l 45 .5 gidre a3liiwl MEAN SQUATE EITOT (puasts (S| 20 Jgiws 93 oyl
[m,b,r]=postreg(t',s');
9 ANN lwgs 038 83 (poss b 0313 512 R Jlsio (puasd 40 Lo Cawl 030 698 a0 5 ,Shoe orinn Sl 510 Lules
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Shortcuts (2] Howto Add (2] What's New
BT {Z¥I cell} containing

B Figure 4

other:

Workspace

name: ''
userdata: (user information)
»» y=sim(nst,an)
t=postmmmx (7' ,mins,maxs) ;
[t =]
plot(t,'r');
hold;
plat(s);
title('Comparison betwesn actual targets ang
d=[t-s]."2;
mse=mean (d) ;
[m,b,r]=postreg(t',s');

-5.772¢8 -5.7722 -5.7799 -5.7777

Outputs Y, Linear Fit; Y=(-0.0025)T +(0.56)

Outputs vs. Targets, R=-0.79455

o}

Data Points
Best Linear Fit Pr 4

55 6
Targets T

6.5

Current plot held
fx oon

SulS 93 0T 5 9) ConndlS .3uS 3aline |) giwlgs «S Srel)b b ($332 p3lie suilgine jus WOTrkspace Cuomd >

4 waTaB 780 (Re00e) T -
File  Edit Desktop  Window  Help

G| % 2R 9 o @ B | @ curentDirectony:| Calsersin
Shortcuts 2 Howto Add 2] What's New

View Graphics Debug Parallel

E@ﬂ@iﬁ%\@ * | Stack:| Base

= | Name ~ Value Min  Max
He <303 double> 228000 1010
= <30x1 double> 38600 7.1200
[ <6x3 double> % 1010
[ an <3x6 double> 1 2
[ ans <6x2 double> 05799 6.2000
Ho -0.5619 -0.5619 -0.5613
[ <36x4 double> 38600 1010
=Ll [234532:22.7744416.. 227744 45.0373
Hm -0.0025 -0.0025 -0.0025
[ maa [20;29;1010] 2 1010
[ map [20;30;1010] 2 1010
[ maxs 5.2000 5.2000  6.2000
[ mat 7.1200 71200 7.1200
[ mina [20:26:030] % 930
A minp [22.8000;26:850] 22,8000 850
[ mins 4.2000 42000 42000
[ mint 2.8600 28600 3.8600
Sfmse | 36,5109 36,5109 36.5109
) net <1xl networks
H pn <330 double > -1 1
=i -0.7845 07945 -0.7845
=g [4.2700;4.2000;5.8700;... 42000 6.2000
[ sn [-0.9300,-L,06700,1,0.... -1 1
0+ [-0.5728;-0.5722;-0.57... -0.5799 -0.5722
o <130 double> -1 1
Ay [-5.7728,-5.7722,-5.77... -5.7799 -5.7722

AuS



