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%HT 2 (akwel EHE 71T 22 kS A|7| X} & o)
%x1: laser power, x2: welding speed, x3: beam diameter
x1=4;

%linspace(1,7)2 15 E 77X| 1008 =ct A=
x2=linspace(1,7);

%linspace(0.1,0.7)2 0.15E 0.777X| 1005 =8t ¥
x3=linspace(0.1,0.7);

[numRows,numCols]=size(x2);

OF

% traindata2= A+ et O O] E{ It

% input2 1~3¥€, output2 420j| Y2, input data AL

% 1: power, 2: welding speed, 3: beam diameter, 4: penetration depth
A=laserdata([1],[1:3]);

%trainedModel2 2|7 5 F R LHEL|7| & Soll E2{=2 ot
Z2=Cal(x1,x2,x3,numCols,A,trainedModel);

% 12f = |abel X| %

axlbl = @(h) [xlabel(h,"Welding speed (m/min)'); ylabel(h,'Beam diameter
(mm))];

figure(1)

contour(x2,x3,Z2,'ShowText','on");

title('Contour plot for penetration depth for 4 kW laser power');
axlbl(gca);

%@ ot= Hof U2t 34 12(7]
function[Z]=Cal(x1,x2,x3,numCols,A,trainedModel)
for 1 = 1:numCols
for j = 1:numCols
A{1,1}=x1;
A{1,2}=x2(j);
A{1,3}=x3(i);

Z(i,j)=trainedModel.predictFcn(A([1],:));
end
end
end

% Portland State



3. 8YZO0| SNN 2Eof|AM S 2| 7|(MATLAB)

%t MM (akwe| S 71l B S A|7| DX} )
%x1: laser power, X2: weldlng speed, x3: beam diameter
x1=4;

%linspace(1,7)2 15E{ 77t X| 1005 28t
x2=linspace(1,7);

%linspace(0.1,0.7)2 0.15E{ 0.7771X] 100
x3=linspace(0.1,0.7);

[numRows,numCols] = size(x2);

=L |
=

o

on

sotll=

%A2i = |abel X|%H

Z2 = NNCal(x1,x2,x3,numCols);

axlbl = @(h) [xlabel(h, "Welding speed (m/min)"); ylabel(h, '‘Beam diameter (mm)")];
figure(1)

contour(x2,x3,Z2,'ShowText','on’)

title('Contour plot for penetration depth for 4 kW laser power')

axlbl(gca);

%#ot= Ha0f 2t 314 22|27
function[Z] = NNCal(x1,x2,x3,numCols)
Z = zeros(numCols, numCols);
for i = 1:numCols
for j = 1:numCols
testx=[x1,x2(j),x3(1)];
Z(i,j) = myNeuralNetworkFunction(testx);
end
end
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# Prediction of penetration depth in high power laser welding

import keras
import tensorflow as tf
import numpy as np

import matplotlib

import matplotlib.pyplot as plt
import matplotlib.cm as cm
import copy

from keras.models import Sequential

from keras.layers import Dense, Dropout, Activation
from keras.optimizers import Adam

from keras import backend as K

from keras import metrics

from sklearn.model_selection import train_test_split
xy = np.loadtxt('C:/temp/steel.csv', delimiter=";", dtype=np.float32)
# 1: laser power, 2: Welding speed, 3: Beam diameter, 4: Penetration depth

X_data = xy[:, 0:-1]
#x_org = copy.deepcopy(x_data)

M 22|?|(Anaconda3)

# Normalizing data
xmean=x_data.mean(axis=0)
xstd=x_data.std(axis=0)
X_data -= xmean

X_data /= xstd

y_data = xy[:, [-1]]

# 2= HIo|Ef LI M trainH| 0| E| 2 3 - 3}sf of &t
ymean =y _data.mean(axis=0)
ystd = y_data.std(axis=0)

y_data -= ymean
y_data /= ystd

# split data: Training data& 70%
X_train, X_test, y train, y_test = train_test_split(x_data, y_data,
train_size=0.70, random_state=42)

# split data: Validation3} Test data& 50:50 22
x_val, x_test, y val, y test = train_test_split(x_test, y_test,
train_size=0.50, random_state=42)
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model = Sequential()
# Dense(64) is a fully-connected layer with 64 hidden units.

# in the first layer, you must specify the expected input data shape:

# here, 6-dimensional vectors

model.add(Dense(64, activation="relu’, input_shape=(3,)))
model.add(Dense(64, activation="relu’))
model.add(Dense(64, activation="relu"))
model.add(Dense(1))

#sgd = SGD(Ir=0.01, decay=1e-6, momentum=0.9, nesterov=True)
adam = Adam(Ir=0.001, beta_1=0.9, beta_2=0.999, epsilon=1e-8)
model.compile(loss="mse’, optimizer="adam’, metrics=['mae"])

history=model.fit(x_train, y_train, epochs=200, batch_size=10,
validation_data=(x_val,y_val))

# W Xj Fig. 3-9

plt.plot(history.history['loss’], label="Training loss")
plt.plot(history.history['val_loss'], label="Validation loss")
plt.title('model loss")

plt.ylabel('Loss")

plt.xlabel('Epoch’)

plt.show()

score = model.evaluate(x_test, y_test, batch_size=10)

M 12| 7|(Anaconda3)
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# 1: laser power, 2: Welding speed, 3: Beam diameter, 4: Penetration depth
#delta=0.1 2 x2yHIO|E{E 0.1 ZtHC 2 SEot0o] A M

delta =0.1

X = np.arange(1.0, 7.0, delta)

y = np.arange(0.1, 0.7, delta)

X, Y = np.meshgrid(X, y)

zz=np.zeros((len(y),len(x)),dtype=float)

for i in range(len(y)):
for j in range(len(x)):
graphx = [[4, x[i], y[ilI]
graphx -= xmean
graphx /= xstd
result=model.predict(graphx)*ystd+ymean
zz[i,j]=result

fig, ax = plt.subplots()

CS = ax.contour(X, Y, zz)

ax.clabel(CS, inline=1, fontsize=10)

ax.set_title(" Contour plot for penetration depth for 4 kW laser power ")
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