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2. SPR 2CH+1CH Classification

2CH + 1CH CN structure

® SPR O|O|E| & Load, Displacement®} AcousticE =4 O|O|X| 2 ‘42510 CNNS Sl classification® S8 A1t 0| %

CNN structure ++
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2. SPR 2CH+1CH Classification

Preprocessing

® SPR data & Load / Displacement= o HH|0|A| SA|0 Lt27] IfZ20| 2

® Load®} DisplacementE ZtZ} L}+0{A St DU E 2| £ datal| sizeE
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2. SPR 2CH+1CH Classification

® SPR H|O|E| & Load, Displacement®} Acoustic 2/ E 0|8310] 2 H 2] ZZ 57| ¥l Code E7d

® Acoustic H|0|E{Q] 20| Load, Displacement®| H|O|E{ 2Fof| H|S| T}C}sE0] Down sampling 22

#Displacement data loading

_Displacement_path =
Displacement_original_Data = np.loadtxt(_Displacement_path, delimiter= , dtype=np.float32, encoding= )

#Load data loading
Load_path =

- — . . . O|0| E

Load_original Data = np.loadtxt(_Load_path, delimiter= , dtype=np.float32, encoding= ) —In%;;ég7=1

#Acoustic data loading - 150ee’/ll D|O|EH & 7s5ee/HTH ALE

_Acoustic_path =

Acoustic_original_Data

np.loadtxt(_Acoustic_path, delimiters= , dtype=np.float32, encoding= )

Acoustic_original_Data = Acoustic_original_Data[:,:7568]

#0utput data loading

40| E
_Class_result_path = _OUE.JL;;L” 1
Class_result_original_Data = np.loadtxt(_Class_result_path, delimiter= , dtype=np.int32, encoding= ) =

#0|0|E #E2t
Displacement_original_Data -= Displacement_original_Data.mean(axis=@)
Displacement_original_Data /= Displacement_original Data.std(axis=8)

Load_original_Data -= Load_original_Data.mean(axis=8)
Load_original_Data /= Load_original_Data.std(axis=@)

~ OIoIE] Bzt
Acoustic_original_Data -= Acoustic_original_Data.mean(axis=8)
Acoustic_original_Data /= Acoustic_original_Data.std(axis=8)

Displacement_norm_Data = Displacement_original_Data
Load_norm_Data = Load_original_Data
Acoustic_norm_Data = Acoustic_original_Data




2. SPR 2CH+1CH Classification

® Cj|O|E]| preprocessing = (& H

o

, 5% 0|0|X|Z}, down sampling)

® Acoustic HI0|E{ down samplingAl 10712 "= 22 FsHAM 1/102] 27|22 &

#0|O|E| 2X|7] 1x248 2742| HIO|HE O|O|X| MZH 2x248 HIO|HZ
#Initializing
Input_data = []

#Merging each line
for 1 in Data_amount): - -
i (Data_ ) — St o|o|x|Z}

Input_data.append(np.stack([Displacement_norm_Data[i,:], Load_norm_Data[i,:]]))

Input_data = np.array(Input_data)
(Input_data.shape)

#Acoustic data Ct2 MEZ 107 B 75007 -> 7507 C|O|H

Input_data2 = np.zeros((130,750))

— Acoustic G| O] E

for i in (130): downsampling

for j in (750):
Input_data2[i][j] = np.mean(Acoustic_norm_Data[i][j*10:j*10+10])

#CNN= 22 23 OIO[E 2|A0|E
Input_data = Input_data.reshape((130,2,248,1)) Gl o] Ef 2| AtO]
Input_data2 = Input_data2.reshape((1390,750,1))



2. SPR 2CH+1CH Classification

e AZE 6t7|%IsHl Z Input HIO|E{E 70:15:152 L} (training, validation, test)

Load

Displacement 70% 15% 15%
Acoustic

Training data Validation data Test data

#2438 HO|E 70:15:152 LI+7|(Training, validation, test)
#Displacement and Load

# split data: Training dataZ 70%
x_train, x_test, y_train, y_test = train_test_split(Input_data, Output_data,
. . Load,
train_size=0.70, random_state=42) )
- - - Displacement il
. o _ - OlEf Lts
# split data: Validationdl Test dataE 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)
#Acoustic
# split data: Training dataZ 70%
x2_train, x2_test, y_train, y test = train_test_split(Input_data2, Output_data, s Acoustic G| 0| E{
train_size=0.70, random_state=42) L=
# split data: Validationll Test dataE 50:50 2=
x2_val, x2_test, y_val, y_test = train_test_split(x2_test, y_test, train size=0.50, random state=42)




2. SPR 2CH+1CH Classification

CNN structureS ELCj2 I E EHd

Al
o MAot =/d3} gt M (ReLU, Softmax)

#2H S g 8 Hogsy 23

#CNN structure

X1
X2

Model 1 1
Model 1 2
Model 1 3

Model 2 1
Model 2 2
Model 2 3

layers.
layers.
layers.

layers.
layers.
layers.

Input(shape=(2, 248, 1), dtype='float32")
Input(shape=(750, 1), dtype 'float32")

Conv2D(64, (2, 10), activation='relu', input shape=(2, 248, 1))(X1)
MaxPooling2D((1, 4))(Model 1 1)
Flatten()(Model 1 _2)

ConvlD(64, 10, activation='relu', input shape=(750, 1))(X2)
MaxPoolinglD((4))(Model 2 1)
Flatten()(Model 2 2)

concatenated = layers.concatenate([Model 1 3, Model 2 3], axis=-1)

#FCN structure & 2% ZIh

answer =

layers.Dense(13, activation="softmax')(concatenated)

model.compile(optimizer="adam', loss='categorical crossentropy', metrics=['accuracy'])
model = Model([X1, X2], answer)

model.summary ()

Load+ Displacement,
— Acoustic
Z4Zk oNN B

CNN 2t= El 0| 0| E]
FCN ZH¢]

#5t% Al%fhistory = model.fit([x_train, x2_train], y_train, epochs=100, batch size=5, validation data=([x_val, x2_val],

y_val))



2. SPR 2CH+1CH Classification

o Yot £42 Htostr| ffe A= plot
e Jf=F Sl EpochE 5T =& F& L= F7I611, losst A0 S =Add
#train, validation accuracy graph ploting Training and validation accuracy
acc = histor‘y.histor‘y['accur‘acy'] ] 10 A S
val_acc = history.history[ val accuracy']
loss = history.history[ loss'] 0g{ *®
val_loss = history.history[ 'val loss'] 08
B L]
epochs = ( (acc)) 0.7 1
0.6 A
plt.plot(epochs, acc, 'bo', label='Training acc')
plt.plot(epochs, val acc, 'r', label="Validation acc') 0.5 1
plt.title( ' Training and validation accuracy") 04 -
plt.legend() ' ® Taining acc
plt.-Figur‘e() B 0341 @ = Validation acc
0 20 a0 60 80 100
Training and validation loss
_ . ® Taining loss
#train and validation loss graph ploting 20 ] —— Validation loss
plt.plot(epochs, loss, 'bo', label='Training loss") )
plt.plot(epochs, val loss, 'r', label="Validation loss')
plt.title('Training and validation loss"') L 15+
plt.legend()
10
plt.show() .
- 054 o
L]
0.0 1 —




2. SPR 2CH+1CH Classification

mjo
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